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          PHASE 1:   INTRODUCTION AND LEVELLING OFF

MODULE I. GENERAL INTRODUCTION

· ABOUT THE HANDBOOK

           What is the Farmer-based ISM all about?

The Farmer-based Integrated Soil Management handbook provides practical tips and training guidelines for prospective trainers who have minimal background on the various aspects of Integrated Soil Management (ISM). The trainer will be primarily guided to act as a facilitator providing salient elements of the ISM and to facilitate in bringing out local farmer’s expertise or indigenous technologies that may be used with some minor improvements.

This handbook provides practical and innovative approaches that motivate the farmers to “discover” the potentials of their farms. Each farmer will be encourages to share with fellow farmers what they have been doing in the past and organize this knowledge into a useful field guide for soil identification, and the identification of appropriate soil use and management. 


A Joint Discovery-Based Exercise

      The handbook is primarily a joint discovery-based exercise where trainers learn from the farmer’s experiences on the one hand, and farmer to farmer transfer of knowledge takes place on the other hand. This exercise includes the following steps:

· Go to the Learning Field.

· Joint learning of old and new knowledge.

· Sharing of field experiences.

· Focusing on what the farmers actually need and want.

· Discover, evaluate, and understand relevant information and knowledge.

· GENERAL PURPOSE OF THE HANDBOOK
The handbook shall provide the facilitators with a basic understanding of how to:

· assist the farmers in the diagnosis of soil management problems;

· identify possible solutions;

· select the preferred options; and

· test the option through on-farm research conducted by the farmers themselves. 

· GENERAL TRAINING METHODS 

· Lecture series with illustrations and video presentation.

· Group work and discussions

· Walk-through

· Seat works


MODULE II: GROUNDWORKING: DEFINING THE ACTUAL      NEEDS, AND WHO ARE THE MAIN ACTORS/FACILITATORS

AND STAKEHOLDERS?

Groundworking or stakeholder mobilization is a pre-training cum scoping exercise that intends to mobilize the stakeholders/communities and is conducted at the municipal or barangay levels to:

· introduce the concept and importance of ISM to the potential facilitators;

· identify the stakeholders

· determine the actual needs of the area.

The Need to Identify the Learning Field 

· The learning field must be identified and agreed upon by the participants before the start of the training exercise.  

· The learning field is an area in the locality identified by the participants and which represents the typical soils used for various farming activities in the study site. 

· The learning field represents the typical farming landscapes that can illustrate the various training exercises on soil mapping, soil fertility evaluation, and soil erosion and conservation studies.

Identification and Selection of Site or Sites for the Learning Field  (Typical Farms and              Landscapes)

· The trainer will discuss the relevance of the training fields as the site where the training exercises on soil mapping, soil fertility evaluation and management, and soil erosion and conservation management will be conducted.  

· The trainer will ask the farmers to group themselves into lowland farmers, upland farmers, and hillside farmers.

· The farmers are each provided with sheets of paper and asked to write the location of their farms, what crops are planted, what are the major soil problems and the kind of soils in their farms.

· The trainer then asks and guides the farmers to paste and sort out their answers on the board.

· The trainer facilitates the discussions among the farmers on which sites or barangays shall constitute the final sites for the learning field(s). 

· The participants agree among themselves the final sites for the learning field(s).

During the Actual Training: Tasking and Role Playing

· Ask for a group of 4 to 5 volunteers from the participants, one to two hours before the session. Give the group instructions on how to do a role-play presenting the groundworking activities.

· Start the discussion by introducing the topics on Groundworking. A working definition of and ideas about the scope of “groundworking” will be elicited from the participants. 

Basic Steps Required in the Conduct of the Groundworking Activities
· Contact local government and agricultural officials and brief them about the ISM training programme, the mechanics of implementation, and the commitments and needs for the successful implementation of the ISM programme.

· Conduct dialogue with barangay officials, farmer leaders and selected farmers, and local NGO’s to inform them of the ISM programme as well as to validate the information obtained from the local government and agricultural officials.

· Negotiate for field sites, and areas needed in the holding of ISM training programmes and for other preparations needed to implement the ISM programme.

· Invite farmers, NGO’s, trainers, and other participants to the ISM programme.

Considerations in the Conduct of ISM Training 
· Do we have sufficient technicians or extension workers in the locality willing to act as trainers?

· Do we have sufficient interested farmers for the ISM training programme?

· Are LGU’s and local organizations interested and willing to assist and ensure the sustainability of the ISM programme?

Some suggestions for processing discussions
It is important that the general concept and importance of ISM to sustainable farming and soil use is properly introduced to the local officials and to the prospective trainers. The participants must be properly motivated and encouraged to participate in the brainstorming exercises to adequately define the scope and needs for ISM by the communities.


PHASE 2 : INTRODUCTION AND ILLUSTRATIONS OF SOME          BASIC SOIL INFORMATION


MODULE III: KNOW YOUR SOILS

Topic 1 : Why Soil is Important?

More often than not, soil is considered a dirty object. In many farming decisions, the kind of soils are least studied when making decisions on what fertilizers to use, what crops to plant, and which soil areas shall be converted and used for housing, commercial areas, golf courses, etc. For some people involved in non-agricultural pursuits, the topography is given more important consideration than the soils, and this can lead to the unwise assignment and use of important agricultural soils. 

Many farmers and scientists know that soils form the basic foundation of life and the quality of our environment, and that there could be no life without soil. Some of the important uses of the soil are:

· Source of Food - our basic food sources: rice, corn, fruits, herbs, vegetables, and many others come from soil. Livestock, poultry, and fish feed upon the produce of the soil, such as weeds, grains, plankton, and many other living organisms that are part of the food chain. 

· Clothing - Many of the most important materials used to make our clothing are derived from fiber-producing plants such as cotton, abaca, ramie, silk, and many others that are produced from the soil. 

· Housing (shelter) - wood and wood products, straw, and even iron sheets are all products of the soil.

· Recreation - soil serves as a platform for our playgrounds. Even the balls that we use for basketball and volleyball are made from the hides of animals which also live on and are supported by soil. 

· Medicine - friendly organisms that are used for medicinal purposes live in the soil. For example, penicillin and streptomycin are some of the products of soil micro-organisms.

  Topic 2: What is an Ideal Soil?

· Drainage – The soil must be located in areas with adequate drainage that are not prone to a serious seasonal flooding problem. However, slight seasonal flooding may also be beneficial as long as it does not cause damage to standing crops. Floods enrich the soil by bringing with them fresh sediments that may contain decayed leaves and organisms. 

· Soil depth - The soil must be deep enough to encourage root development for better growth and production. Deep soils also provide better anchorage for deep-rooting trees like mango, cashew and other important tree crops. 

· Porosity – The soil must be porous to allow better absorption and movement of soil moisture within the soil profile. Porous soils have a good combination of sand, silt, and clay and must be soft and not so sticky. Porous soils are well drained and well aerated. 

· Soil Moisture - The soil must have sufficient capacity for soil moisture collection and storage to support good crop growth. Moisture is important in the translocation and in dissolving plant food to make it readily available to the plants. 

· Soil acidity - Soils as well as plants vary in reaction. As a general rule soil pH between 6.5 to 7.0 would fit many field crops requirements. However, it is matter of properly selecting the right crops to fit the natural soil condition. Otherwise, lime application and proper application of balanced organic and inorganic fertilizers to support and sustain higher crop production can modify soil pH. 

· Soil slope - It is most desirable to have soils located in gently sloping (1 - 5 percent slope) lands where there is an easy capture and removal of excess water for optimum plant growth.

Topic 3 : How Soils Are Formed?

· Basically, this sub-module will require the trainer to conduct lectures and provide illustrations, and conduct site visits to areas where rock decomposition and initial soil formation are visible.  

· That Soil is part of the natural resources that support plants, animal, and human survival.  

· Soils are derived from the decay of various kinds of rocks. The main steps in rock soil decay and soil profile formation are:

· Alternate expansion and contraction - After a long exposure to high temperatures during the day, the exposed surface of the parent rock will expand. At nighttime, the same surface will be subject to cold temperatures. This alternate heating and cooling of the rock surface makes the rock surface brittle and later chips, thus exposing the next rock layer.   

· The exposed rocks, through the combined impacts of rain on the rock surface, create crevices, where rain water enters and creates series of chemical actions inside the cracks of the rock. With time, the crevices occupied by rain water will become softer and larger in size. The chemical reaction leads to alterations of rock compositions and with time seeds of grasses and other plants are deposited and grow inside the exposed cracks of the rock. 

· As the above occurred iteratively, the further exposure of rock fragments to various natural elements and biological organisms finally leads to further breaking down of rock fragments into various grades of soil textures. 











Topic 4  : Tips on Ways to Detect/Identify Soil textures in the Learning

                 Field


Determination of Soil Texture by the “Feel” Method

· Ask the farmers to collect and bring surface soil samples (about 1/4 kg) from their respective farms for the exercise.

· The trainer will demonstrate initially on how to make a clay ribbon. 

· Ask the farmers to follow each step.

· With the trainer holding his/her own wetted soil sample, repeat the illustration from wetting, to kneading and bending of soil samples to form a ribbon.

· Bend the ribbon to form a circle until it breaks or forms cracks which is an indication of its plastic limit.  

· Various soils behave as follows:

· Sand - will form a cast, but will crumble when touched;

· Sandy loam - will form a cast that will bear careful handling, but cannot form a ribbon;

· Loam - will form cast, can be handled freely without breaking, but will break when bent;

· Silt loam - will readily form a cast, but will not form a ribbon (cast gives a broken appearance)

· Clay loam – forms a cast readily, when kneaded in the hand it does not crumble readily but tends to work into a heavy compact mass;

· Clay – forms a long, flexible ribbon.

· Ask the farmers to exchange their experiences and observations in the use of these soils.

Topic 5: Relating Textures with the shape/cross-section of the gully erosion

· Ask the farmers to identify any site experiencing soil erosion.

· Ask the farmer to study the shape of the gully and identify possible textures cut by the gully erosion, by using the following pattern:


· Sandy soils - Vertical cut and sharp edge at the top of the gully



       

· Silty soils - V shape gully with sharp corner at the top of the gully



 

· Clayey soils - smooth, slightly round shaped bottom and round shaped corner at the top of the gully.





· Sandy soil over clay subsoil

· Ask the farmers if they have observed any of these features and arrange for a quick visit to these sites.

Topic 6 - Illustration of Soil drainage and relative soil water retention capacity
· Group the farmers into 4 groups and give each group a can to represent the 4 soil textures brought into the class. The cans, or similar containers, should be identical, each with the same number of holes punched into the bottom of each can. Ask each group to fill their can to the rim with their soil texture sample and nominate one of their members to represent the group in the class illustration of drainage of various soils. 

· Give each group two identical glasses, one of which is filled with water. Ask them to place the empty glass under the bottom of the can and slowly pour the water from the other glass into their soil filled can. 

· Ask the farmers to record the time of downward movement of water until the soil is drained to field capacity.

· Compare and measure the water that has drained into the glass under the bottom of the can and find out how much was lost (expression of water retention of each soil type). Express this water retained in the soil as a percent of the water added.

Topic 7 : Estimating natural soil fertility

· Based on stickiness of clay soils

· Acid low fertility clay soils – if, while walking in the field, the soil does not stick on or can easily be removed from the feet or sole of the shoe/slippers.

· Less acid, high fertility clay soils - if the soil sticks and the farmers have a hard time removing it from their feet or from their shoes/slippers

· Based on soil colour

· red soils - upland soils generally well drained and acidic (pH range from 4 to 5.5) depending on the intensity of the red colour (the problem of soil acidity increases with the intensity of red colour).
· whitish grey colours - generally low organic matter and low content of N, P, and K.
· Black soils - rich in organic matter and generally fertile soils. Exceptions are black volcanic soils, which are generally acid and have very low availability in soil  phosphorous. 
· Brown soils - generally well drained, slightly acid, and usually have a reasonable amount of N, P, and K. 
· Based on natural vegetation

· dominance of Hagonoy (Chromolaena odorata) - severe P deficiency.

· dominance of cogon grass - severe N deficiency, low soil moisture availability, and poor infiltration.

· dominance of talahib grass - better soil moisture condition.

MODULE IV : EXPOSING A SOIL PROFILE

What is a Soil Profile?

Soil profile is the vertical section of the ground from the surface down to the parent rock. The soil profile is unique to specific soils and climate conditions, and parent rocks from which the soil developed. A soil profile is composed of soil layers that are differentiated by colour, texture, and composition. The typical soil profile is illustrated below:













Steps in Describing Soil Profile

· Select a typical farm site of the community and dig a soil profile. A road cut which provides a good profile exposure can be suitable for the exercise.

· Divide the farmers into suitable groupings and ask each group to designate a team leader.

· Ask the farmers to record all their observations of the dug pit and compare these observations to their respective soils.  

· The trainer will guide the participants in the profile examination and discuss the following important soil attributes:

· soil depth - to relate to soil moisture storage and volume of the profile being used as a source of plant foods by the existing crops.

· soil colour - to relate to the degree of water logging in the subsoil or to relate to the amount of organic matter in the surface soil. Some important tips for the trainers are as follows:

· Soils with generally reddish colours in the soil profile indicate soil acidity and may require lime application;

· Soils with generally brown colours indicate well drained soils and good soil fertility;

· Soils with generally grey and blackish colours indicate poor soil drainage;

· Black soils that are mellow and soft and tend to remain moist and leave a charcoal colour on the fingers/hands indicate the presence of allophane, or volcanic soils or high organic matter contents that are generally acidic and may need lime application.  

·  Subsoil with patches of orange and reddish colours indicates areas of the soil profile where water fluctuates with the wet and dry seasons.

· Subsoil with patches of grey, bluish, and black colours indicates areas of the soil profile where waterlogging generally occurs in the wet season. 

· Subsoil with appreciable amounts of boulders, stones, and sandy materials indicates soils that will have lower moisture retention and are subjected to varying degrees of soil moisture supply problems.

· After the field trip, ask the group to report their observations and encourage free discussions on their findings.


   PHASE 3 :   INITIATING FARMING’S INTERESTS AND 

                        DISCOVERY OF ACTUAL FARMERS 

                        PERCEPTIONS AND USE OF ISM


MODULE V : UNDERSTANDING AND MAPPING SOILS 

                      AND THEIR ENVIRONMENT
Topic 1 : Walk-through Mapping

· Discuss with the participants the importance of having a general picture of land uses in the area.

· Ask the farmers their opinion of the “best” transect line for the walk-through, which will illustrate the representative uses of the soils in the community.

· Divide the farmers into 2 groups (or any suitable number of grouping depending on the actual number of participants). They may be asked to write their names on Manila paper to indicate their preferred group. 

· Ask the groups to nominate their respective team leaders.

· Ask the team leaders and their respective members, to record and sketch along the transect the following: 

· topography (shape of the land - flat, rolling, undulating, mountainous)

· irrigated fields

· existing landuse (crop types, soil types, grasslands, housing and other physical improvement on the land surface)

· reference landmarks.

· Upon return from the walk-through, the group will prepare a “transect map” showing landuses along the transect.


                                    LEVEL LAND                   SLOPING LAND                 MOUNTAINOUS LAND          SLOPING LAND


· The team leaders will report their findings to the big group.

· With the assistance of the trainer/facilitator, the report, data, and information will be processed for use in a later stage of training session.

Topic 2: Mapping of Soils in Individual Farmer’s Field using their Four Senses

· Explain to the farmer-participants the mechanics of the “game” where each one of them will have to recall how they recognize the qualities of a good soil and differentiate it from bad soil. 

· Place four sheets of manila paper on the board and ask for four volunteers to write on the manila paper using pentel pen the four senses of the body that they used to:

· feel and touch objects (hands and feet);

· see and appreciate objects (eyes);

· smell objects or products of activities in the farm (nose);

· hear sounds (ears).

· As an initial trial before the farmers are finally ask to mentally map their soils with their assigned senses, the trainer may initially ask questions like:

· what particular sense will they use if they want to know  the texture of the soils on their farms?

· what particular sense will they use if they want to know which soils on their farms are flood-prone or non-flood-prone?

· After the initial questions and proper farmer responses, the trainers will divide the farmers into four groups. The trainer may guide the groups by asking the following questions. Each answer must be related to soils and soil use and indicate which of the bodies sense organs they used:

· How they characterize their farm? What are the important properties related to soils?

· How they decide the use of their farm - location of houses, where they plant vegetables, trees, rice, corn, and other crops they commonly grow?

· If they go home in evening and there are no lights, how do they know that they are near their farm or they are within their farm area?

· If they apply fertilizers, especially Urea, do they notice any changes in the soil and water? If their farms are irrigated, what do they feel after applying fertilizers? how will they detect that Urea is being used?

· How do they know if their farm needs water? 

· How do they know if their groundwater is deep or shallow? Suggest further, if they can make their guess during drilling or pumping water. How and what particular sense will they rely on?

· How do they know if their neighbour is raising chicken or pigs?

· How do they detect any change in topography in the upland or in irrigated fields?  

· There are lots more questions possible and the trainer may try to solicit some participants or resource persons to ask additional questions.

· Ask the farmers to recall other situations where they involve their body sense organs and record their observations and answers on Manila paper.

· Ask the farmers to nominate a reporter from their group the who will deliver their findings to the bigger group.

· Encourage discussions between and among farmers on their findings and observations.


PHASE 4 :  PROBLEM IDENTIFICATION


MODULE VI : DIAGNOSIS OF SOIL NUTRIENT SITUATION

Topic 1:  SOIL SAMPLING  

· Soil sampling is an important step in the analysis of soil fertility and in the determination of the appropriate amount of fertilizers to apply. 

· Correct soil sampling and accurate soil analysis will help in determining the right amount of fertilizer to be applied to have good yield. However, this basic phase of soil management work is not usually done by the farmers, because of their lack of knowledge, absence of simple soil testing facilities, and the very complex nature of its interpretation.

· This exercise, therefore, will give the farmers actual experience on how to collect soil samples and have them properly analyzed using an easy-to-follow-soil test kit like the STK
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Steps in Soil Sampling

· Each group will go to the field and randomly collect 20 sub-samples following the illustration. 

· Mix the sub-samples thoroughly in a clean bucket or on a clean surfaces and get 1 kg. composite sample. Make sure that soil samples are taken separately from each distinct landscape. 

Notes on Soil Sampling:

· First conduct a participatory discussion on how to get soil sample (steps, do’s and don’ts). Ask the participants about how they are going to do the activity.

· Go to the field and have an actual exercise in getting soil samples.

· You need a large plastic bag and a shovel.

· Dig a V-shaped hole as deep as the shovelhead.

· Cut a 10 cm thick slice of undisturbed soil at one side of the V.

· Remove the side of the slice so that you keep only the middle portion of the sample.

· Remove any large bits of stone and organic matter (e.g., twigs, leaves, roots, and other non-soil materials).

· Put the samples in the plastic bag.

· Take 4 or more samples spread randomly across the whole field and put them into the same plastic bag.

· Mix the soil samples thoroughly.

· Label the plastic bag so you can remember where the samples came from.

Some suggestions for stimulating the discussions

· What are the steps in collecting soil samples?

· What are the materials needed?

· What is the importance of collecting soil samples?

· What are the do’s and don’ts in collecting soil samples?

· How will you get samples in an area having different slopes?

Topic 2: ESTIMATING FERTILIZER REQUIREMENTS - USING Soil Test Kit (STK)

· Ask farmers to bring samples of fertilizers that they use in the their respective farms. 

· Identify and group farmers that use organic, inorganic fertilizers and a combination of both.

· Motivate the farmers to share their knowledge and experiences in the use of their preferred fertilizer grades. Having a small group discussions with presentations, or perhaps the “Round Robin” technique (e.g., go around the circle of participants asking each farmer in turn if they want to say something). Some suggested guide questions:

· What different kinds of fertilizers do we have? (The group could do this by sorting the fertilizer samples on some sheets of Manila paper laid on the floor in the middle of the circle of farmers).

· What nutrient elements do you get from each kind of fertilizer?

· What are the differences between the natural (organic) and the chemical (inorganic) fertilizers?

· How does the soil look after using chemical fertilizers? How does the soil look after using inorganic fertilizers?

· Go on a field walk. Visit a number of different fields with different crops and different types of soil. Share farmers ideas and experiences of deciding how much fertilizer to use. Some suggested guide questions are:

· How much fertilizer would you use for this field?

· How do you decide how much fertilizer to use?

· Do different people use different amounts of fertilizers? Why?

· Would you use a different amount of fertilizer for the same variety in different fields? Why?

· Which of the soils that we have seen today is the most fertile?

· What things did you look for to assess the fertility of the soil?

· How much do fertilizers cost? How much money would you save if you found that you could use less fertilizers?

· Ask the farmers if they want to try using the Soil Test Kit (STK) to find out how fertile their soil is, and to use this as a basis for deciding how much fertilizers to use.

· Go to the “learning field." Explain that you will take a sample of soil from the field to measure the amount of fertility and acidity of the soil. Show the group how to take a sample, then let each group take their own samples for the whole “learning-field” (If they prefer, the groups could take samples from different fields so that they could see if there is any variation in fertility between fields).

· Return to the “classroom”/shade. Copy the steps for the soil analysis onto Manila paper. Distribute 1 Soil Test Kit (STK) to each group.

· Facilitators guide the small groups to do the soil analysis by carefully following the steps from the Manila paper or from the STK instruction leaflet.

· Each group prints their results on Manila paper to share with the big group.

Some suggestions for stimulating the discussion


· How much of each nutrient is found in the soil of the “learning-field”? Is the soil acidic (low pH) or alkaline (high pH)? As a rule of thumb, the trainer must be able to inform the farmer that:

· if the soil pH is 7.2 or higher, ask for the priority analysis for zinc deficiency; or 

· if the pH is 4.5 or lower, as for the priority analysis for Al toxicity and liming requirements; or 

· if lime will be used, ask for the analysis of total P not extractable or available P to determine the actual P reserve in the soil. Take note that liming is actually a technical approach to soil P mining and if the total P is low, then the level of extraction by inducing release of soil P to the plants must be properly done or else there might an over-extraction and this can cause “soil dessertification”.

· If you went to another field do you think you would find the same result or a different result?

· Do you know what rate of fertilizer the Department of Agriculture (DA) recommends for different types of crops? Show the group the list of nutrient requirements for different crops. Explain that now we know the amount of nutrient in the soil, we can work out how much extra to make up the total amount of nutrients that the recommendation says is needed by the crop. 

· If the soil is acidic or alkaline, what cultural or amelioration practices will you undertake? 

· Facilitate farmers to share their own experiences in addressing soil acidity and alkalinity based on farmers’ experiences and your own technical knowledge about the problem. Also make a list and agree on possible corrective measures that farmers can implement in their own farms.


PHASE 5 : PROVIDING SOME PRACTICAL SOLUTIONS

MODULE VII : IDENTIFYING SOLUTIONS


Topic 1: Fertilizer Use and Management

Some Practical Tips on Fertilizer Use and Management

Fertilizers are a source of plant food. Fertilizer is the most expensive farm input. For fertilizer to be effective in increasing crop production it must used in the right amount and in the right proportion of plant nutrients like Nitrogen, Phosphorous, and Potassium. In many rice areas that are susceptible to flooding, zinc can be an important micronutrient to ensure high crop yields. For corn, in addition to N, P, and K fertilizers, Mg is an important element in acid soils (generally soils with pH 5 to 5.5). 

The maximum yield that may be obtained is controlled by the nutrients, which are inadequately supplied either by the fertilizers or by the native soil nutrient content. This condition is called the Law of the Minimum, which means that, "the inadequate nutrient will limit the plants' growth and yield, even if all other nutrients are supplied in adequate amounts." 

The amount of fertilizers to use actually depends on a number of inter-related factors. These are crop varieties (High yielding varieties versus Low yielding varieties), type of soils, availability of water or moisture. 

The efficiency of fertilizer use is affected by a number of inter-related factors.
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Soil reaction (pH) affects availability of both major and micronutrients. The chart below shows that availability of each nutrient increase as the size of the bar increases. For example the highest availability of Nitrogen is obtained at pH 6.0 and the lowest availability is obtained at pH 4.0
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Aside from the major plant nutrients provided by fertilizers, lime is an important source of plant nutrient in soils that are acid. Lime can be in the form of dolomite or rock phosphate. Dolomite and rock phosphate supply both Ca and Mg, but the former is faster acting than the latter. It can be estimated by using the chart below:
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What are the Kinds of Fertilizers?

· Fertilizers can be in the form of organic and inorganic fertilizers.

· The inorganic fertilizers are the most common fertilizers used by many of our farmers. 

· The inorganic fertilizers are available as single element fertilizers or compound fertilizers. 

· Examples of single element fertilizers are:


· Compound fertilizers are:


· Organic fertilizers can be in the form of processed organic fertilizers, composted farm wastes, or in the form of animal manure. 

· It is important to know the actual conditions of the organic fertilizers. Organic fertilizers that are not completely decomposed will cause temporary Nitrogen deficiency. As a rule, organic fertilizers are applied at least 2 weeks before planting or during the first plowing stage. 

· The best results are obtained when the organic and inorganic fertilizers are combined and are used in a balanced manner. This will be further discussed in the topic on Balanced Fertilization.

How to Estimate the Cost of Plant Nutrients Obtained from Fertilizers?

· All fertilizers have labels indicating the Fertilizer Guarantee. The Fertilizer Guarantee is required by law where suppliers of fertilizers indicated the actual content of plant nutrients contained in each 50-kg sack of fertilizers. 

· The nutrients in the label are arranged as N, followed by P205, and by K2O. 
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· The nutrients contained in each bag are estimated as follows:

· If a farmer bought 2 bags of Urea (P350/bag), and 4 bags of 14-14-14 (P300/bag) and 1 bag of 16-20-0 (P250/bag). The total cost of his fertilizer is P2,150 for fertilizers with a total weight of 350 kg, or 7 bags with each bag, weighing 50 kg.

· In each type of fertilizer purchased by the farmer, the plant nutrient contents are actually less and are shown by the following calculation of effective plant nutrients contained in each bag of fertilizer:

· 2 bags (100 kg) of Urea (45 percent N) actually contain: 45 kg N and 55 Kg of inert materials used as fillers.

· 4 bags (200 kg) of 14-14-14 (NPK), each bag actually contains 7 kg each of N, P, K or a total of 28 kg each of N, P, and K or 72 kg of active plant nutrients and 128 kg of inert materials.

· 1 bag (50 kg) of 16-20-0 (16 percent N, 20 percent P, and 0 percent of K), contains 8 kg of N and 10 kg of P2O5 or a total of 18 kg of active plant nutrients and 32 kg of inert materials.

Some evidence of plant nutrient deficiencies appears on the plants and are recognized by the following nutrient deficiency symptoms:

When the plant is deficient in N, the plant (corn) exhibits yellowing starting from the tip and extending inward to the midribs of the leaves (V-shaped);





 



                                                NITROGEN DEFICIENCY SYMPTOMS

When the plants are deficient in P, the leaves of corn or rice plants exhibit purple colour








                                    PHOSPHOROUS DEFICIENCY SYMPTOMS

When the plants are deficient in K, the edge of the leaves of corn and rice plants dry up, giving an appearance similar to burned leaves.


                                                             POTASSIUM DEFICIENCY SYMPTOMS






Magnesium deficiency appears on corn planted in acid soils as light yellowing streaks in between the veins of leaves.


                     MAGNESIUM DEFICIENCY SYMPTOMS







Topic 2: Soil Suitability Interpretation - Using Reference Crops as Biological Indicators of Soil Suitability

· Soil suitability can be done either through technical interpretation through matching the soil properties with the crop growth requirements, or just by biological interpretation, or simply by identifying good performing crops in their locality and identifying the soil conditions where they are planted. Once these good performing crops are identified, the other crops that have similar growth and site requirements can be considered as suitable and alternate crops. For instance, mango and cashew will grow under the same climate and soil conditions, although mango will grow better in soils formed from soft limestone. Corn, abaca, banana, and coconut share the same agro-climate and soil conditions. 

· Ask the farmers to identify all crops grown in the farm as well as in their backyards. 

· Ask the farmers to likewise identify for each crop their actual harvesting dates. This information is important in the determination of location-specific crop calendar and the selection of crops best suited for farm diversification and crop intensification. It must be understood that all crops are harvested during the drier periods of the month, which is more or less the period when the soil is becoming more inadequate for crop production. 

· List all crops that are harvested in each month and determine the good performing crop that can be planted and grown in sequence to give a more equitably distributed annual income.

· Ask the farmers to make their choice of crop combinations that will give them better income and more efficient use of their labor resources. 

· Present the results to the group for further refinement.

Some Major Biological Crop Indicators used as Reference Crops

Reference Crops
Similar Crops

Mango
Cashew, Palm Oil, Cotton, sugarcane, onion,  bamboo, tobacco

Corn
Rice, Abaca, banana, soybean, mango, mungo, stringbeans, pineapple, cassava, sweet potato and other root crops, pasture/livestock. Bamboo

Lowland gabi
Irrigated rice, fish, water chestnut 

Abaca
Banana, corn, orange, citrus, black pepper

Lanzones
Robusta Coffee, mangosteen, cabbage, sweet peas, other highland vegetables grown in elevations 300-500 meters in elevation, black pepper

Durian
Mangosteen, Pili, Marang, mango, banana, lowland vegetables, black pepper

Strawberry
Arabica coffee, cabbage, sweet pea, baguio beans, and other highland vegetables and fruit trees.

Topic 3 : Walk-through in the Upland Farms, Soil Erosion and Conserving Soil Fertility 

Steps

· Go on a field walk and ask the participants to observe the status of soil erosion and the stand of crops in a number of different fields.

· Ask the farmers to measure the cross-section of the gullies and identify possible soil texture changes at various depths of the gully.

· Ask the farmers to identify as many forms of soil erosion in the site, such as rill erosion, sheet erosion, gully erosion, stream bank erosion.

Rill Erosion

If the land is sloping and rainfall

is fairly heavy, water flow 

concentrates into the miniature 

streamlets which form tiny 

channels called rills.

Sheet Erosion

This is the removal of thin layers of surface soil over a whole area by water flowing over the land (overland flow). Sheet erosion occurs mainly on bare loosely plowed soil which is not protected by plant cover. Raindrop impact on bare soil loosens soil particles which are then easily moved by runoff water flow. Sheet erosion usually removes fine particles, leaving the heavier ones behind.

Gully Erosion


Gullies are channels bigger than rills 

which are formed when large amounts 

of runoff water are concentrated into 

a small area. Because gullies are 

wider and deeper than rills, they cannot

be plowed over. Sometimes they cannot 

even be crossed by farm machinery.

Stream Bank Erosion

This occurs along the bank where natural vegetation has been removed. Natural vegetation protects stream banks by slowing down runoff water on its way to the stream by holding the banks together with plant roots. Where vegetation has been removed, river banks are undercut by erosion. The banks then slip into the water and soil is washed away.

· Assign each small group to brainstorm their findings about the various forms of soil erosion and summarize observations in a field or several fields.

· Present to the big group all observations by the small groups in each field for further brainstorming and additional inputting.

· Summarize all observations

· Design discovery-based exercises on soil conservation:

· Simple percolation experiment in plastic cups with soil to measure the time taken for a fixed volume of water to percolate through and thus, show that better soil structure will hold more water).

· Soil ecosystem observation to compare the diversity of living and non-living things of properly and inadequately conserved soils.

· Green manuring and other organic fertilizer observation tour to understand their effects on erosion and the soil ecosystem?

Some suggestions for stimulating the discussion

· Why is there soil erosion in some of the areas and no soil erosion in other areas?

· Aside from contour farming, what other practices have you observed that can minimize or prevent soil erosion?

· In your observation, how can the soil ecosystem contribute to the conservation of soil fertility?

Topic 4 :  Recommended Soil Conservation Practices
Contouring

Contour farming refers to any tillage practice applied across the slope or along the contour. In general, contour farming is best suited to areas that slope uniformly, but is impractical on fields with an irregular topography and on those with a wide variation of slopes.

Th contours are established by locating and staking them with sticks. In establishing contour lines, anyone with a little experience and some help can do it.

a. Layout for a slope that is regular and even.
 b. On irregular slopes, start at steepest place and use additional lines









  c. Layout for slope with a saddle.                                            d.  Plow the first furrow on the contour guideline.


                                                                                             SADDLE







Farm extension workers of the Bureau of Soils and Water Management can assist the farmer in contouring. A hand level is used for determining contour lines. In the absence of a hand level, the carpenter’s level mounted on an A-frame and a plastic water hose filled with dye may be used instead. The procedure employed is the same in either case. The steps are outlined below:

1. Start contouring from the top of the slope.

2. Set the first stake at any  point in the proposed contour line. Take your position with the hand level at the first stake point.

3. Instruct the helper with the stadia or levelling rod to walk across the slope for a distance of about 24-30 m, depending on the steepness of the slope. As he faces you, signal the helper to move up or down the slope until the level sighting shows that he is on the same contour lines as you.  Tell the helper to drive the stake into the ground.

4. Move up to the next stake while the helper walks farther along the line. Repeat the process until the line is staked out or fully established.

5. Mark the contour line with a plow and smoothen the line along the curve by plowing as the contour line is established.

6. Repeat steps 1-5 until the entire field is contoured.


Contouring is used in strip cropping and should also be used in combination with terracing. In areas with very gentle slopes, contouring alone sometimes controls soil erosion adequately. In areas with considerable runoff, the contoured rows have to be supported by terraces, strip cropping or grassed waterways.

Cover Cropping

Cover cropping involves growing grasses or legumes to cover the surface of the ground with a dense foliage. You can adapt the practice to control soil erosion and improve the soil. Cover cropping (a) protects  the surface of the soil from being splashed away by raindrops; (b) builds up soil organic matter and improves its physical properties; (c) suppresses weed growth and reduces management cost and; (d) minimizes changes in the micro-climate and in soil temperature, thereby providing a better environment for crop growth.


Crops that are grown mainly to cover the soil are called cover crops. Plant close-growing crops to protect and improve the soil between periods of regular crop production or between trees in orchards and coconut farms. Cover crops, if properly managed, may also supply nitrogen to the main crops.


A mixture of Centrosema and Kudzu or Calopogonium and Siratro are preferred as cover crops for coconut. Centrosema is a slow starter, but it is a drought-resistant legume. Calopogonium is a fast grower but a short-lived legume with a low nitrogen-fixing capacity, while Siratro is a perennial legume that is susceptible to fungal disease during the wet season.  Sow the seeds of these cover crops immediately after land preparation at the rate of 15-20 kg/ha.

Establishing, Maintaining Cover Crops
To establish and maintain permanent cover crops, follow the step-by-step procedure listed below :

1. Prepare the land for seeding.

2. Lime the land if the pH of the soil is below 5.

3. Seed the land with any of the following recommended cover crops for permanent planting :

a. Legumes : Tropical Kudzu; Centrosema or Calopogonium

b. Grasses : Guinea grass; Para grass; Alabang X; Napier grass or Star grass

4. Maintain the stand of the crop by applying fertilizer properly.

5. Clip or mow uniformly at intervals depending on the kind of cover crop planted. Clipping or mowing is necessary especially before the start of the dry season to reduce loss of soil moisture.

Crop Rotation

Crop rotation is the systematic planting of different crops in succession on the same piece of land.  Generally, a grain crop should be followed by a legume; a shallow-rooted crop should be followed by a deep-rooted crop.

Some advantages of crop rotation over cropping systems are :

1. Crop rotation provides a continuous vegetative cover.

2. It helps maintain a good soil structure and fertility.

3. It controls the proliferation of weeds, diseases and pests.


Crop rotation is recommended for use where more than one crop is grown and where the soil is relatively uniform and subject to erosion.

Contour Strip Cropping

This is a system in which farm crops are planted in a relatively narrow strips laid out on the contour or across the incline, such that strips of erosion-permitting crops like corn, upland rice or peanut are separated by strips of dense, erosion-preventing crops like mungo, soybean and other legumes.


Contour strip cropping is used on cultivated fields where construction of terraces is not practical because of the possibility of exposing the subsoil or even the bed rocks.


On rolling areas which have slopes of up to 25%, strip cropping is desirable, although in some cases terracing can be done to reduce the length of long slopes.


The field is divided into strips laid out on the contour or on the level across the slope. The width of the strips will depend on the slope of the land, the soil conditions and rainfall. The steeper the slope, the narrower the strips. Contour strip cropping should be limited to a 4% slope the length of which is approximately 120 m. When slope length is over 120 m, terracing should be done.


Contour stripped areas are planted to two kinds of crops in regular alternation. One strip is planted to a crop with a close growing habit like sweet potato; the next strip is planted to a row crop such as corn, peanut, gabi, soybean, etc. This is done so that when the soil is washed away from the row crop, its movement will be caught and checked by the next strip of close-growing crop. The planting of these crops should be rotated so that the strip planted to a row crop this season will be planted to a close-growing crop during the next.

Contour strip cropping is a 6-point procedure :

· Lay out the strip. Establish contour lines in the field, about a terrace interval apart. Use these lines as boundaries between the strips. The following strip widths are recommended:

Slope (%)
Strip Width (In m Measured Along Slope)

Level  - 5

5 – 8

8 – 10

10 – 13

13 – 18
40 – 50

36 – 45

32 – 40

28 – 35

24 – 30




When the soil is permeable and has good internal drainage, and when the crops to be planted are close-growing, the upper limit of the strip width is measured.

· Arrange the crops in strips.

a) For a two-year rotation – During the first year, grow the row crop on the strip on top of the slope and on every other strip below. Plant or retain close-growing crops on the strips between the row crop strips. In the following years, change the position of the row crops with that of the close-growing crops on these strips.

b) For a three-year rotation – Grow the row crop on the strip on top of the slope and the close-growing crops on the second, third and succeeding strips down the slope during the first year. In the second year, move the row crop to the strip below and plant close-growing crops on the strip where the row crops was previously grown and plant the third strip to close growing crops again. Grow sod crops such as Paragrass, Napier grass, etc. in the last row to retain runoff.

c) For a four-year rotation – Follow the same crop arrangement for the two-year rotation.  However, in following a four-year rotation, alternate the position of the row crops with close-growing crops every two years instead of every other year.

· Follow the dividing line between strips in plowing, harrowing, planting and cultivating.

· Add lime as needed based on results of soil tests, especially if legumes are to be planted.

· Use enough fertilizer to obtain high yields from the regular crops as well as thick, heavy growths of close-growing crops.

· Plant legumes or grasses and similar crops at the proper time on well prepared land. Return to the land all crop residues such as straws, stalks, etc. Incorporate these residues into the land early enough to prepare it properly for the following crop.


Contour strip cropping has the following advantages over other cropping patterns:


First, the presence of small fields or strips offers more chances for a good programme of soil building. Crop diversification, crop rotation, green manuring with legumes, liming and fertilization may be applied on specific strips necessary to build up soil fertility.


Secondly, the strip boundaries serve as guides when the land is plowed on the level.


Third, the close-growing crops on the protection strips also impede surface runoff and encourage greater absorption of water by the soil. The thick crop cover prevents the soil from being washed away, so that erosion of the area is controlled to some extent. The filtering action of the strips retains the soil in the field.


Finally, contour strip cropping is suitable for mechanized farming because the tractor will be able to follow the contour lines easily.

Contour Buffer Planting

In contour strip cropping, the area devoted to the main crop is reduced by one-half. On very long slopes, strips may be narrowed near to the base to avoid soil erosion as a result of the accumulation of unabsorbed water from the slope above. To avoid narrowing the width of the regular strips, a buffer strip or band of grass should be made to run through the middle of the cultivated strip. Buffer bands may be planted to forage grass or perennial legumes. Plant contour strips to one crop i.e. rice or corn. In contour buffer strips, a systematic crop rotation system can be followed.


The following grasses and legumes are recommended for planting on the buffer bands:

Legumes
Grasses

Kudzu

Centrosema

Ipil-Ipil (periodically trimmed to about one m. from    the ground

Native mani-manihan
Alabang X

Para grass

Napier

Guinea grass


Trim or mow the buffer bands regularly, especially before flowering or seeding because these areas may become hosts to weeds that will compete with the main crop. The trimmings are good farm animal feeds or green manure crops. If possible, fertilize the buffer bands to produce a good vegetative growth.

Planting buffer strips involves the following steps :

1. Measure an area 2-3 m wide between two contour strips that will be planted to the main crops like corn, rice and mungo. This area will serve as a buffer band between two contour strips.

2. Apply lime on the buffer band if the pH of the soil is below 5.

3. Apply farm manure and incorporate it thoroughly into the soil either with a disk or plow or both.

4. Plant forage grass or perennial legumes on the prepared buffer bands.

Buffer bands have a number of advantages :

1. The buffer bands serves as a permanent dividing line between the contour strips.

2. Buffer bands permit plowing on the contour since it prevents erosion of disturbed soil.

3. The grasses or legumes prevent soil erosion since it retards surface runoff.

4. The buffer bands may serve as passageways for tractors and machinery during cultivation, spraying, etc. especially when the main crop area is big.

5. Grasses or legumes are good sources of farm animal feed, particularly during the cropping season.

Terracing

Terracing is the construction of earthen embankments adjusted to soil and slope to control runoff. In general, terraces are needed in crop lands that slope by as much as 2% and in areas where the slope is longer than 91-122 m. Construct terraces on sloping cultivated land where simple, less expensive measures will not provide adequate control of soil erosion.


Terraces are designed primarily to control runoff in areas of high rainfall and to conserve water in low rainfall areas. Basically, terracing involves the construction of surface drains or channels across the slope of a rolling area. These drains are designed to conduct the water from the field in such a way that erosion is kept under control. The water collected in the terrace channel is carried to a protected area where it will not cause damage. If the soil is highly absorbent the terraces are built level, and the water may be allowed to stand and soak into the ground.


The construction of terraces is an engineering job that should be done by highly skilled, competent technicians. You may seek assistance from the regional technicians of the Bureau of Soils and Water Management in doing this task. They will recommend precise procedures in planning and constructing terraces.


PHASE 6 - APPLICATION OF SOME “DOABLES “BY FARMERS


  MODULE VIII: VALIDATING AND TESTING DOABLES

Task 1: Composting 

What is Composting?

Composting is the process of utilizing plant and animal wastes (leaves, rice straws, corn stubble, sugarcane tops, cogon grasses, weeds, and others) as a source of organic fertilizers. It involves the collection, piling, watering, mixing, and rotting of plant and animal wastes.

Some Methods of Compost Preparation

· Natural process of decay of plant and animal waste. Time of decomposition into compost may vary from 3 to 3.5 months

· Use of biological materials to accelerate decomposition, such as Trichodermae Harzianum. Time of decomposition into compost may be shortened to 3 to 4 weeks. 

Some Composting Tips 

· Make sure that the sources and nature of materials used for composting are known. Some household and urban wastes may contain materials that are toxic to both plants and the farmer. In the same manner, animal wastes of commercially grown livestock may contain heavy metals and elements toxic to the plant and harmful to the environment. For instance, pig and cattle manure fed with commercially prepared feeds may have an excessive zinc content.

· When the decomposition is not complete, the compost can cause temporary but severe plant nutrition problems. In most cases, plants suffer from N deficiency especially if the compost fertilizers are applied during planting time.

· Apply compost fertilizers at least 2 - 3 weeks before planting to avoid temporary N deficiency for the young plants. 

Steps in Composting

Prepare the site where the composting will be undertaken. This site must be on slightly elevated portions and be well drained. The site must also be near to sources of water, such as near the irrigation canal and near the irrigation pumps. 

If the source material is rice straw, it will be best that the composting be done within the field where water is easily available for watering or near the canal where trees can provide shade. Rice straw should not be burned and instead must be used either as compost or as hay feed for the farm animal (carabaos) and other ruminants. 

The sub-steps are:

· Construct a platform in a corner of the rice paddy where water is readily available and accessible and where there are trees for shade. The size of the platform is adjusted to the volume of straw to be decomposed. 


· Gather, mix, and pile the rice straw, grasses and other available farm wastes 


· If Trichoderma is available, add and mix with the compost pile at the rate of 5 - 10 kg per ton of compost materials. The Trichoderma should be broadcast uniformly on each layer of the compost pile.  


· Animal manure, if available, may be added and spread evenly on each compost layer. 


· Each layer is at about half a meter thick and the entire compost pile may not exceed 1.5 meters for easy application of water and mixing of the compost.


· After filling up the platform, cover with banana leaves or any suitable materials available in the farm.


· Water the compost pile regularly, at least once a week, to avoid drying up of the compost materials.


· Test the temperature of the pile to determine excessive heating. Inserting a stick into the compost pile can do this. A good compost will have a sweet smell and a bad one will have the smell of ammonia gas. The pile must be turned upside down after two weeks. This will promote aeration and even up the decomposition of the materials. 


· After 4 weeks, the temperature of the pile will cool down and this is the sign that the material may be ready for use. Examine the compost material for the "completeness" of decomposition. 


· If the compost is not used immediately, it can be stored for six months in a cool dry place without any significant change in quality. 

    

Task 2 : Techno-demo for Balanced Fertilization 

· Ask any farmer interested in having a techno-demo on balanced fertilization in his/her farm.

· Coordinate the applied research project with the local Municipal Agricultural Officer.

· Ask the farmer the actual planting date and ensure that the needed fertilizer and inputs for pest and disease control are in place and are available to the farmer. 

· Ask the farmer to work with the DA technician in the preparation of land

· Make it clear with the farmer about his basic obligation (maintenance of the field)

· Organic and inorganic fertilizer recommendation are shown in Appendix 1. 

Task 3: Testing for the Effects of N, P, and K on Plant Health

1.
Prepare the following materials:

· Fields with healthy crops that have sufficient nutrients and other fields where the nutrients are deficient (try to find a rice field planted to several varieties or cultivars for this exercise). Facilitators will need to scout for suitable fields in advance of the FFS meeting.

· 25 healthy rice seedlings, as similar in size as possible.

· 25 small plant pots of plastic bag/fun-juice bags suitable for growing seedlings in.

· Enough sand to fill the 25 pots. (You could choose to use an N, P, and K deficient soil if you prefer, but you will probably find it difficult to locate a K-deficient soil in many rice growing areas).

· 5 pails or other containers to hold water for washing the seedlings.

· 5 containers to keep washed seedlings in so that their roots are under water.

· 25 small plastic or bamboo sticks, to make labels for the pots.

· pentel pens

2.
Go on a field walk to the different fields.

3.
In each of the fields that you visit: Ask the participants to work in small groups for 10 minutes, discussing and recording what they can observe about the health of the plants (colour, size, texture, other comments). After the observation, have a sharing of what the farmers observed. Some guide questions are:

· How healthy are the plants?

· What things did you observe to help you decide how healthy the plants are?

· Do you think the plants have enough nutrients?

· If yes, what kind of fertilizer do you think the plants need?

4.
When you have visited all of the fields and finished the sharing of farmers knowledge and experience, ask the group if they want to find out what a plant looks like if it does not have enough of a particular kind of nutrient?

5.
Return to the FFS “classroom”/shade to set up an experiment in which seedlings are grown in sand with one of the 3 main nutrients missing. Each group sets up one treatment. There will be 5 treatments as follows:

· seedlings potted in sand with P and K but no nitrogen.

· seedlings potted in sand with K and N but no phosphorus.

· seedlings potted in sand with N and P but no potassium.

· seedlings potted in sand with all nutrients (N, P, and K).

· seedlings potted in sand with no nutrients (total starvation).

6.
Set up the pots with sand and fertilizer. You can use the recommended fertilizer rate in you locality as the basis for calculating the amount of fertilizer for your pot experiment. Simply calculate the amount of fertilizer required per square meter and the number of hills per square meter using the standard distance of 20 cm x 20 cm between hills so that you can calculate the amount of fertilizer required per pot or plant.

7.
Dig the seedlings up very carefully. Try not to disturb the roots too much. Clean the roots by washing gently with clean water. Keep the seedlings with their roots in water until you are ready to plant them in the sand. Do not forget to label the pots!

8.
Start assessing the growth response of the potted plants to the fertilizer treatment once a week until substantial observations are obtained to compare differences among the treatments.

9.
Care for the seedlings can be done by either asking one volunteer farmer-participant (if not the cooperator) to look after all the seedlings at the FFS site (better experimental design), or each one take home and care for potted plants (more participatory).

10.
Process the results by letting the groups bring their plants and putting them at the centre of the circle. Group the seedlings for each treatment. Make a visual assessment while the plants are in the pots. Compare the colour of the seedlings, the size and the stage of development. Rather than doing a lot of complex measurements and spending much time calculating means, get the group to come to a consensus about their assessment. If there are disagreements get participants to explain and discuss their ideas. Make a list of the group's observations on a Manila paper that everyone can see.

11.
Making a consensus about the big differences that we can see is often more useful than making lots of measurements and calculating averages. This is because it is the BIG differences we are interested in and not whether there is an average of 1-millimeter difference between the treatments. Some suggested guide questions are:

· Which treatments have the greenest leaves? Which treatments have the least greenness in the leaves?

· Which treatments have the largest leaves? Which treatments have the smallest leaves?

· Which treatment has the most leaves? Which treatment has the smallest number of leaves?

· Which treatment has the thickest stems? Which has the thinnest stems?

· Which treatment has the tallest plants? Which treatment the smallest plants?

· Which treatment has the most juicy/firm leaves and stems? Which treatment has the least juicy/firm leaves and stems?

· Can you see other differences between the appearance of the plants in the different treatments? What are these? It may be that for some of the questions; all of the treatments look the same. If so, then do not try to say which treatment is more or less, just note that they are “ALL THE SAME."

· Similarly if there are 2 treatments that are highest or 2 treatments that are lowest, then write down both of the treatments.

· You might find it useful to put the results in a table like this:

TREATMENT/

OBSERVATION


Without

N
Without

P
Without 

K
Without

N, P & K
With

N, P & K

SIZE OF LEAVES

GREENNESS

STEM

THICKNESS

OTHERS
big

least green

-
big

all the same

-
small

least green

-
small

-
most green

-

12.
Carefully remove the plants from the pots and gently wash the sand from the roots. Lie the plants in rows on Manila paper - label the treatments. Again, make a visual assessment by group consensus and list the group’s observations.

Some suggested guide questions are:
· Which treatment has the longest roots? Which treatment has the shortest roots?

· Which treatment has the most “bushy” roots? Which treatment has the least “bushy” roots?

· Which treatment has the most juicy/firm roots? Which treatment has the least juicy/firm roots?

· Can you see any other differences between the appearances of the plants in the different treatments? What are these?

· Use the table or list of observations in a summary to stimulate discussion.

Some suggestions for stimulating the discussion

· What was the appearance of the plants, which had none of the 3 elements?

· What was the appearance of the plants that had all the elements?

· What was the appearance of the plants that had no nitrogen? What does this tell us about what the plant is using the nitrogen for?

· What was the appearance of the plants that had no phosphorus? What does this tell us about what the plant is using the phosphorus for?

· What was the appearance of the plant that had no potassium? What does this tell us about what the plant is using the potassium for?

· How could we use these discoveries when we are monitoring the health of the plants in our fields?

Additional Notes:

We can include biological forms of fertilizers and micronutrients, where needed, in this experiment, too. Perhaps by adding some compost or liquid compost extracted from composted materials (mix composts with water in a bucket and let it stand for a week). Then, the treatments would be:

· with compost, P & K but no nitrogen.

· with compost, K & N but no phosphorus.

· with compost, N & P but no potassium.

· with N, P & K but no compost.

· with all nutrients (compost, N,P & K).

The amount of compost can be based on the balanced fertilization programme of the BSWM where there are currently five fertilizer formulae where the proper combination of compost and commercially available organic fertilizers and inorganic fertilizers. 

Task 4 : Sloping Agricultural Land Technology

· Ask if any interested farmers are willing to have a demonstration of the various aspects of sloping agricultural land technology in their farms.

· Discuss with the farmer-cooperator the requirements of the task.

· Inspect the farm and together with the farmer and his wife, discuss the need for any change in farm layouts and any introduction of new crops and their growth requirements.

· Find out with the farmer and his wife any reasons for low productivity and their thoughts on what should be done to correct their problems in the farm. 

· Discover from the farmer any traditional soil and water technologies being used by the farmer himself or any farmer in the locality that maybe adopted and compared with the “new soil and water conservation” technologies that will be appropriate for the soils and topographic conditions of the farm. 

· Together with the farm family, visit the entire farm to find out any physical and biological clues to explain why soil degradation is taking place. Ask the farmer about the critical periods when rainfall would be sufficiently intense to cause soil erosion. Locate the areas that are suffering from severe run-off and soil erosion. 

· Teach the farmer on the use of the A-frame in locating the contour lines, which will be used to design soil conservation and water harvesting techniques.

Appendix 1  Reformulated BFS Recommendations for Irrigated Rice
Table 1a.  Group 1

MIXED ORGANIC-INORGANIC FERTILIZER GROUP 1, Irrigated Rice

Provinces
Recommendations
Wet Season
Dry Season



Heavy/ Medium
Light
Heavy/ Medium
Light

Region 1

Ilocos Sur

Ilocos Norte *

La Union

Pangasinan*

Region 2

Isabela

Region 3

Tarlac *

Pampanga

Region 5

Albay
Option 1

Basal Application

1. Commercial Organic

2. 14-14-14

3. 16-20-0

4. Urea (Ammosul)

Topdress

Urea (Ammosul)

Total Fertilizer Mix

Organic Fertilizers

Inorganic Fertilizers

Option 2

Basal Application

1. Compost/ Manure

2. 14-14-14

3. 16-20-0

4. Urea (Ammosul)

Topdress

Urea (Ammosul)

Total Fertilizer Mix

Organic Fertilizers

Inorganic Fertilizers
5

3

0

1 or (2)

2 or (4)

5

6 or (9)

20

3

0

1 or (2)

2 or (4)

20

6 or (9)
5

3

0

1 or (2)

3 or (6)

5

7 or (11)

20

3

0

1 or (2)

3 or (6)

20

7 or (11)
6

2

1 or (1)

1 or (2)

3 or (6)

6

7 or (11)

30

2

1 or (1)

1 or (2)

3 or (6)

30

7 or (11)
6

2

1 or (1)

1.5 or (3)

2.5 or (5)

6

7 or (9)

30

2

1 or (1)

1.5 or (3)

2.5 or (5)

30

7 or (9)

Note :

*  Basal application of 10 kg ZnSO4/ha as booster dosage.  Adjustment for Zn application by municipality will be made as validation progresses.

Topdressing and possible addition of N fertilizer should be guided by leaf colour chart.

Appendix 1  Reformulated BFS Recommendations for Irrigated Rice
Table 1b.  Group 2

MIXED ORGANIC-INORGANIC FERTILIZER GROUP 2, Irrigated Rice

Provinces
Recommendations
Wet Season
Dry Season



Heavy/ Medium
Light
Heavy/ Medium
Light

Region 2

Cagayan

Nueva Vizcaya

Quirino

Region 3

Bulacan

Bataan 

Zambales

Region 4

Aurora

Laguna 

Mindoro Or.

Mindoro Occ.

Quezon

Region 5

Catanduanes

Camarines Norte

Camarines Sur 

Masbate

Sorsogon

Region 6

Aklan

Antique

Capiz

Iloilo

Negros Oriental

CAR

Abra

Region 7

Bohol

Negros Oriental

Region 8 

Leyte

N. Leyte

S. Leyte

N. Samar

E. Samar

W. Samar

Region 10

Misamis Occ.

Bukidnon

Misamis Oriental

Region 11 

Davao Oriental, Del Norte and 

Davao del Sur

South Cotabato

Region 12

Lanao del Norte

Cotabato

North Cotabato

Sultan Kudarat
Option 1

Basal Application

1. Commercial Organic

2. 14-14-14

3. 16-20-0 or 

        ( 20-20-0)

4. Urea (Ammosul)

Topdress

Urea (Ammosul)

Total Fertilizer Mix

Organic Fertilizers

Inorganic Fertilizers

Option 2

Basal Application

1.  Compost/ Manure

2.  14-14-14

3.  16-20-0

4.  Urea (Ammosul)

Topdress

Urea (Ammosul)

Total Fertilizer Mix

Organic Fertilizers

Inorganic Fertilizers
5

2

1 or (1)

1 or (2)

2 or (4)

5

6 or (9)

20

2

1 or (1)

1 or (2)

2 or (4)

20

6 or (9)
5

2

1 or (1)

1 or (2)

2 or (4)

5

6 or (9)

20

2

1 or (1)

1 or (2)

2 or (4)

20

 6 or (9)
6

0

3 or (3)

1 or (2)

3 or (6)

6

7 or (11)

30

0

3 or (3)

1 or (2)

3 or (6)

30

7 or (11)
6

1

4 or (4)

0.5 or (1)

2.5 or (5)

6

8 or (11)

30

1

4 or (4)

0.5 or (1)

2.5 or (5)

30

8 or (11)

Note :

*  Basal application of 10 kg ZnSO4/ha as booster dosage.  Adjustment for Zn application by municipality   will be made as validation progresses.

Topdressing and possible addition of N fertilizer should be guided by leaf colour chart.

Appendix 1  Reformulated BFS Recommendations for Irrigated Rice
Table 1c.  Group 3

MIXED ORGANIC-INORGANIC FERTILIZER GROUP 3, Irrigated Rice

Provinces
Recommendations
Wet Season
Dry Season



Heavy/ Medium
Light
Heavy/ Medium
Light

Region 3

Nueva Ecija *


Option 1

Basal Application

1. Commercial Organic

2. 14-14-14

3. 16-20-0 or 20-20-0

4. Urea (Ammosul)

Topdress

Urea (Ammosul)

Total Fertilizer Mix

Organic Fertilizers

Inorganic Fertilizers

Option 2

Basal Application

1. Compost/ Manure

2. 14-14-14

3. 16-20-0 or 20-20-0

4. Urea (Ammosul)

Topdress

Urea (Ammosul)

Total Fertilizer Mix

Organic Fertilizers

Inorganic Fertilizers
5

2

1 or (1)

1 or (2)

2 or (4)

5

6 or (9)

20

2

1 or (1)

1 or (2)

2 or (4)

20

6 or (9)
5

2

1 or (1)

1.5 or (3)

2 or (4)

5

6.5  (10)

20

2

1 or (1)

1.5 or (3)

2 or (4)

20

6.5 or (10)
6

1

2 or (2)

1.5 or (3)

2 or (4)

6

6.5  (10)

30

1

2 or (2)

1.5 or (3)

2 or (4)

30

6.5 or (10)
6

1

2 or (2)

2 or (4)

2 or (4)

6

7 or (11)

30

1

2 or (2)

2 or (4)

2 or (4)

30

7 or (11)

Note :

*  Basal application of 10 kg ZnSO4/ha as booster dosage.  Adjustment for Zn application by municipality will be made as validation progresses.

Topdressing and possible addition of N fertilizer should be guided by leaf colour chart.

Appendix 1  Reformulated BFS Recommendations for Irrigated Rice
Table 1d.  Group 4

MIXED ORGANIC-INORGANIC FERTILIZER GROUP 4, Irrigated Rice

Provinces
Recommendations
Wet Season
Dry Season



Heavy/ Medium
Light
Heavy/ Medium
Light

ARMM

Lanao del Sur

Maguindanao

Region 4

Marinduque

Region 5

Albay*

Region 9

Zamboanga Norte

CARAGA

Surigao del Norte


Option 1

Basal Application

1. Commercial Organic

2. 14-14-14

3. 16-20-0 or 20-20-0

4. Urea (Ammosul)

Topdress

Urea (Ammosul)

Total Fertilizer Mix

Organic Fertilizers

Inorganic Fertilizers

Option 2

Basal Application

1. Compost/ Manure

2. 14-14-14

3. 16-20-0 or 20-20-0

4. Urea (Ammosul)

Topdress

Urea (Ammosul)

Total Fertilizer Mix

Organic Fertilizers

Inorganic Fertilizers
5

2

1 or (1)

1 or (2)

1.5 or (3)

5

5.5 or (8)

20

2

1 or (1)

1 or (2)

1.5 or (3)

20

5.5 or (8)
5

2

1 or (1)1

1 or (2)

1.5 or (3)

5

5.5 or (8)

20

2

1 or (1)

1 or (2)

1.5 or (3)

20

5.5 or (8)
6

0

2 or (2)

1.5 or (3)

1.5 or (3)

6

5 or (8)

30

0

2 or (2)

1.5 or (3)

1.5 or (3)

30

5 or (8)
6

1

2 or (2)

1.5 or (3)

1.5 or (3)

6

6 or (9)

30

1

2 or (2)

1.5 or (3)

1.5 or (3)

30

6 or (9)

Notes :

* Add 5 kg. ZnSO 4/ha. As maintenance dosage.

Topdressing and possible addition of N fertilizer should be guided by leaf colour chart.

Appendix 1  Reformulated BFS Recommendations for Irrigated Rice
Table 1e.  Group 5

MIXED ORGANIC-INORGANIC FERTILIZER GROUP 5, Irrigated Rice

Provinces
Recommendations
Wet Season
Dry Season



Heavy/ Medium
Light
Heavy/ Medium
Light

CARAGA

Agusan del Sur *

Agusan del Norte*

Surigao del Sur

Region 4

Cavite

Palawan*

Romblon

CAR

Ifugao

Kalinga Apayao

Region 

Zamboanga del Sur
Option 1

Basal Application

1. Commercial Organic

2. 14-14-14

3. 16-20-0 or 20-20-0

4. Urea (Ammosul)

Topdress

Urea (Ammosul)

Total Fertilizer Mix

Organic Fertilizers

Inorganic Fertilizers

Option 2

Basal Application

1. Compost/ Manure

2. 14-14-14

3. 16-20-0 or 20-20-0

4. Urea (Ammosul)

Topdress

Urea (Ammosul)

Total Fertilizer Mix

Organic Fertilizers

Inorganic Fertilizers
5

2

1 or (1)

1 or (2)

2 or (4)

5

6 or (9)

20

2

1 or (1)

1 or (2)

2 or (4)

20

6 or (9)
5

3

1 or (1)

1 or (2)

2 or (4)

5

7 or (10)

20

3

1 or (1)

1 or (2)

2 or (4)

20

7 or (10)
6

0

3 or (3)

1 or (2)

2 or (4)

6

6 or (9)

30

0

3 or (3)

1 or (2)

2 or (4)

30

6 or (9)
6

0

3 or (3)

1.5 or (3)

2.5 or (5)

6

7 or (11)

30

0

3 or (3)

1.5 or (3)

2.5 or (5)

30

7 or (11)

Note :

*  Basal application of 10 kg ZnSO4/ha as booster dosage.  Adjustment for Zn application by municipality will be made as validation progresses.

Topdressing and possible addition of N fertilizer should be guided by leaf colour chart.

Appendix 1  Reformulated BFS Recommendations for Irrigated Rice
Table 2.  Group 6
MIXED ORGANIC-INORGANIC FERTILIZER GROUP 6, Irrigated Rice

Region          Provinces/Municipalities
Recommendations

bags/ha.
Wet Season
Dry Season

1        San Miguel, Pangasinan

          Urdaneta, Pangasinan

2 Villaverde, Nueva Vizcaya, 

          Solano, Nueva Vizcaya, Bagabag,                     

         Nueva Vizcaya

3       Camiling, Tarlac

         Arayat, Pampanga

         Magalang, Pampanga

         San Ildefonso, Bulacan

        Hermosa, Bataan

        Gapan, Nueva Ecija

4      Sta. Cruz, Laguna

        Pila, Laguna

5      Magarao, Camarines Sur

6      Banga, Aklan

        Sibalom, Antique

        Oton, Iloilo

        Barotac Nueva, Iloilo

        Cabatuan, Iloilo

        Pototan, Iloilo

8      Palo, Leyte

        Basey, Samar

9      Polanco, Zamboanga Norte

10    Gingoog, Misamis Oriental

13    Surigao City

        Butuan City, Agusan del Norte

        Prosperidad, Agusan dle Sur

ARMM      Sinsual Maguindanao

CAR          Rabuk, Kalinga

Tukuran, Zamboanga del Sur
Basal Application

1.  Commercial Organic                              

     Fertilizer

2.  16-20-0

3.  Ammosul or Urea

5. ZnSO4

Topdress

1. Ammosul or Urea

Total Fertilizer Mix

   Organic Fertilizer

Inorganic Fertilizer
4

1.5

5 or (2.5)

20 kg.

5 or (2.5)

4

11.5 (6.5) plus

20 kg ZnSO4
6

2

6 or (3)

20 kg

6 or (3)

6

14 (8) plus

20 kg ZnSO4

Note:

· Other municipalities will be added as validation progresses.

· Topdressing and possible addition of N fertilizer should be guided by leaf colour chart.

Appendix 1  Reformulated BFS Recommendations for saline-intruded, flood-prone areas.
Table 3.  Group 7

MIXED ORGANIC-INORGANIC FERTILIZER GROUP 1, Irrigated Rice

Provinces
Recommendations
Wet Season
Dry Season

Region 1

Curimao, Ilocos Norte; Sta. Catalina, 

Ilocos Sur; 

Sta. Maria, Ilocos Sur;

Binmaley, Pangasinan;

Sual, Pangasinan

Region 3

PAMPANGA

Sexmoan, Macabebe, Masantol

Region 2

CAGAYAN 

Aparri, Buguey,Abulog,

BULACAN

Paombong, Hagonoy, Bulacan, Obando, Malolos

Region 5

CAMARINES SUR

Calabanga, Bonbon, Cabusao, Libmanan, Canaman, Minalabac, Milaor

Albay

Region 6

ILOILO

Oton, Tigbauan

Region 8

Borongan, Eastern Samar

Region 11

Mati, Davao Oriental

Region 10

AGUSAN DEL NORTE

Butuan, Nasipit, Buenavista

Note : The towns indicated showed that their respective wetland areas grown to rice are presumed to be saline-intruded, being within the coastal areas. Degrees of salinity subject to laboratory analyses, for pH and EC. Areas with EC of >8 mS/cm during dry season will be subjected to critical review and or possible rejection.
Basal Application

Commercial Organic

1.    14-14-14

2. 16-20-0 or 20-20-0

3. Urea (Ammosul)

4. MgSO4
5. ZnSO4
Topdress

Urea (Ammosul)

Total Fertilizer Mix

Organic Fertilizers

Inorganic Fertilizers

Basal Application

1. Commercial Organic

2. 14-14-14

3. 16-20-0 or 20-20-0

4. Urea (Ammosul)

5. MgSO4
6. ZnSO4
Topdress

Urea (Ammosul)

Total Fertilizer Mix

Organic Fertilizers

Inorganic Fertilizers

Basal Application

1. Commercial Organic

2. 14-14-14

3. 16-20-0 or 20-20-0

4. Urea (Ammosul)

5. MgSO4
6. ZnSO4
Topdress

Urea (Ammosul)

Total Fertilizer Mix

Organic Fertilizers

Inorganic Fertilizers
Heavy/Med

5

3

0

0.5

10 kg

1.5

5

6 

plus 10 kg ZnSO4

5

2

1 or (1)

1

1

5 kg

2

5

7 (7)

plus 5 kg ZnSO4

5

2

1 or (1)

1

1

10 kg

2

5

7 (7)

plus 5 kg ZnSO4


Light

5

3

0

0.5

10 kg

2.5

5

7 

plus 10 kg ZnSO4

5

2

1 or (1)

1

1

5 kg

2

5

7 (7)

plus 5 kg ZnSO4

5

3

1 or (1)

1

1

10 kg

2

5

8 (7)

plus 5 kg ZnSO4


Heavy/Med

6

2

1 or (1)

1.5

10 kg

1.5

6

8 or (8)

plus 10 kg ZnSO4

6

0

3 or (3)

1 

2

5 kg

2

6

7 (7)

plus 5 kg ZnSO4

6

0

3 or (3)

1

2

10 kg

2

6

8 (8)

plus 5 kg ZnSO4


Light

6

2

1 or (1)

1.5 

10 kg

2.5

6

9 or (8)

plus 10 kg ZnSO4

6

1

4 or (4)

1

2

5 kg

2

6

7 (7)

plus 5 kg ZnSO4

6

0

3 or (3)

1.5

2

10 kg

2.5

6

9 (8)

plus 5 kg ZnSO4



Note : Topdressing and possible addition of N fertilizer should be guided by leaf colour chart.













A Horizon





Surface or topsoil. Most fertile part of the 


Profile. This contains most of plant food 


and moisture.








B Horizon








Referred to as the subsoil. Often more clayey 


and contains less plant food. In some soils


with poor drainage this layer is saturated 


and acquires darker colours.








C Horizon 





Referred to as the parent material. This layer


contains less altered forms of the parent 


material of the soil. It contains slightly 


weathered rock from which the A and B 


Horizons were formed.
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