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I commend the collaborative efforts of the 
Bureau of Soils and Water Management 
(BSWM) and CropLife Philippines to come 
out with this Training Manual on Sustainable 
Corn Production in Sloping Areas.

As food for humans, animals and industry, 
corn has always been one of DA’s  priority 
products for sustained intervention and 
support. Staple food of about 20 percent 
of the country’s population, corn contains 
higher amounts of essential nutrients 
such	as	protein	and	dietary	fiber	than	rice.		
More	agronomically	efficient		in	terms	of	
photosynthesis and drought tolerance,   
greater corn production and promotion, such 
as that of the rice-corn blend scheme, can 
significantly	ease	the	mounting	pressure	
to produce or import more rice for the 
country’s swelling population.

Thanks to good weather and the emergence of 
various excellent technologies such as hybrid 
seeds and solar powered irrigation systems, 
this year  will be dramatic and historic for the 
corn industry as we enjoy surpluses big enough 
for export.

This does not mean however that the corn 
industry can rest on its achievements. For 
there remain threats that the corn industry 
must confront.  These include the challenge of 
proper soil and water management, particularly 
in the expanding corn production areas in the 
uplands. 

Sustainable Corn Production in Sloping Areas 
or SCoPSA started as a collective response and 
partnership of our agricultural stakeholders -- 
from our DA-led National Government agencies 

4          TRAINING MANUAL ON SUSTAINABLE CORN PRODUCTION IN SLOPING AREAS

Message



Hon. Manuel F. Piñol
Secretary 
Department of Agriculture

and the local government units (LGUs) to the local farming 
communities and industrial establishments—against the 
very grave threat and impact of soil erosion. 

We started promoting sustainable land management with 
the establishment of farmer-managed techno-demo farms.  
Now we need to sustain our gains by institutionalizing 
SCoPSA and its easily adaptable, socially acceptable and 
doable soil conservation technologies. 
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I therefore congratulate and thank all of those who 
contributed to the completion of this publication.   I am 
confident	that	it	will	not	only	be	an	excellent	and	useful	
guide for agricultural stakeholders and their communities 
in promoting good agricultural practices, such as proper 
soil and waste management and herbicide use. It will 
also be an undying font of inspiration for generating more 
synergies, technological innovations and holistic strategies 
towards  a more productive, competitive, equitable and 
sustainable Philippine corn industry. 



The demand for the corn has shown an 
increasing trend in the recent years. The 
demand is linear with an increase in demand 
for livestock. To address the issue on the 
supply and demand of the crop, production 
area is also expanding. The expansion of 
production area is at a pace that is faster than 
is expected so that the area planted with corn 
is now reaching the sloping areas. Our farmers 
are entering into new boundaries, which are 
susceptible to soil erosion when cultivated. 
Land conversion, converting forested areas 
into an open grassland and eventually, into 
cultivated area. Technologies that aid our 
farmers in the pursuit of land conversion, use 
of herbicides, are readily and easily available 
for exploitation. These aforementioned factors 

are correlated with the increase in demand 
of corn. Adding to the land conversion is 
the effect of climate change. Our country 
experiences an average of 20 typhoons 
per year; and as recorded, typhoons from 
a recent 10-year record (2006-2016) have 
higher rainfall intensities as compared to the 
prior years. Land conversion and high rainfall 
intensities, aggravates soil erosion in these 
expansion sloping areas.

Soil erosion poses a threat to agricultural 
and economic well being of the country. It’s a 
threat to the lives of the people and livestock 
that are located at the foot slopes of these 
expanded production area. It is also a threat 
to the economy in terms of agricultural 
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production and environmental production. Educating our 
farmers is a key to address the problems we are facing 
on land degradation caused by erosion and risks brought 
about by climate change to agriculture.

Thus, we are proud to present this Training Manual for 
Trainers and Farmers on Sustainable Corn Production 
in Sloping Areas (SCoPSA). This is a manifesto of soil 
conservation	technologies	that	were	developed	specifically	
for sloping areas planted to corn. This manual will help 
farmers in understanding why and how soil erosion is 
taking place. It will also educate them on the status, 
concepts and principles of sustainable land management 
and the importance of protecting land resources in sloping 
areas planted to corn.

I, therefore, commend the efforts of the Soil Conservation 
and Management Division (SCMD) of BSWM for developing 
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and making this training manual in reality. I would also like 
to extend my sincerest gratitude to our stakeholders and 
partner agencies in the implementation of SCoPSA.

We hope this manual will also harmonize our advocacy 
campaign in promoting SCoPSA.





            TRAINING MANUAL ON SUSTAINABLE CORN PRODUCTION IN SLOPING AREAS    9

In the ever evolving plant-science industry, 
continuous	innovation	to	provide	significant	
increase in the quality and quantity of yield is 
key in achieving sustainable agriculture.

And with the Filipino farmer in mind, CropLife 
Philippines is dedicated to do just that.

By partnering with the Department of 
Agriculture and its Bureau of Soils and Water 
Management, CropLife Philippines seeks 
to strengthen, institutionalize and expand 
stewardship programs to Filipino corn farmers.

The “Training Manual on the Sustainable 
Corn Production in Sloping Areas” is a timely 
and perfect tool in the capacity building of 
our farmers when it comes to sustainable 

corn production and proper and safe use of 
agrichemicals in sloping areas.

Vetted by senior and outstanding scientists 
and technicians both from the government 
and the private sector, CropLife believes 
that this training manual can help farmers 
incorporate their tested farming practices 
with innovative science-based techniques to 
maximize corn production. 

CropLife hopes that this partnership will 
be	the	first	of	many	as	it	is	our	mission	to	
help every Filipino farmer have access to 
new and effective agricultural technologies 
that can improve and boost the agricultural 
sector in the Philippines.

Jet Marcial G. Parma
President

Syngenta Philippines 

Message





Through the national program of the 
Department of Agriculture on Sustainable 
Corn Production in Sloping Areas (SCoPSA), 
the government is helping enhance 
productivity level of our farmers while 
protecting ecological balance in upland areas.

But there is really a need to forge and 
strengthen partnerships of all agricultural 
stakeholders – from government, the 
academe, the industry and farmer groups. It 
is only then that we   ensure the success of 
SCoPSA’s adoption from being an immediate 
intervention to threats of soil erosion to 

Sonia M. Salguero
Director III

Bureau of Soils and 
Water Management

institutionalize easily adoptable and socially 
acceptable soil and water conservation 
technologies.

The Training Manual on Sustainable Corn 
Production in Sloping Areas hopes to be a 
continuing guide to help popularize SCoPSA, 
which involve integration of technologies 
within the socio-economic and biophysical 
limitation of sloping areas cultivated to corn.

In the process, we are institutionalizing 
science-based agricultural technologies and 
good agricultural practices.
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Edilberto M. De Luna
Executive Director

CropLife Philippines

Foreword

Agriculture sustainability entails not just 

increase in productivity. We need crops that thrive 

on harsh growing conditions and farmers who are 

equipped with technologies that can help mitigate 

climate change and maintain ecological balance.

It is easier said than done. 

For starters, government forged and strengthens 

partnerships with all agriculture stakeholders 

– from the producers to the consumers – when 

there was need to immediately address threats 
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of soil erosion in upland corn areas due to bad 

practices in corn tillage.

This turned out to be the initial advantage in 

the process of developing a protocol for the 

Sustainable Corn Production in Sloping Areas  

(SCoPSA), which started as a project before it 

eventually became a continuing national program 

of the Department of Agriculture.

CropLife Philippines is honored to be a partner 

of government in modernizing corn production 





where stakeholders are at the forefront of   promoting 

science-based agriculture in corn and all other crops that are 

vital to the country’s development.

As a leading force in the plant science industry, CropLife 

Philippines and its member companies have committed to 

support the Department of Agriculture’s aim of enhancing  

“productivity level of corn through the promotion of a 

sustainable land use management that will enhance 

agricultural livelihood and restore ecological balance in 

sloping areas of the country.”   

One of the major thrusts of CropLife Philippines is to 

ensure the proper, safe and judicious use and handling of 

agrichemicals among farmers.  We are sharing our inputs In 

this  “Training Manual on the Sustainable Corn Production 

in Sloping Areas” to help in the stewardship programs of 

government	–	from	the	training	to	actual	field	assistance	

in their use of science-based technologies and farming 

techniques combined with traditional but proven techniques.

Through biotechnology, CropLife also believes that by using 

plant science technologies to increase yields on existing land, 

farmers will also be under less pressure to convert carbon-

rich forests and other natural habitats to farmlands.
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Corn has become an emerging cash crop due to the 
introduction of various technologies in corn production. 
Many idle and barren lands were used to plant corn and 
eventually expand to sloping lands and protected areas. 

Since these areas are prone to soil erosion there is a need 
to introduce a suitable land use management approach 
with the appropriate combination of soil and water 
conservation practices.

The Department of Agriculture (DA), through the Bureau 
of Soils and Water Management (BSWM) developed a 
project called Sustainable Corn Production in Sloping 
Areas (SCoPSA)  after convening other agricultural 
stakeholders, including other national agencies, the LGUs, 
farmers groups and the industry represented by CropLife 
Philippines. 

This project eventually became a national program that DA 
and BSWM are implementing in collaboration with the DA-
Regional	Field	Offices	(DA-RFOs),	DA-Agricultural	Training	
Institute (ATI), Local Government Units (LGUs), CropLife 
Philippines, and various non-government organizations 
(NGOs) in selected provinces of the country. 

The program began with DA-led techno-demo farms that 
showcase easily adoptable and socially acceptable soil 
and water conservation technologies in combination with 
soil fertility improvements.

 This TRAINING MANUAL has been prepared as a handy 
reference for SCoPSA Trainors, Extension Workers, 
Technicians and implementers. 

Through the SCoPSA, the government took the lead 
in strengthening partnerships with all agricultural 

Introduction



stakeholders for the adoption of these technologies by 
corn farmers to sustain their production while addressing 
threats of soil erosion in the upland areas.

A.  OBJECTIVES
1.  To serve as trainor’s guide in the establishment             
     of a farmer managed techno-demo farms on    
     environment friendly soil conservation technologies,    
      that will serve as training centers for sustainable 
      corn production in sloping areas;
2.  To have a handy Manual or reference of Extension   
     Workers, Technicians and Farmer Cooperators in   
     establishing Techno-Demo Farms in selected corn   
     production areas; and
3.  To serve as an information and education         
     campaign material for corn farmers in sloping           
     areas to adopt the soil and water conservation   
     technologies and soil fertility management practices  
     recommended in this Training Manual.

II.   STRATEGIES OF IMPLEMENTATION

Land Cultivation Guide in Different Agro-ecological Zones 
Particularly in Sloping Areas (Figure 1). 

ZONE 1 (0-3% Slope) - DIVERSIFIED CROPLAND. Planting 
seasonal or annual crops.
ZONE 2 (3-8% Slope) - CONTOUR CROPPING. Planting of 
annual or seasonal crops across the slopes.
ZONE 3 (8-18% Slope) - ALLEY CROPPING. Planting 
annual and seasonal crops between hedgerows of semi-
permanent or permanent fruit and forest tree species.
ZONE 4 (18-50% Slope) – AGROFORESTRY. Planting in 
contour lines of mix species of fruit and forest treespecies.
ZONE 5 (>50% Slope) – FOREST PLANTATION. Planting 
mix species and allowing secondary growth of forest tree 
species.

18          TRAINING MANUAL ON SUSTAINABLE CORN PRODUCTION IN SLOPING AREAS



Figure 1. Recommended farming approaches in different agro-ecological zones.
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The project focuses on sloping areas of the country 
cultivated with corn. The project involves large-scale 
participation of corn farmers in sloping areas. The 
strategies of implementation are as follows:

A.  Forging Partnership and Linkages
SCoPSA is an undertaking of the DA with the BSWM as the 
primary implementing agency. It is implemented in close 
coordination with DA-RFOs; Provincial and Municipal LGUs; 
State Universities and Colleges (SUCs); NGOs; and private 
sectors engaged in the corn industry as partners. The 
implementation of the project is done by sharing human, 
physical	and	financial	resources	and	fostering	stronger	
relationship among stakeholders and individuals to bring 
about innovations and progress in sustainable corn 
production.

B.  Capacity Enhancement
This involves social preparation to address the training 
needs	of	farmer	beneficiaries,	agricultural	extension	
workers and other stakeholders in the community. This is 
being done through the following interventions:

20          TRAINING MANUAL ON SUSTAINABLE CORN PRODUCTION IN SLOPING AREAS



1.  Information and education campaign (IEC)   
	 through	coordination,	briefing	and	orientation,		 	
 seminars and fora of stakeholders of corn 
 production in sloping areas; distribution of IEC   
 materials, and information dissemination 
 strategies to promote and implement sustainable   
 corn production in sloping areas.
2.   Training of Extension Workers and Corn Farmers   
 in Sloping Areas. The Training uses adult 
 learning methodologies – a combination of   
 lecture – demonstration with emphasis on   
 hands-on or learning by doing approach.

C.  Technology Demonstration and Promotion
This is done by the establishment of a 3-5 hectare area, 
farmer-managed techno-demo farm in selected corn areas 
of the country.  It showcases matured technologies or 
good agricultural practices suitable to the bio-physical and 
socio-economic conditions of the area. The activities in the 
establishment of techno-demo farm are as follows:

1. Site Selection
 a.  Site Selection Criteria

 i.    Accessibility (Preferably connected to farm to        
       market road);
 ii.   Visibility-visible to other farmers/communities   
              as a show window of soil and water    
       conservation technologies in the locality;
 iii.  Area is free from any land tenure problems;

 iv.  Presence of local interest and involvement of   
       corn farmers;
 v.   Presence of farmer cooperators who are   
       willing to be trained, receptive to new 
       technologies and have resources to               
       continuously pursue the project;
 vi.  Presence of farmer-cooperators who are 
       willing to enter into a Memorandum of       
                    Agreement with the DA-BSWM and other   
       partner institutions or agencies, in the 
       establishment and sustainable use of the   
                    Techno-Demo Farm for Sustainable Corn   
       Production in Sloping Areas.
2.   Site Evaluation
Technical Staff from the BSWM, DA-RFOs, LGUs and other 
partner institutions or agencies provide technical assistance 
to	the	Farmer-Cooperator	in	field	surveys/investigation	on	
selected Techno-Demo Farm sites.
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3.  Preparation of the Techno-Demo Farm 
     Development Plan

The basic information gathered during the site 
evaluation serve as guide for the farmer-cooperator 
and SCoPSA Technician in designing the development 
plan of the area. The plan include an appropriate 
cropping system and soil conservation management 
strategy suitable in the area.

4.  Consultation/Presentation of Development Plan
A consultation/meeting is organized by the SCoPSA 
Technician/Extension Worker for the Farmer-Cooperator 
to present the Techno-Demo Farm Development Plan 
to partner agencies for consultation, comments, and 
recommendations to improve the plan. This serves 
as a venue to identify the roles and responsibilities of 
actors in the Techno-Demo farms, it will also create 
an atmosphere of better partnership in the spirit of 
transparency, responsibility and governance of the 
Techno-Demo farm.

5.   Establishment of the Techno-Demo Farm
  The Techno-Demo Farm is established in accordance
		with	the	affirmed	development	plan	of	the	area.	
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Technologies to be demonstrated in the farm shall focus 
on soil erosion control and soil fertility improvement. 
Activities shall include the following:

a.  Establishment of Contour Lines
i.  The establishment of contour lines in sloping areas          
     is the central element of soil conservation. Contour          
     line means the line drawn on a map passing through 
    all points at the same height above sea level. It is
    used as guide for farmers in applying soil con-  
     servation measures in the farm. (For the establish- 
    ment of contour lines please refer to item III.     
     Constructing and using A-Frame in establishing       
     Contour Line).
     In soil conservation, we apply the principle that                
     “water seeks its own level” and when water is at its        
     own level it theoretically stops moving, thus mini-
     mizing soil erosion in sloping areas.

    ii.  Start establishing the contour line at the highest                     
         portion of the farm where soil erosion begin and    
         move downward in establishing the succeeding   
         contour line, up to the lower portion of the farm.
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b.  Establishment of Buffer Strips

Buffer strips are established along the contour with a 
recommended width of at least 50 centimeters either by 
allowing natural vegetation to grow or by planting grass, 
legumes, shrubs or permanent tree crops to serve as 
series of vegetative barriers to prevent soil erosion.
There are several kinds of buffer strips, the farmer may 
choose in establishing strips, depending on the availability 
of resources in the area, objectives and resource 
capability of the farmer and prevailing condition in the 
area. The different buffer strips are as follows:

i. Natural Vegetative Strips or Grass Strips
   The buffer strip is intentionally left unplowed by          
   allowing naturally growing grasses and herbs to 
   grow, that will serve as buffer to prevent  soil erosion.

ii.  Buffer Strip Cropping or Hedgerow Intercropping
     The buffer strip is planted with grass, legumes,  
     or shrub species to serve as hedgerows. The  
     hedgerows traps soil carried during a surface run-off  
     event, thus gradually forming a natural terrace.   
     The hedgerows also improve soil structure and water   
					infiltration.
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Figure 1: Natural Vegetative Strips or Grass Strips



Figure 2: Buffer Strip Cropping or Hedgerow Cropping

iii.			Modified	Hedgerow	or	Buffer	Cropping	System
       The buffer strip is planted with a widely spaced            
       single line of permanent crops (i.e. bananas,               
       cacao, citrus, or coffee) with at least two (2)   
       buffer strip cropping/hedge row intercropping 
							between	modified	hedgerows.

                                                   25



iv.  Improved Multi-Storey Buffer Strip Cropping
      This approach is recommended in areas             
      with more than 30 percent slope planted 
      with corn. The buffer strips will be planted
      with widely spaced single line of permanent
      crops or tree crops along the established
      contour lines. 

      Between the tree crops it will be intercropped  
      with shade tolerant crops like cacao, coffee,  
      black pepper, papaya, bananas, and others.  
      The improved multi-storey buffer strips are    
      placed to provide wide space for the planting  
      of corn where three (3) or more buffer strips  
      are established between multi-storey buffer   
      strips.
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Figure 3: Modified Hedgerow or Buffer Cropping System



         
        c.  Practice Soil Fertility Improvement

 i.  Contour Tillage
     This involves plowing along the contour  
            or the establishment of furrows across the  
            slopes. The purpose is to reduce the velocity  
            of water during surface run-off, through the  
            series of small ridges and furrows created  
     during plowing or cultivation along the 
     contour of the farm. The furrows made   
     during cultivation are where the seeds are  
     sown and the fertilizers are placed. The 
     furrows along the contour prevent the seeds  
     and fertilizers to be carried away by surface  
            run-off during a rainfall event. 
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Figure 4: Improved Multi-Storey Buffer Strip Cropping



ii.  Crop Rotation
 This is a farm manage-
 ment practice where   
        various annual crop 
        species are grown in                  
   sequence, one after             
        the other in the same            
        area of the farm. 
        Generally, a grain crop                 
        followed by a legume, a           
        shallow rooted crop     
        followed by deep rooted 
        crops to achieve better    
        soil physical and nutrient  
        composition.
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Figure 5: Contour Tillage



iii.  Improved Follow or Alternate 
      Strip Arrangement   
      The system involves planting of  
      forage legumes and corn in         
      alternate strip arrangement. The
      dense cover of forage legumes   
      slow down run-off and trap 
      sediments coming from the 
      adjoining cleaned-tilled strips with      
      corn. Strips or alleys of corn shall 
      be cultivated for two (2) cropping      
      seasons in a year, after which,           
      alleys that are previously planted         
      with corn shall be left fallow for   
      one (1) year, by replacing it with             
      forage legumes as source of 
      protein-rich fodder for animals.
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Figure 6: Crop Rotation



iv.   Crop Residue Management
 Proper management of crop residues will improve
        soil fertility and increase farmers’ income. The
        proper management of crop residues is done by
        the following practices:

•Composting	–	is	the	process	of	allowing	crop	
residues or farm waters to decompose under more 
or less controlled conditions through traditional 
pile method or new method that uses compost 
activation – Trichodermaharzianum (compost 
fungus activation)

•	 Residue	incorporation	–	is	done	by	
cutting/shredding the crop residues and spreading 
evenly in the farm providing surface protection to 
the soil during the occurrence of erosive rainfall. 
The residue is incorporated into the soil during 
land preparation for the succeeding crop.

•	 Mulching	–	it	is	the	practice	of	spreading	
crop residues between rows of plants or covering 
the base of trees, and plants with crop residues or 
other organic materials to help retain soil moisture, 
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Figure 7: Improved Fallow or Alternate Strip Arrangement



prevents the growth of weeds and enhance soil 
structure. It also improves soil fertility when 
decomposed.

•	 Trash	line	–	is	the	process	of	piling	crop	
residues (e.g. corn stalks, banana trunks, and 
other organic materials) in line, along the contour. 
The	practice	will	enhance	water	infiltration,	slow	
down surface run-off, minimize erosion and 
increase soil fertility when it decomposes.

6. Farmers Field Day cum Harvest Festival
A	farmers’	field	day	or	festival	can	be	held	

during the establishment and at the end of every 
cropping season or at the time of harvest. During 
the festival the farmer cooperators, adaptors of 
the technology and corn farmers in the locality 
are gathered together to visit the Techno-Demo 
farm, share experiences and discuss issues and 
concerns in the implementation and management 
of the Techno-Demo farm and agree on better 
options to improve the implementation of SCoPSA 
Techno-Demo Farms.
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D. MONITORING AND EVALUATION
•	 Monitoring	and	evaluation	will	be	carried	throughout	

the duration of the project. It will be continued for at least two 
(2) years after the project maturity to ensure sustainability. The 
farmer cooperator, SCoPSA Techno-Demo Farm Technician and 
Technical Staff of partner agencies/institutions in the locality 
shall compose the monitoring team.

•	 The	assessment	will	focus	on	production	and	impact	
of the project on the environment in terms of improvement 
in soil chemical properties (OM, N, P, K) and pattern of soil 
movement.

•	 The	farmer	cooperator	shall	provide	information	on	
the actual crop yields, labor cost, material inputs and gross 
sales of production in the Techno-Demo Farm to determine 
the economic analysis of the project. The LGU-Municipal 
Agriculture	Office	Technical	Staff	shall	determine	the	economic	
analysis of the project.

•	 The	BSWM	Technical	Staff	and/or	LGU-Municipal	
Agriculture	Office	Technical	Staff	shall	be	responsible	in	
establishing soil erosion plots in determining the impact of the 
project on the environment in terms of improvement of soil 
fertility and pattern of soil movement.

III.   CONSTRUCTING AND USING 
        THE A-FRAME

1.  Tools and Materials (Local)
 a.   Carpenters measuring tape         
       (preferably 5 meters or more)
 b.   2 poles at 205 centimeters long, 5    
       centimeters diameter
 c.   1 pole at 110 centimeters long, 5  
         centimeters diameter
 d.   String (plastic twine or vine) at least  
         5 meters long 
 e.  1 piece of stone or rock      
									approximately	the	size	of	man’s	fist
 f.   Pencil for marking
 g.   Sharp bolo
 h.   Claw hammer (optional)
 i.   3 pieces 4” nail (optional)

2.   Preparing the Materials
 a.   Mark the end of the two 205      
         centimeters – long poles with A & B;  
         C & D, and the 110 centimeters –     
         long pole with E & F
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 b.   Cut a slanting notch about 2 centimeters             
       thick and 6 centimeters long, with the center 
         of the notches being 5 centimeters from end A     
         of Pole 1 and end C of Pole 2.

   c.   Cut a notch about 2 centimeters thick and 6
       centimeters long on both ends of Pole 3.
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e.    Tie the ends of Pole 1 & 2 with the notch at    
       end A against the notch at C end, forming an                           
     inverted V as shown below:

f.    Get Pole 3 and rub the notch end E at the 100         
      centimeter marked middle of Pole 1 and the    
      notch at end F to the 100 centimeter marked 
      middle of Pole 2
g.   Make a notch at the 100 centimeter marked           
      middle of Pole 1 where the mark of the previous  
      rubbing was, making the 
    100 centimeter mark the center of the notch.   
    Do the same for Pole 2

d.    Mark the middle of Pole 1 and 2 at 100                  
     centimeters from end B and D.
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h.    Tie the notched end of Pole 3 (E) to the   
      notched  middle of Pole 1, making sure that
        the 100 centimeter mark of Pole 1 is aligned  
      to the center mark of the notch at end E. 
      Tie also the notched end F of Pole 3 to the 
     100 centimeter mark of Pole 2 as shown 
     below:

i.   Get a string about 150 centimeters long and tie          
     on one end a stone/ rock about the size of a            
					man’s	fist.

            TRAINING MANUAL ON SUSTAINABLE CORN PRODUCTION IN SLOPING AREAS    35



j.   Tie the other end of the string at the intersection           
      of end A & C of Pole 1 and 2 respectively. Make   
      sure that the rock is approximately 30 – 40         
      centimeters below the horizontal Pole 3, and swings  
      freely.

k.   To get the level of the ground using the A-Frame,  
    place the A-Frame in an upright position on the         
    ground and put a stake at end B and D. Let the   
      string with the stone swing freely and when it     
      stops, mark on Pole 3 where the string passes.
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l.    Reverse the leg of the A-Frame, putting the end   
      B at the stake where end D was formerly placed,   
      do the same with the end D. Let the  string      
      swing freely and when it stops, mark again on 
    Pole 3 where the string passes.

m.   Find the center of the two (2) markings in Pole          
        3 and make a slit or bold mark on it. 
      This indicates that when the string passes in
        line with the slit or bold mark, the point where
        end B and D of the A-Frame, is of the same
        level on the ground. The A-Frame is now ready
        for use in establishing the contour line in 
        sloping areas.
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ESTABLISHING THE COUNTOUR LINE IN 
SLOPING AREAS USING THE A-FRAME

1.   Go around the farmland and locate/
     identify the areas that are 18-30%
     slope. These areas are prone to soil
      erosion when cultivated and planted 
      with corn. Above30% slope shall not be
      subject to cultivation and planting of
      corn.
2.   Put stakes at the corner of the farmland
      that has 18-30% slope to indicate its
      boundaries.
3.   Start establishing the contour line at
      the upper slope of the farm land using
      the A-Frame.

     a.   Prepare several stakes about 30  
             centimeters long 
     b.   Put the 1st stake at the upper slope

              where the 1st hedgerow shall be
              established.
       c.    Put the B end of the A-Frame at the 1st 
              stake and adjust the D end of the
              A-Frame above or lower the   
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         slope until the string is in line with the
         marked center line of the horizontal Pole 3
         of the A-Frame.
  d.    Put a stake at the foot of end D of the
         A-Frame.
  e.    Turn then A-Frame leg with the end D at the
         stake and adjust the end B either higher
         or lower the slope until the string is in line
         with marked center line of the horizontal
         Pole 3 of the A-Frame.
  f.     Continue the process up to the edge of the
         farmland.
  g.    Smoothen the line of the stake for ease and     
         convenience in plowing along the contour, in      
         establishing the hedge rows.
  h.    In establishing the next lower contour 
         line, start at about 100 centimeters distance
         in elevation below the 1st contour line.

This could be done by following the steps 
described as follows:
         i.    Prepare a string at least 10 meters long,
               a wooden pole 1.5 meters long with a
               visible mark at 1.0 meter from one end
               of the pole, a  carpenter’s level.
         ii.   Prepare a string at least 10 meters
               long, a wooden pole 1.5 meters long with
               a visible mark at 1.0 meter from one end 
               of the pole.
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       iii.  Go down the slope then hold the pole 
             upright and tie the string at the back
             of the base of stake of the upper contour
             line, stretch the string and align with the
             1.0 meter mark in the pole. The other 
             person will check the level of the string
       

             using the A-Frame. The pole will be
             adjusted higher or lower the slope until
             the string will be level at the 1.0 meter
             mark of the pole.

Do the same steps to the next contour at the 
lower slope. 
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       i.    Establish again the second contour line 
 using the A-Frame and repeat the process
 until the whole farm has an established
 contour lines.

C. ESTABLISHING HEDGEROWS ALONG 
     THE CONTOUR

     1. Hilling up along the contour
          a.  Plow along the contour following the  
    stakes, by hilling up the contour, forming
               a small dike about 50 centimeters wide.

     2. Planting the Hedgerows
          a. Plant vetiver grass along the contour  
   line or any appropriate perennial plant  
   compatible with growing corn in the area.

     3. Maintain the hedge rows by proper care 
          and maintenance of the plants.
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INSTALLATION OF EROSION PINS

Soil or surface runoff between contour lines is 
monitored by installing erosion pins (Figure 2) 
above and below the hedgerows as shown in 
Figure 3.  Usually this is done by pushing into 
the soil 2 feet GI pipe (1/2 inch). For each pair of 
erosion pins, the percent slope is measured and 
recorded. 

Indirect measurement of soil runoff in every 
cropping season is determined by regularly 
recording the height (in centimeters) of soil loss 
and deposition beside the erosion pins. Figure 2. Erosion pins installation to measure soil loss 

and deposition.
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Figure 3. Installation of erosion pins in contour hedgerows.



Soil or surface runoff measurement can also be 
done through recording the progression of soil 
erosion across time. Types of soil erosion can be 
observed and recorded such as sheet, rill and 
gully erosions. To determine effectivity of soil 
conservation measures, surface runoff can be 
recorded accordingly.

Recording soil loss and deposition every cropping season 
using erosion pins installed in each contour or terrace.
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D.    MONITORING THE PRODUCTIVITY 
       OF THE LAND AND EFFECTIVITY OF THE
       LAND AND EFFECTIVITY OF SOIL        
       CONSERVATION MEASURE

 1. Record the yield of corn every cropping
     and compare the difference in earlier
                years.
 2. Occurrence of Surface Run-off 

      Record the occurrence of surface run-off in the farm
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IV.  PROPER USE AND HANDLING OF PESTICIDES 

A.  WHAT ARE PESTICIDES

Pesticides are crop protection products that include 
materials used to manage pests by preventing, 
controlling, repelling, or reducing infestation to 
economically	insignificant	levels.	

B.  WHAT IS PESTICIDE MANAGEMENT?

Pesticide management refers to the judicious 
use of pesticides. It focuses on maximizing the 
benefits	of	the	chemical	while	minimizing	its	
harmful effects.

1. COMMON TYPES OF PESTICIDES AND TARGET PESTS
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2.  COMMON TYPE OF FORMULATIONS .   Capsule Suspension (Microencapsulated) . Dry Flowable (DF) or Water Dispersible Granule 
       (WDG) . Emulsifiable	Concentrate	(EC) . Granule (G) . Oil Flowable  (OF) . Suspension Concentrate (SC) & Water Miscible

                   Concentrate (WMC)
   . Soluble Emulsion (SE)
   . Soluble Liquid (SL)
   . Soluble Powder (SP)
   . Wettable Granule (WG)
   . Wettable Powder (WP)
   . Oil Dispersable (OD)

3.



In case of other symptoms of poisoning…

IN CASE OF SUSPECTED POISONING….
Identify	the	product	and	follow	label	directions	for	first	aid.	Immediately	
seek medical attention and bring the product label for the doctor to see.
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C.  MIXING AND APPLICATION OF PESTICIDE

MIXING
In summary…. 

1. Always  maintain high standards of
       hygiene when working with crop protection
       products (pesticides).
2. Work in an area away from children and
       animals.
3. Avoid any risk of polluting water courses.

4. Ensure you understand the product label
        information: especially product dose
        rate and safety requirements when mixing
        and preparing the product.
5. Only use dedicated equipment for 
        measuring and weighing products: Do not
        use food containers or cutlery.
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6. Wash all equipment and empty containers
        after the spraying job is completed.
7. Store equipment safely away from animals
       and children.

1.  BEFORE MIXING, READ CAREFULLY AND
      UNDERSTAND THE LABEL INSTRUCTIONS

Mixing and preparing undiluted pesticide 
products: before starting

Before starting any spraying activity always:
1.  Read and understand the product label
2.  Check the sprayer for leaks
3.  Ensure you have the correct PPE
4.  If you feel unwell then do not work with
     pesticide
 

Mixing and preparing undiluted pesticide 
products; follow best practices.

Never	mix	products	or	fill	sprayers	close	to	water	
courses, wells or where products could get into 
ground water. 

Never decant products into other containers
Always dispose of empty packaging and other 
contaminated waste following best practice.

Your work area should be: 
An area to work in must:
				•			Have	clean	water	available	for	washing
				•			Be	free	from	obstructions	and	trip	hazards	
				•			Be	free	from	children	and	animals
				•		Have	an	adequate	water	supply	but	is	not	too
         close to surface water or a well head
While mixing, use suitable protective clothing.
Do not eat or smoke while mixing.
Keep Children and pets away.
Do	not	overfill	sprayer	to	prevent	spillage.
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2.  Measuring:
Measuring crop protection products (pesticides) 
for spraying. Accurate measurement of undiluted 
product is vital to ensuring that correct dose is 
applied.

Only apply the prepared product solution using 
calibrated spray equipment.

Never exceed the label recommended dose.

Use  proper, preferably graduated measuring 
device. Do not use bottle cap. Remember, risk of 
dermal exposure is highest during mixing.

Preparing a spray mixture
Special care is necessary when handling 
concentrated products. Always follow the label 
recommendations for PPE.
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Use a graduated measuring jug or measuring 
device supplied with the product to measure 
out required quantities. Never use old food 
containers, or spoons.

Pouring and measuring out liquids: use safe 
practices
				•			Do	not	splash.
				•			Pour	with	care.
				•			Read	and	follow	the	label.

Mixing and preparing undiluted pesticide 
products: protecting hands
				•			Gloves	should	be	worn	tucked	into	the
          sleeves to stop any spillage running into the
          gloves.
				•			Never	use	absorbent	gloves	such	as	leather
          or cotton or bare hands.

Personal Protective Clothing Eye Protection
				•			Clear	visor,	goggles	or	safety	glasses.	A
          simple visor can be made from a clean 
          plastic drinks bottle. 

Ensure good personal hygiene during mixing.
				•			Wash	splashes	of	Crop	Protection	Products		 	
          immediately from skin and/or eyes.
				•			Do	not	eat,	smoke	or	drink	whilst	handling,
          working with or applying Crop Protection
          Products.
				•			Wash	before	drinking	and/or	eating.
				•			Do	not	work	with	Crop	Protection	Products	if	
          you feel unwell before you start. 
Before application, read, understand and follow label 
directions.
Use the recommended dosage. Follow proper timing and 
interval of applications.
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Check sprayer for defects. Never blow into a 
clogged nozzle.

Check sprayer for leaks and other defects. Repair 
defects before using.

Check for damage and leaks.

3.  WHEN SPRAYING, WEAR PROTECTIVE 
     CLOTHING.
     Mask         Goggles
     Gloves         Wide-brimmed hat
     Long –sleeved  shirt Long pants
     Boots

Clean equipment thoroughly and store in a secure 
location beyond the reach of children and pets.
Wash all clothing used during pesticide 
application. Separate from all household laundry.
Take a bath immediately after work.

Store pesticides in a place that can be locked and 
is not accessible to children and pets. They should 
never be kept in a place where they might be 
mistaken for food or drink.

Never leave pesticides unsecured and 
unattended. 

Keep pesticides and hazardous items locked 
up at all times out of the reach of children and 
animals.

Pesticide Storage & Waste Disposal
					•			Keep	pesticides	in	original	containers.
					•			Buy	and	store	for	immediate/short	term
           needs.
					•			Empty	containers	must	never	be	re-used	for
           other purposes.
				•				Triple	rinse	empty	containers	always
				•				Dispose	of	empty	containers	carefully
           and safely, in accordance with
           recommended guidelines.
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V.  PROPER USE AND MAINTENANCE OF 
     KNAPSACK SPRAYER

A.  PARTS OF KNAPSACK SPRAYER

B.  OVERVIEW – PROPER USE OF KNAPSACK
      SPRAYER

				•			Proper	application	of	crop	protection	
          product is key to maximize the product
										benefits	while	reducing	the	risk	of	 																					
          applicator and environment 
          contamination.
				•			Best	maintenance	and	use	of	the
          knapsack are critical to the success of
          any application and will ensure that you
          get maximum value, effect and safety  
          from the products used.
				•			This	guide	for	efficient	knapsack	use
          gives tips on the key points of 
          maintenance and use of knapsack
          sprayers.
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•		Check	sprayer	for	
     defects. 
•		Never	blow	into	a
     clogged nozzle.
•		Efficient	knapsack
     sprayer use: cleaning
     is critical.
•		Avoid	contaminating
     water sources.
•		Clean	sprayer	inside
     and out.
•		Triple	rinse.
•		Spray	washings	back
     onto crop.
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Efficient knapsack sprayer use: 
			•		Repair	leaks	immediately.
			•		Fix	all	leaks	before	using	the	sprayer.
			•		Know	where	leaks	are	most	likely	to	occur.
			•		Keep	spare	parts	to	repair	leaks.	
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Efficient knapsack sprayer use: use best field practices.

•		Wear	appropriate

     protective clothing.

•		Avoid	water	contamination.

•		Spray	downwind	and

     avoid drift.

•		Keep	constant	height.
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Efficient knapsack sprayer use: check,double check and keep it clean.

•		Check	for	damage	and	leaks.

•		Check	straps.

•		Clean	nozzles	and	filters.

•		Check	spray	pattern.

•		Clean	nozzles	with	brush.
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Efficient knapsack sprayer use: choosing nozzle type

Three main nozzle designs are used on knapsack sprayers. Each 
nozzle design is available in a range of sizes to optimise use of 
product to be applied.
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VI.  GOOD AGRICULTURAL PRACTICES

A.  What is the Good Agricultural Practices 
     (GAP) Approach?

     Good Agricultural Practices are principles 
     to apply for on farm production and production
     practices resulting to safe and healthy food 
     and non agricultural products while taking into
     account environmental, economical and social
     sustainability.

1.  GAP Principles 
				•		Economically	and		produce		sufficient,	safe
         and nutritious food
				•		Sustain	and	enhance	natural	resources
				•		Maintain	viable	farming	enterprises	and
         contribute  to sustainable livelihood
				•		Meet	cultural	and	social	demands	of	society

      Good Agricultural Practice (GAP) therefore 
      involves following all the proper use and
      handling guidelines throughout the entire
      process of managing pest problems, which
      includes:
					•	before	and	after	application	up	to	disposal	of
         empty containers
					•	cultural	and	other	recommended	crop
         production practices
					•	if	all	guidelines	are	followed	residues	will	not
        exceed MRL

Refrain from buying unauthorized, illegal and fake 
seeds as this might result to low farm production.

2.  BUY PESTICIDES FROM OUTLETS THAT ARE
     DULY ACCREDITED BY THE FERTILIZER AND
     PESTICIDE AUTHORITY
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Maximum Residue Limit (MRL) is the maximum level 
of residue that is legally allowed in the produce at 
the time of harvest.

The key determinants of how much residue is 
detected are:

					•			Dosage
					•			No.	of	application
					•			PHI

If you spray closer to harvest than the prescribed 
PHI, you run the risk of exceeding the MRL.

Pre- Harvest Interval (PHI) is the number of days 
between the last pesticide application and harvest.

Strictly follow the PHI instructions on the pesticide 
label. Do not apply at shorter intervals than the 
indicated PHI.

B.  EMPTY PESTICIDE CONTAINER MANAGEMENT

3Rs: Reduce, Re-use, Recycle
Segregate empty containers to determine those 
that are to be re-used for the same purpose and 
recycled, and those for proper thermal disposal.

1.  BENEFITS OF GOOD CONTAINER
     MANAGEMENT
•	 Cleaner	environment
•	 Reduced	health	risk

2.  EMPTY BOTTLES AND OTHER RINSABLE
     CONTAINERS MUST BE TRIPLE-RINSED
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TRIPLE RINSE LOGO
Glass bottles are for re-use as second hand bottles for 
herbicides. Bottle cleaners are required to ensure that 
waste water, etc. are properly disposed.
Plastic bottles are for recycling.
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