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Introduction 

Success in any activity largely depends on a good start. Preliminary activities must therefore be 
handled smoothly as these set the mood of the training. This lesson provides guidelines in the 
conduct of preliminaries. It is best that all participants must have already registered 15 minutes 
before start of the program. A pre-test will be administered to determine their level of knowledge. A 
brief ceremony will formalize the opening of the course; and likewise of daily quorum. Participants’ 
expectations must harmonize with the training team’s. They must be prepared on what to do and 
not to do during the entire training course.   

Learning Objectives 

Preliminaries generally set the mood of the training. At the end of this session, the participants will 
have been able to: 

1. Register among the official list of participants; 
2. Undertake a pre-test to determine their knowledge level; 
3. Feel welcome in the activity;  
4. Level off expectations with fellow participants and the training team; 
5. Describe the course content of the training;  
6. Group themselves as host teams for daily activities;  
7. Agree on house rules and make arrangements on how to fulfill assignments as individuals 

and/or as groups; and 
8. Know how to effectively connect each day’s activities from those of the previous day. 

Content 

The following are the processes, procedures, reminders in doing the preliminaries: 

Course preliminary activities 

 Registration. Participants must arrive early to give sufficient time for registration. 
Registration contains participants’  information as indicated in the following form: 

Name Office Position/ 
Designation Birth date Contact 

Number Email  Signature 
 
 
 

      

 
Participants are also expected to sign in an attendance sheet daily to signify their day-to-day 
presence. 
 

 Pre-Test.  Participants shall undertake a brief pre-test to determine their level of knowledge 
of the subjects in the training. Pre-test instrument shall be developed based on the major 
inputs to be covered.  The same instrument shall be administered for the post-test, which 
result will provide a basis for evaluating progress in participants’ knowledge.  
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of the subjects in the training. Pre-test instrument shall be developed based on the major 
inputs to be covered.  The same instrument shall be administered for the post-test, which 
result will provide a basis for evaluating progress in participants’ knowledge.  

 
 Opening Program*.  All participants, training team, guests and others gather in the main hall 

for prepared formal opening ceremony.  Emcee greets and expresses appreciation for the 
presence of participants and guests. He/She then calls on those who have parts, one after 
the other. 

o Opening Prayer. It is customary to assign somebody in advance to give a well-
prepared prayer.  Prayer may contain solemn expressions of faith yet sensitive to 
different religious beliefs of other participants. 

o Introduction of Participants.  This is to be assigned to the Training Team Leader, 
with information based on the list of registered participants. 

o Welcome Remarks.  The head of host agency usually delivers this part. 
o Introduction of Keynote Speaker. Emcee him/herself or anybody of the training 

team may do this part. 
o Keynote Address.  An invited expert on the main theme of the training will deliver 

an inspiring message underscoring the issues being addressed by the training and 
how the participants can contribute to address them. 

Emcee thanks all speakers and declares the next part of the session. 

*Training Team assigns an articulate EMCEE for this program. 

 Surfacing of Expectations. Each participant will be given a chance to express his/her 
expectations of the training along: 1) things to learn; and 2) expectations from the training 
team, from fellow participants, and from himself/herself.   A Manila paper shall be prepared 
for this, with the following information to be drawn:  

What I expect to learn 
from the training 

What I expect from… 
The Training 

Team Fellow participants Myself 
 
 
 
 

   

 
In a meta card, a participant can write his/her expectation and post it in the space provided.  
The facilitator then processes and clarifies unclear statements and accordingly proceeds to 
the course overview. 

 Course Overview.  The rationale, objectives and content of training shall be presented in 
powerpoint. Facilitator compares Training Team-determined content and participant’s 
expectations, which may result in certain adjustments of the course. 

 Grouping of participants. Participants are asked to pick out a pre-cut cartolina, one each. 
Cartolina are of different colors and cut in different shapes that correspond to daily host 
teams. Group together those with the same shapes. Each group will assign a representative 
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for a draw lot to determine daily hosting. Facilitator will then explain the tasks of host 
teams, as follows: 

Tasks of Host Teams 
1. Check attendance of the day 
2. See to it that all participants are 

already at the session hall at least 5 
minutes before start of each session. 

3. Assist resource persons/facilitators in 
setting the projector and distribution of 
resource materials 

4. Opens the day with short program 
beginning with a prayer and followed 
be a well-prepared recap of previous 
day’s activities. 

5. Provide energizers as need arises. 
6. Provide other backstopping services 

to facilitators/resource persons. 
 

 House Rules. Training Team presents draft house rules in a plenary for participants to agree 
on. Agreed house rule shall be posted in a place visible to participants for their daily 
reminder. An innovative way to is the below PLEASE set of rules. 

P articipate  actively and 
ut your cellphones in silent mode 

L isten to learn,  
earn to listen 

E veryone has the right to be heard 
A ccept individual differences 
S tart on time,  be punctual & stay until the end      
E njoy and have a meaningful & productive time  

 

Daily preliminaries  

 Daily quorum. In each following day, all participants gather in the main hall to start the 
day’s sessions. Host Team opens the day’s program with prayer. Some energizers maybe 
appropriate to physically precondition the participants. 

 Recap of previous day’s activities. Host Team provides brief review of previous day’s 
activities to mentally refresh participants and connect to the activities of the day. They are 
encouraged to be innovative in doing this. Facilitator then introduces the next speaker or 
gives specific instructions for the day’s activities.  

Process/Methodology 

 Usual registration protocol 
 Pre-test exercise 
 Opening ceremony 
 Brainstorming exercises 
 Presentation and Plenary 
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Time allocation 

Registration: done at least 15 minutes before the start of opening program 
Pre-test:  30 minutes 
Opening Program and other parts:  1 hour 
Daily preliminaries: 20 minutes 
 

Assessment Methods 
 

 Course evaluation  
 Analysis of pretest result 
 Training completion report 

 
Resource Requirements 

 Registration forms 
 Attendance sheet 
 Pre-test instrument 
 Training kits 
 Copies of opening program 
 Session hall with complete sound system 
 Computer set with DLP 
 Presentation materials 
 Meta cards, pentel pen/markers, Manila paper, cutter 
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Lesson 1:
The Biodiversity 
Partnership Project



11

Description 
 

This lesson intends to discuss the initiative of the DA-
DENR partnership on Biodiversity Conservation and 
efforts to mainstream into Local Agricultural 
Landscapes. The output is a Joint AO. 

 
Learning Objectives 

 
At the end of the lesson, the participants should be 
able to:  
 

1. Discuss the definition and importance of 
biodiversity;  

2. Identify the role of government agencies, 
NGOs and LGUs in the Biodiversity 
Conservation 

3. Explain the role of agriculture in the 
conservation of biodiversity resources within 
and around Protected Areas and Key 
Biodiversity Areas (KBAs)  

 
Content 

 
A. Definition and Significance of Biodiversity 
B. The DA-DENR Partnerships for Biodiversity 

Conservation: Mainstreaming in Local 
Agricultural Landscapes 
1. Rationale and Objectives 
2. Strategic Response 
3. Relevant Project Outcomes: Joint DA-

DENR Administrative Order 
4. Role of the DA, NGO partners and LGUs 
5. Area Coverage for Data Collection 

C. Role of agriculture in the conservation of 
biodiversity within and around Protected 
Areas (PAs) and Key Biodiversity Areas 
(KBAs) 

 
Process/Methodology 

 
Lecture, Group Discussion 

 
Time allocation 

 
30 minutes 

 
Assessment Methods 

 
Question and Answer  
 

1. What are the key words to describe 
biodiversity? 

2. What is the objective of the DA-DENR 
Partnership on Biodiversity Conservation? 

3. Who are the relevant agencies involve? 
4. What is the area coverage for data collection?  
5. What is the role of agriculture in the 

conservation of species and biodiversity 
within and around Pas and KBAs? 
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Resource Requests LCD projector, whiteboard, whiteboard pen  
 
References 

 
Partnerships for Biodiversity Conservation: 
Mainstreaming in Local Agricultural Landscape 
(Biodiversity Partnerships Project) (Project 
Document, Protected Areas and Wildlife Bureau-
Department of Environment and Natural Resources; 
2012)  
 
Memorandum of Agreement between DA and DENR, 
2013  
 
Biological Conservation, Vol. 151, issue 1, July 2012, 
pages 53-59 
 
Frontiers in Ecology and the Environment, Vol. 7, 
Issue 1, February 2009  
 
Biodiversity conservation and agricultural 
sustainability: towards a new paradigm of eco-
agricultural landscape, February 2008, 363 (1491) 
477-494)  
 
Frontiers in Ecology and the Environment, Vol. 4, 
Issue 2, March 2006  

 
Materials 

Presentation Material of the lesson  
Handout/Supplementary Reading/s for the lesson 
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Introduction   
 
As part of the NIPAS Act, the DENR may seek assistance of any government office in the 
implementation of the NIPAS Act. Maintaining and conserving protected areas is important as 
fragmentation of Protected Areas impacts on the loss of ecosystem services (like food, wood and 
other raw materials, plants, animals, pollination crops, prevention of soil erosion, water 
purification, climate regulation, etc.), loss of connectivity between important biodiversity corridors, 
and destruction of habitats of important endangered species. 
 
The threats to preservation and conservation of biodiversity in PAs and KBAs include unsustainable 
agricultural practices, forest sector-related activities such as logging, monoculture, burning, etc., 
mining in biodiversity rich areas and land conversion for human settlements. The threats are 
further rooted on disjointed policies and programs, weak enforcement, limited tenure rights in 
production zones, lack of integration of biodiversity concerns in landscaping planning and 
development.  

The LGUs have a critical role and influence in determining their resource use and conservation to 
increase connectivity of habitats within and outside Protected Areas/Key Biodiversity Areas. 
Relatedly, the significant contribution and opportunities of the agriculture and natural resources 
sector are recognized to address the threats to and loss of biodiversity resources. 
 
The DENR, with assistance from the United Nations Development Program (UNDP), implemented a 
project from 2011-2015 current project “Partnerships for Biodiversity Conservation: 
Mainstreaming in Local Agricultural Landscapes (BPP)”. The project addresses fragmentation by 
making certain activities in the production landscape to conserve species assemblages and 
maintain ecosystem functions by using as basis the evaluation of eight PA and KBA sites. Funded by 
the Global Environment Facility (GEF), with the UNDP as the Implementing Agency and the 
Department of Environment and Natural Resources (DENR) as the Implementing Partner, the 
project aims to demonstrate how Local Government Units (LGUs), with enhanced capacities, and 
working together with local and national partners, can plan and manage economic activities and 
growth in ways that meet landscape-level biodiversity conservation and sustainable use objectives in 
critical bio-geographic regions using as guidance, for example, the proposed Joint AO of DA and DENR 
being formulated under this Project. 
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Definition of Biodiversity  

Biodiversity refers to the variability among living organisms from all sources including 
terrestrial, marine and other aquatic ecosystems and the ecological complexes of which they are 
part (CBD-UN Convention on Biological Diversity).  

Biodiversity refer to as the web of life, provides food, fresh water, wood, fibre, genetic resources, 
medicines, and ornamental and cultural products, and fuel such as firewood, security from natural 
and human-made disasters, and other life supporting and enhancing systems and processes.   

 

A.  Definition and Significance of Biodiversity  
 
Biodiversity refers to the variability among living organisms from all sources including terrestrial, 
marine and other aquatic ecosystems and the ecological complexes of which they are part (CBD-UN 
Convention on Biological Diversity).  

Biodiversity comprises all living things, from the microscopic viruses, big and small creatures, 
plants, animals and people. It includes expansive landscapes embracing a variety of ecosystems 
such as forests, rivers, lakes, farmlands, urban areas, and the coastal and marine areas, that host 
these living things. 

 

Further, biodiversity also concerns the relationships between and among these living creatures and 
their communities. They co-exist in a network of relationships and their conditions and survival 
regulated by cooperation, competition, predation, symbiosis or parasitism. 

This delicately balanced inter-relationship, referred to as the web of life, provides food, fresh 
water, wood, fibre, genetic resources, medicines, and ornamental and cultural products, and fuel 
such as firewood, security from natural and human-made disasters, and other life supporting and 
enhancing systems and processes.  Every member of this community plays an essential role in 
keeping this web in balance. People, as part of the ecosystem, are integral component of 
biodiversity.  

 

B.  Joint DENR-DA Work on Agriculture Biodiversity 
 

1.  Rationale and Objectives 
The first joint initiative of the DENR and DA to ensure biological diversity has its 
beginnings on the Partnerships for Biodiversity Conservation: Mainstreaming in Local 
Agricultural Landscapes otherwise known as the Biodiversity Partnerships Project (BPP), a 
6-year project (September 2010-August 2016) funded by the UNDP-GEF.  
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beginnings on the Partnerships for Biodiversity Conservation: Mainstreaming in Local 
Agricultural Landscapes otherwise known as the Biodiversity Partnerships Project (BPP), a 
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General Objective of the DA-DENR Initiative 

To demonstrate how Local Government Units (LGUs) with enhanced capacities and working 
together with local and national partners can plan and manage economic activities and growth in 
ways that meet the objectives of landscape-level biodiversity conservation and sustainable 
activities in critical biogeographic regions (PAs and KBAs).   

 

 
The output of the project was a joint issuance on the conservation of Protected Areas and in 
the implementation of biodiversity friendly agricultural practices in PAs and KBAs. 
 

 
2.  Strategic Response  

The envisioned long term solutions is to ensure that fragmentation is arrested by making 
certain that activities in the production landscape in the PAs and KBAs conserve species 
assemblages and maintain ecosystem functions. 

The design consideration is mainstreaming biodiversity conservation in the policy-making 
and decision making, planning plan implementation, monitoring and evaluation. This is 
done through partnerships, value adding, integration and replicability. 

Partnerships - Importance was placed on the partnerships already established at the local 
level between local NGOs, LGUs, and field offices of key agencies – DENR and DA in 
conservation initiatives. In this way, the Project is able to harness the resources and 
expertise available from the partners to develop a unified approach to create a significant 
impact. 

Value adding - The catalytic support of the Project necessitates that cost effectiveness be 
achieved through value adding to existing initiatives. Indeed, care was taken to ensure that 
the sites have some baseline level of initiatives to promote sustainable management of the 
landscape. Thus, Project resources are directed at filling important capacity gaps to enable 
both local and national actors to carry out their commitments.  This will ensure that 
activities in the selected sites demonstrate a high degree of success. 

Integration - The project addresses three primary layers of management: national, LGU 
and demonstration site. Each of these layers has been assigned its own outcome. In order 
to ensure effective integration amongst these layers/outcomes, parallel outputs have been 
designed to address common themes. Thus, for example, integration of biodiversity impact 
assessment in policy, planning and program formulation is addressed at national level, LGU 
level and demonstration site level. Work under each theme typically thus combines 
capacity building with site level demonstration. 
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Replicability - The capacity building nature of the Project dictates that the design provides 
adequate attention to prospects of replication. This has led to the decision to demonstrate 
new policies, tools and capacities in selected sites, which can serve as platforms for 
learning and adaptation by other LGUs. Given the scale of potential downstream adaptors 
of the models to be developed under the Project, it is important that sufficient time, 
resources and expertise be provided to ensure the demonstration effect of the project is 
achieved. 

 
 

3.  Relevant Project Outcomes: Joint DA-DENR Administrative Order  
 

The Draft Joint Administrative Order  
 

Introduction  
The DA’s commitments to the Biodiversity Partnerships Project (BPP) is the formulation of a 
policy for the mainstreaming of biodiversity into agriculture landscapes in Protected Areas 
(PAs) and Key Biodiversity Areas (KBAs), mainly the identification of principles, standards 
and technical considerations and support programs such as in-situ/on-farm conservation, a 
certification system for the biodiversity friendly agriculture practices and a provision on the 
promotion of indigenous plants and animal species.    
 
The DA Technical Working Group (TWG) composed of staff from DA concerned agencies 
(BSWM, BPI, BFAR, ATI, BAR, BAI, BAFS, DA Policy Research Service and Planning Service and 
FOS) worked on a joint policy issuance entitled as Mainstreaming Biodiversity Friendly 
Agricultural Practices In and Around Protected Areas and Key Biodiversity Areas and Promoting 
the Same in Wider Agricultural Landscapes, starting with a policy review, and with inputs from 
data collected in project site visits in PAs and KBAs.   
 
Content/Substance  
The proposed JAO focuses on the DA commitments to the BPP, namely: (1) development of a 
national policy for biodiversity friendly agricultural practices within and around protected 
areas (PAs) and key biodiversity areas (KBAs); (2) enhancement of DA capacity to provide 
technical support to LGU MAOs on biodiversity friendly farming techniques; (3) certification 
scheme to include biodiversity friendly agricultural production practices; and (4) national 
program for conservation/use of indigenous crops which includes promotion of the 
conservation & utilization of indigenous crop species and protocols for on farm biodiversity 
conservation in partnerships with LGU and farmers.    

 
Basis of the proposed JAO 
As per review of policies and laws, the DA does not have jurisdiction over PAs and KBAs, even 
as agriculture production in these areas abound.  As per the NIPAS Law, the PAs are under the 
jurisdiction of the DENR. KBAs are also within the supervision of DENR. In order for the DA to 
provide assistance to biodiversity friendly practices in PAs and KBAs, the DA TWG and the 
DENR thru the Biodiversity Management Bureau (BMB) thus agreed to have a joint A.O. 
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General Framework of the JAO 
The JAO seeks to introduce the policies, principles, technical considerations and support 
program to biodiversity friendly agricultural practices in PAs and KBAs.  

 
The JAO introduces in situ conservation and on-farm conservation. The protocols for these, 
however, will be completed pending the result of a separate project of the DA-BAR funded 
by the FAO-ITPGRFA Secretariat. Hence, the protocols will be issued in the future but within 
the umbrella of this JAO. 

 
The standards for the recognition and certification of biodiversity friendly agricultural 
practices and incentives are being worked on by the TWG and will also be issued under the 
umbrella of this JAO. 

 
4.   Role of the DA, NGO partners and LGUs 

Department of Agriculture  

 Develop a national policy for biodiversity friendly agricultural practices within and 
around protected areas (PAs)/key biodiversity areas (KBAs)  

 Enhance the capacity of DA at the national and regional levels to provide technical 
support to LGUs in biodiversity-friendly farming, fishery and livestock techniques 

 Application of standards and certification schemes for biodiversity-friendly 
agricultural practices 

 Develop protocol for in situ on-farm crop conservation in partnerships with LGUs, 
academic/research institutions and farmers 

 Provide technical assistance and support to LGUs in planning and implementing 
biodiversity friendly farming technologies 

National NGOs (Conservation International (CI), Haribon Foundation, Fauna and Flora 
International (FFI), Philippine Biodiversity Conservation Foundation, Inc. (PBCFI), 
Philippine Eagle Foundation (PEF), Lake Mainit Development Alliance (LMDA)  

  Provide co-financing for the Project  
 Implementing Partners of the Project in the sites where they are working on 

 
Provincial, Municpal and City LGUs 
 LGUs will be the central target of capacity building activities in the Project  
 Forge partnerships with local organizations to implement landscape level planning 

and management 
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5.  Area Coverage for Data Collection 
 

 Magapit Protected Landscape, Cagayan Province 
 Quirino Protected Landscape, Quirino Province 
 Mt. Siburan, Province of Mindoro 
 Malampaya Sound, Province of Palawan 
 Central Panay Mountains, Provinces of Antique, Iloilo, Capiz and Aklan, Negros Panay  
 Northern Negros Natural Park, Province of Negros Occidental, Negros Panay  
 Mt. Hamiguitan, Davao Oriental Province, Mindanao 
 Lake Mainit, Provinces of Agusan del Norte and Surigao del Norte, Mindanao 

 
C. Role of Agriculture in the Conservation of Species and Biodiversity within and around 

PAs and KBAs 
 

Agriculture sector plays an important role in the conservation and preservation of the 
ecosystem services. Agricultural expansion in the PAs and KBAs can be one of the major causes 
of forest fragmentation and biodiversity loss. 

Studies have shown that inappropriate agricultural management can lead to environmental 
degradation (Biological Conservation, Vol. 151, issue 1, July 2012, pages 53-59). Further, there 
are situations where development resulting in higher commodity production values result to 
lower levels of biodiversity conservation and ecosystem services (Frontiers in Ecology and the 
Environment, Vol. 7, Issue 1, February 2009).  

Some agricultural practices pose threats to biodiversity conservation, such as, introduced 
agricultural crops, livestock, trees and fishes becoming invasive species and displacing native 
species. Farmers generally seeking to eliminate wild species from their lands in order to reduce 
the negative effects of pests, predators and weeds, etc. (Biodiversity conservation and 
agricultural sustainability: towards a new paradigm of ecoagricultural landscape, February 
2008, 363 (1491) 477-494). 

The high simplified, high external-input production systems can seriously damage the large 
reservoirs of natural habitat but an eco-agricultural approach could significantly reduce the 
damage (Frontiers in Ecology and the Environment, Vol. 4, Issue 2, March 2006). 

The agriculture sector, therefore, should engage itself in promoting good agricultural practices 
by “utilizing environment friendly farming methods” (Biodiversity-friendly Agricultural 
Practices: Concept, Principle and Framework for Assessment, DA TWG-BPP, September 2013). 
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Lesson 2:
Policies on 
Agriculture and
Fisheries Relevant
to Biodiversity
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Description This lesson intends to discuss the different policies on 
Agriculture and Fisheries that are relevant to 
Biodiversity 

 
Learning Objectives 

At the end of the lesson, the participants should be 
able to : 

1. Discuss the various policies in Biodiversity 
2. Discuss AFE Statuses that are relevant to 

Biodiversity                                                                                                                                                                                                                                                                                                                                                                                                                                                        
 

 
Content 

A. Background  
B. Policies on Biodiversity  

1. Statuses that comply with the 
convention on Biological Diversity 

2. Laws that Comply with the Treaty on 
Plant Genetic Resources for food and 
Agriculture 

C. Agriculture and Fisheries Statuses relevant 
to Biodiversity  
1. Agriculture and Fisheries 

Modernization Act 
2. Fisheries Code of 1998 
3. Other Relevant Statuses/Laws 

D. Rationale 
 
Process/Methodology 

 
Lecture, Group Discussion 

 
Time allocation 

 
30 minutes 

 
Assessment Methods 

Question and Answer  
 

1. Does the DA have a legal basis for 
mainstreaming or promoting agricultural 
biodiversity? 

2. Does the DA need a policy to promote 
agricultural biodiversity? 

3. Should the DA promote or mainstream 
agricultural biodiversity? 

4. What are the possible elements of a policy on 
agricultural biodiversity? 

5. Who are the DA units involved in the 
promotion and mainstreaming of agricultural 
biodiversity? 

 
Resource Requests 

 
LCD projector, whiteboard, whiteboard pen  

 
References 

 
Convention on Biological Diversity text, website 
International Treaty  on Plant Genetic Resources for 
Food and Agriculture text, website, reports of the 
Board Meetings 
Relevant statutes (NIPAS law, Conservation and 
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Protection Act, AFMA)  
Policy review of agriculture Laws relevant to  
 Biodiversity (c/o PRS-DA)Issue 2, March 2006  

 
Materials 

Presentation Material of the lesson 
Handout/Supplementary Reading/s for the lesson 
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A. Background 

The mandate of the Department of Agriculture is to put into place, relevant policies, public 
investments and support services that promote the development of the agriculture sector.  To 
boost production, the DA provides assistance to its clientele through its Banner programs and 
other initiatives such as credit, geo-tagging of infrastructure and farm mechanization.  

The diversity of genetic resources for food and agriculture is important as diversity provides 
the source of genetic materials that is used in the development of new plant varieties and 
animal breeds. To pursue agriculture development, the DA actively engages in activities 
relevant to the provision of vital inputs such as the establishment of community gene banks 
and the improvement of animal breeds.  

The conservation of the country’s genetic resources and biological diversity and endangered 
habitats is a responsibility of the Department of Environment and Natural Resources. The 
DENR as the focal point for implementing our country’s commitment to the Convention on 
Biological Diversity coordinates its work on biodiversity through the Subcommittee on 
Biological Diversity, which composition includes several government agencies such as the DA. 
The DENR also implements the National Biodiversity Strategy and Action Plan. However, the 
mandates of the agencies determine the scope of their work coverage on biodiversity. Hence, 
the DENR is focused on forests genetic resources, wildlife and critical habitats. Biological 
diversity of genetic resources for food and agriculture remains the responsibility of the 
Department of Agriculture. 

The Food and Agriculture Organization of which the Philippines is member has been working 
on biological diversity of genetic resources for food and agriculture. It established the 
Commission on Genetic Resources which meets annually. The FAO has issued relevant 
instruments such as the International Treaty of Plant Genetic Resources for Food and 
Agriculture.  

B. Policies on Biodiversity 
 

1.   Statutes that Comply with the Convention on Biological Diversity 

The Philippines ratified the Convention on Biological Diversity in 1992. To implement its 
commitments, the Philippines translated CBD provisions into statutes and other laws 
starting with (a) RA 7586, “An Act Providing For the Establishment and Management of 
the Network of Integrated Protected Areas System, Defining Its Scope and Coverage and 
For Other Purposes; (b) specific statutes establishing selected protected areas, and (c) 
the “Wildlife Conservation and Protection Act of 2004”. The Philippines is also a Party to 
the “Cartagena Protocol on Biosafety” and the “Nagoya Protocol on Access to Genetic 
Resources and Benefit Sharing Arising From Its Utilization”.  

Under the Biodiversity Partnership Project, the DA and the DENR have formulated a Joint 
Administrative Order entitled “Mainstreaming Biodiversity-Friendly Agriculture 
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1.   Statutes that Comply with the Convention on Biological Diversity 

The Philippines ratified the Convention on Biological Diversity in 1992. To implement its 
commitments, the Philippines translated CBD provisions into statutes and other laws 
starting with (a) RA 7586, “An Act Providing For the Establishment and Management of 
the Network of Integrated Protected Areas System, Defining Its Scope and Coverage and 
For Other Purposes; (b) specific statutes establishing selected protected areas, and (c) 
the “Wildlife Conservation and Protection Act of 2004”. The Philippines is also a Party to 
the “Cartagena Protocol on Biosafety” and the “Nagoya Protocol on Access to Genetic 
Resources and Benefit Sharing Arising From Its Utilization”.  

Under the Biodiversity Partnership Project, the DA and the DENR have formulated a Joint 
Administrative Order entitled “Mainstreaming Biodiversity-Friendly Agriculture 

Practices into Protected Areas and Key Biodiversity Areas and in Wider Agriculture 
Landscapes.”  

 

2. Laws that Comply with the International Treaty on Plant Genetic Resources For 
Food and Agriculture  

The Philippines acceded to the International Treaty on Plant Genetic Resources For Food 
and Agriculture in 2006. In 2009, the Department of Agriculture embarked on the 
formulation of a domestic framework for the Treaty entitled, “Providing For the 
Collection, Characterization, Conservation, Protection and Sustainable Use of Plant 
genetic Resources for Food and Agriculture, and Providing Funds Therefor”.    

The ITPGRFA is consistent with the CBD. The Proposed E.O. may be the first expression 
of the DA policy on agrobiodiversity and covers ex-situ and in-situ conservation and a 
multilateral system for access and benefit sharing. 

 

C. Agriculture and Fisheries Statutes relevant to Biodiversity 
 

1. Agriculture and Fisheries Modernization Act 

The basic agriculture and fisheries law, the AFMA, incorporates the principle of 
sustainable development which is to ensure “the preservation of agriculture and fishery 
resources   where agriculture and fishery activities are carried out.” The principle of 
sustainable development may be recognized as sustainable use of the components of 
biological diversity, an important element of biological diversity. However, biological 
diversity not only encompasses sustainable use but conservation of biological resources 
and the fair and equitable sharing of benefits arising from its use.  

2. Fisheries Code of 1998 

The Fisheries Code aims to achieve food security as the overriding consideration in the 
utilization, management, development, conservation and protection of fishery resources.  
It aims to ensure the rational and sustainable development, management and 
conservation of fishery and aquatic resources in Philippine waters, with the primordial 
objective of maintaining a sound ecological balance protecting and enhancing the quality 
of the environment.  

3. Other Relevant Statutes/Laws  

There are other various initiatives in place consistent with objectives of the CBD such as 
the enactment of the Organic Agriculture Act in 2010, the Food Safety Act of 2013 which 
aims to put into place a certification system for good agriculture practices. 
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The DA and its units/agencies need to actively evaluate or revisit its policies to see 
linkages to agro-biodiversity. 

 

D. Rationale 

The purpose of this training is for the Department operating units to become aware of the 
importance and be familiar with the concept of agriculture biodiversity and make a determination 
of how existing policies and practices can be enhanced to protect agriculture biodiversity. Even in 
the absence of an expressed policy on agricultural biodiversity, consciousness of the need to 
conserve agriculture and fisheries biodiversity is slowly being recognized amidst validated reports 
that biological resources have dwindled, if not had become extinct.  

In the absence of a direct mainstream DA policy, the DA operating units still must also become 
conscious of the need to correct/modify existing agriculture practices to enable protection of 
agriculture biodiversity, not only within the Department but also in inter-linkages with the DENR 
and the LGUs. 

The BPP project has provided the DA to look into the case of a policy on agriculture biodiversity 
side by side with its mandate. The activities of the BPP project  and its outcomes can provide an 
opportunity/or be utilized as a challenge  to formulate  a policy  if needed, revise or reformulate 
existing policies or tailor fit  existing DA banner programs to address  the loss of biological 
resources and/or biological diversity.. 

Notably, the BPP has also introduced the Sectoral Environmental Assessment (SEA) envisioned to 
be part of the mandate of DA and DENR.  

Hence, this training is a venue for information on policies relevant to agriculture biodiversity but 
likewise presents an opportunity to gain insights into a draft DA policy mainstreaming agricultural 
biodiversity.  
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Lesson 3.1:
Basic Ecological
Concepts and  
Terrestrial 
Ecosystems
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Description The purpose of this lesson is to enhance the 
participants’ knowledge in ecology and its concepts 

Learning Objectives At the end of the lesson, the participants should be able 
to:  

1. Define and explain basic ecological concepts 
2. Identify and explain land-based ecosystem 

where biodiversity-friendly practices can be 
adopted 

 
Content 

A. Introduction to Ecology and Ecosystems 
1. Definition of Ecology 
2. Principles of Ecology 
3. Scope of Ecology 

B. Concepts of Biodiversity and Threats to 
Biodiversity 

C. Terrestrial Ecosystem 
Progress/Methodology Lecture, Group Discussion 
Time allocation 45 minutes 
Assessment Methods Question and Answer: 

1. What are the key words to define ecology? 
2. What are the principles and scope of ecology? 
3. Identify the types of land-based ecosystems? 
4. Explain the threats to Biodiversity? 

Resource Requests LCD projector, whiteboard, whiteboard pen  
References  
Materials Presentation Material of the lesson 

Handout/Supplementary Reading/s for the lesson 
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Introduction 

Ecology is the study of relationships between and among biotic or the living components (such as 
plants, animal and microorganisms) and the abiotic or the non-living and physical components 
(such as sunlight, water and soil) of the environment. 

The scope of Ecology includes organism, species, population, community, habitat, niche and 
biosphere. The ECOSYSTEM is the basic unit of interest in the study of ecology. This is where the 
interaction between the living components and the non-living components of the environment 
takes place. Ecosystems are made up of two components, the BIOTIC component composed of living 
organisms found within the environment and the ABIOTIC, which includes the physical and non-
living parts of the environment.  

Living organisms relate to each other in terms of feeding relations where energy is transferred each 
time an organism feed on or is eaten by another. Thus, living organisms maybe classified according 
to their role in the whole cycle of feeding relationships within the ecosystem. Ecosystems perform 
and regulate the process of material and energy exchanges that are necessary to sustain life on 
earth. These are called ECOSYSTEM FUNCTIONS. These processes also illustrate how living 
organisms relate to each other and their physical environment. 

There are existing principles of ecology as nature has its own laws. These laws ensure nature 
stability and sustainability allowing it to survive for the past million years. Humans, being part of 
nature, must learn to observe and respect these laws. Ecosystems and living organism that evolved 
with them are all part of biodiversity. 

 

A. Introduction to Ecology and Ecosystems 
 

1. Definition of Ecology 

 

 

 

 

 

 

The term oekologie (ecology) was coined in 1866 by the German biologist, Ernst 
Haeckel from the Greek oikos meaning "house" or "dwelling", and logos meaning "science" 
or "study". Thus, ecology is the "study of the household of nature". Haeckel intended it to 

FACILITATOR’S GUIDE: Brainstorming (5 minutes) 

Ask each participant to write or draw their understanding of ecology. 

Ask the participants to paste their inputs in a manila paper posted on the wall. Process 
the outputs by grouping those that are similar. Summarize the outputs and relate to the 
succeeding lecture. 
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encompass the study of an animal in relation to both the physical environment and other 
plants and animals with which it interacted. 
 
A contemporary definition of ecology is: The scientific study of the distribution and 
abundance of organisms and the interactions that determine distribution and 
abundance[. 
 
This definition encompasses not only the plants and animals that Haeckel recognized but 
microscopic organisms such as Bacteria, Archaea and protozoa, as well. The interactions 
that determine an organism's distribution and abundance are processes that include energy 
flow, growth, reproduction, predation, competition and many others.  
The scientific study of interactions among organisms and their environment, such as the 
interactions organisms have with each other and with their abiotic (non-living things) 
environment. 

 
2. Principles of Ecology 

There are six principles that are at play in every ecosystem in the world, says Peter Donaldson, 
educator. What’s an ecosystem? A system formed by the interaction of a community of 
organisms and their environment. Ecosystems are nested at many scales from a small pond to 
the entire planet. The human species, just like any other species, is entirely interdependent 
with the ecosystems in which we live. The difference is, we know it. 

a. Speciation  
Living organisms develop in populations of unique individuals that are capable of 
reproducing viable offspring. 
 

b. Diversity  
Individual species have evolved unique differences from one another. This is nature’s 
way of developing and testing new and more successful forms of life. Without 
diversity in an ecosystem there is less opportunity for invention, less flexibility to 
adapt to changes in the environment. Diversity strengthens the entire system. 
 

c. Habitat  
Individual species have adapted to the conditions of unique niches, territories, 
watersheds, and climates. A habitat is shaped by soil, water and air, and by the living 
organisms themselves. An ecosystem is host to a great diversity of species uniquely 
adapted to overlapping and interdependent habitats. 
 

d. Adaptation  
Individual species change or adapt physical features and behaviors to better survive 
changing conditions in their habitat. Features and behaviors that are successful allow 
a particular organism to survive and reproduce. Features and behaviors that are not 
successful means that the organism will not live to reproduce and so will not pass on 
its genetic information, a failed experiment. Just as changes in habitat force 



29

encompass the study of an animal in relation to both the physical environment and other 
plants and animals with which it interacted. 
 
A contemporary definition of ecology is: The scientific study of the distribution and 
abundance of organisms and the interactions that determine distribution and 
abundance[. 
 
This definition encompasses not only the plants and animals that Haeckel recognized but 
microscopic organisms such as Bacteria, Archaea and protozoa, as well. The interactions 
that determine an organism's distribution and abundance are processes that include energy 
flow, growth, reproduction, predation, competition and many others.  
The scientific study of interactions among organisms and their environment, such as the 
interactions organisms have with each other and with their abiotic (non-living things) 
environment. 

 
2. Principles of Ecology 

There are six principles that are at play in every ecosystem in the world, says Peter Donaldson, 
educator. What’s an ecosystem? A system formed by the interaction of a community of 
organisms and their environment. Ecosystems are nested at many scales from a small pond to 
the entire planet. The human species, just like any other species, is entirely interdependent 
with the ecosystems in which we live. The difference is, we know it. 

a. Speciation  
Living organisms develop in populations of unique individuals that are capable of 
reproducing viable offspring. 
 

b. Diversity  
Individual species have evolved unique differences from one another. This is nature’s 
way of developing and testing new and more successful forms of life. Without 
diversity in an ecosystem there is less opportunity for invention, less flexibility to 
adapt to changes in the environment. Diversity strengthens the entire system. 
 

c. Habitat  
Individual species have adapted to the conditions of unique niches, territories, 
watersheds, and climates. A habitat is shaped by soil, water and air, and by the living 
organisms themselves. An ecosystem is host to a great diversity of species uniquely 
adapted to overlapping and interdependent habitats. 
 

d. Adaptation  
Individual species change or adapt physical features and behaviors to better survive 
changing conditions in their habitat. Features and behaviors that are successful allow 
a particular organism to survive and reproduce. Features and behaviors that are not 
successful means that the organism will not live to reproduce and so will not pass on 
its genetic information, a failed experiment. Just as changes in habitat force 

adaptations in individual species, these same adaptations in species will create new 
changes in habitat, so little by little the whole system is evolving interdependently. 
 
 
 

e. Interdependence  
All of life is a web of interactions and evolving adaptations between species and their 
habitats. It is a beautiful and complex choreography of self-organizing relationships. 
No species, including humans, can survive separate from this web. 
 

f. Evolution  
The interdependent adaptation between species and habitat create biological change 
over time. New forms of life are always emerging, converging and diverging, pursuing 
the greatest health and flexibility for the entire system. What is so magnificent about 
the human species is that our special adaptations allow us to consciously observe the 
very process we are embedded in. It’s as if the entire universe has conspired to create 
such a being just to look back up on itself. And perhaps forward as well. 

 
3. Scope of ecology 

Ecology covers the following: 

a. Organism  
Any contiguous living system (such as animal, fungus, micro-organism, or plant). In at 
least some form, all types of organisms are capable of responding to stimuli, 
reproduction, growth and development, and maintenance of homeostasis (is the 
property of a system in which variables are regulated so that internal conditions 
remain stable and relatively constant) as a stable whole. 
 

b. Species 
A species is often described as the largest group of organisms capable of interbreeding 
and producing fertile offspring. 
 

c. Community 
A community or biocoenosis is an assemblage or associations of populations of two 
or more different species occupying the same geographical area and in a particular 
time. 
 

d. Population 
A group of organism that are the same species living together in a certain area. 
 

e. Habitat 
An ecological or environmental area that is inhabited by a particular species of animal, 
plant, or other type of organism. It is the natural environment in which an organism 
lives, or the physical environment that surrounds a species population."Habitat" 
means the place or type of site where an organism or population naturally occurs. 
 

f. Niche  
A term describing the relational position of a species or population in an ecosystem. 
More formally, the niche includes how a population responds to the abundance of its 
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resources and enemies (e. g., by growing when resources are abundant, and 
predators, parasites and pathogens are scarce) and how it affects those same factors 
(e. g., by reducing the abundance of resources through consumption and contributing 
to the population growth of enemies by falling prey to them). 

 

 

 

 

 

 

B. Concepts of Biodiversity and Threats to Biodiversity 

1. Definitions 

a. Biodiversity 
An accepted shortening of the phrase ‘biological diversity’. The biological variation 
found in a defined spatial area: can refer to variation at the level of genome, phenotype, 
species, community or ecosystem. Most commonly used to describe species richness or 
diversity, but this common usage should not restrict its correct wider definition. 
 

b. Climate Change 
Long-term changes in the climatic variables experienced in a defined spatial area 
(which could vary from local weather to global climate). Recent usage refers to recent 
and future climate change, which is expected to impose stresses on human standard of 
living and on the integrity of natural systems. 
 

c. Community 
All species in a defined spatial area or ecosystem, which interact via trophic, 
competitive, commensal, amensal or mutualistic interactions. Members of a community 
may interact directly, or indirectly (e.g. apparent competition) if they share interaction 
links to other species in the community. There is some debate regarding the true scale 
at which a ‘community’ can be defined as an independent unit of organisation, with no 
interaction links outside its boundaries. A common obfuscation is to define a ‘sub-
community’ (an arbitrarily chosen set of species that are part of a wider community) as 
a ‘community’ associated with a key species (e.g. the herbivore ‘community’ associated 
with a certain plant species). 
 

d. Competition 
The process via which multiple organisms gain a greater or lesser share of a limited 
resource. During exploitation competition, strategies concentrate on the gathering of 
the resource. During interference competition, organisms engage in strategies that 
protect their share of the resource for future use, or prevent competitors from 
exploiting that resource. 
 

FACILITATOR’S GUIDE: 10-minute Exercise 

Ask the participants to group themselves into 3-5 persons. Ask them to illustrate their 
understanding about the scope of ecological concepts. 

Ask the participants to paste their inputs in a manila paper posted on the wall. Process 
the outputs by grouping those that are similar. Summarize the outputs and relate to the 
succeeding lecture. 
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The process via which multiple organisms gain a greater or lesser share of a limited 
resource. During exploitation competition, strategies concentrate on the gathering of 
the resource. During interference competition, organisms engage in strategies that 
protect their share of the resource for future use, or prevent competitors from 
exploiting that resource. 
 

FACILITATOR’S GUIDE: 10-minute Exercise 

Ask the participants to group themselves into 3-5 persons. Ask them to illustrate their 
understanding about the scope of ecological concepts. 
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succeeding lecture. 

e. Ecological niche 
The sum total of all the resources used by, and the biotic and abiotic conditions 
suffered by, a species. Each resource (e.g. food, shelter) and condition (e.g. 
temperature, exposure) forms an axis of a multi-dimensional ‘hypervolume’ that 
describes the ecological requirements and constraints that allow a species to maintain 
long-term average population growth. An important distinction exists between a 
species’ fundamental niche (where it could persist) and its realised niche (where it 
does persist). 
 

f. Ecology 
The scientific study of the distribution, abundance and dynamics of organisms, their 
interactions with other organisms and with their physical environment. 
 

g. Ecosystem 
All organisms and the abiotic environment found in a defined spatial area. For an 
ecosystem to be a useful unit of biological organisation, it is generally assumed to be 
the collective description of a community and its physical environment. 
 

h. Ecosystem Services 
Ecosystems have measurable emergent properties, such as productivity, diversity, 
stability. A subset of these properties can be considered ‘useful’ in some way to human 
standard of living. This subset has been terms ‘ecosystem services’. The phrase is 
commonly used to help quantify the economic benefits of conserving biodiversity. 
 

i. Evolution 
Change in the relative frequencies of heritable genetic information across generations 
of organisms. This change can be driven by the deterministic process of natural 
selection, which acts on genetic variation caused by stochastic mutation processes. Or, 
evolutionary change can occur via stochastic genetic drift in small populations: drift 
favours some alleles numerically even though they offer no fitness advantage to their 
carriers. There exists an important distinction between microevolution, which is 
change in heritable characteristics within species over short evolutionary timescales, 
and macroevolution, which is the larger-scale formation of new species during 
adaptive radiations. 
 

j. Global Warming 
A significant, long-term increase in mean global temperatures (air or ocean) during the 
20th century, and projected to continue into the future. Commonly used synonymously 
with climate change, but actually only a subset of the climatic parameters that are 
predicted to change. It should also be noted that an increase in global mean 
temperature does not mean that any specific part of the globe can expect to be warmer 
in the future. 
 

k. Invasive Species 
As a broad definition, any species that has recently expanded its realised niche to 
colonise a new biogeographical area. Can be used synonymously with ‘non-native’. The 
negative connotations of the word ‘invasive’ makes ‘invasive species’ commonly 
synonymous with ‘exotic pest’ or ‘exotic weed’, i.e. a species from ‘elsewhere’ that 
causes harm to human economy or standard of living. In conservation biology, also 
commonly defined as a non-native species that harms native biodiversity. Note that 
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only a fraction of non-native species that colonise a new area become established, and 
that only a fraction of these established invaders cause harm to humans or to 
biodiversity. An important challenge is to predict invasiveness and therefore prevent 
introduction of harmful invasive organisms. 
 
 

l. Restoration Ecology 
The deliberate management of communities and/or ecosystems, in an attempt to 
regenerate or recreate historical levels of native biodiversity. 
 

m. Species Interaction 
Species can interact with each other in various ways: 
 

i. Amensal 
An interaction in which one organism suffers a reduction in resources, or 
an increase in costs imposed by conditions, due to the presence of another 
organism. The latter species gains no benefit or cost from its interaction 
with the harmed organism. It is this lack of benefit or cost to one interactor 
that distinguishes amensalism from competition, predation or parasitism. 

 
ii. Commensalism 

An interaction in which one organism gains resources (or shelter from 
conditions) from the presence of the other species. The latter species gains 
no benefit or cost from its interaction with the commensal. 

 
iii. Mutualism 

A biotic interaction in which two organisms gain an increase in resources, 
or a reduction in stressful conditions, from the presence of the other 
organism. Some mutualisms are obligate, such that neither species can 
exist without the other, while many are facultative, such that the 
mutualists can still persist (but with less numerical success) in each 
other’s absence. 

 
iv. Parasitism 

A trophic interaction in which individuals of one species (the parasite) 
feeds upon the tissues of living individuals of another species (the host). 
Strictly, parasite-host interactions should not cause death of the host 
individual. If death occurs (for example in deadly diseases), the parasite 
produces multiple generations of offspring per host individual (hence 
death of the host cannot be attributed directly to the actions of any single 
parasite individual). 

 
v. Predation 

A trophic interaction in which individuals of one species (the predator) 
kills and eats individuals of another species (the prey). 
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The term habitat refers to the kind of place where an organism normally lives. It includes 
the arrangement of food, water, shelter and space that is suitable to meet an organism's 
needs. You can think of this as the "address" where an organism lives. In contrast, a niche is 
the "occupation" of an organism. It defines the role of an organism in an ecosystem, such as 
a "fish-eating wader" for a heron, or a "plant-juice-sipping summer buzzer" for a cicada. An 
organism's niche may change during different life stages. For example, a tadpole typically 
lives in the water and eats plant material, while the adult frog may catch insects from the 
shore. 

The source of energy for all life on Earth is the sun. Green plants (and some bacteria) are the 
only organisms that can directly capture the sun's energy and change it into a form that 
other organisms can use. Through the process of photosynthesis, plants use sunlight to 
change carbon dioxide and water into sugar and oxygen. The oxygen is given off into the air, 
where it is available to other organisms including humans. Simple sugar molecules make 
energy available to plants and, by forming the basic units of complex carbohydrates, 
contribute to plant structure. Other organisms then eat the plants, or eat organisms that eat 
plants, and in doing so indirectly gain the benefit of the sun's energy to run their bodies. The 
flow of sunlight energy is therefore passed from producers (green plants) to primary 
consumers (animals that eat plants, such as leafhoppers) to secondary consumers (animals 
that eat other animals, such as birds); this sequence is known as a food chain. As energy is 
passed along the food chain, much is used up at each level as it works to run each organism. 
This energy is given off as heat and results in less energy being available at each stage along 
the food chain. It takes a lot of grass to support one rabbit, and many rabbits to support one 
hawk. As a consequence, there are many, many green plants on the Earth, fewer animals 
that eat plants, and even fewer animals that eat animals; this is known as the energy 
pyramid. In the bosque, the cottonwoods and other plants trap the sunlight energy and 
provide it in a form usable by the entire collection of other organisms found there. They 
provide the foundation for life along the river. 

Although sunlight energy is used up as it is passed along the food chain, fortunately there is 
an abundant supply of this energy. In contrast, the materials from which all living things are 
made are limited in supply and must be used over and over. The primary building blocks of 
all living things include only six materials: carbon, hydrogen, oxygen, nitrogen, phosphorus, 
and sulfur. When an organism dies and decomposes, these materials are returned to the 
system and are used again. The carbon that was once part of a dinosaur's tail may now be in 
the tomato that you eat for dinner! If these compounds are removed from the cycle in some 
way, they may become limited in supply. For example, if a tree dies but the wood does not 
readily decompose, carbon and the nutrients are trapped in the wood and are not available 
to other organisms. This appears to be happening in the bosque. Without the annual 
flooding that once inundated the forest, wetting the fallen wood and increasing the rate of 
decomposition, undecomposed wood is now building up and trapping nutrients. This affects 
the health of the entire ecosystem. 

One very important cycle is the water cycle. Rain that falls on a hillside percolates down into 
the ground water, or may flow aboveground into a lake or the ocean. Water in the lake or 
ocean then evaporates, and drops join together into clouds, to eventually fall again as rain. 
Our use of water greatly affects the water cycle. In New Mexico we remove water from the 
underground aquifer (water present in the bedrock below ground) much faster than it is 
replenished. Much of this water evaporates directly into the atmosphere while we use it, 
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and may then fall again somewhere else on the planet, thus reducing the amount of water 
available locally. 

We also impact the cycling of materials by introducing poisons. As materials are cycled over 
and over, toxins build up. Concentrations of toxins increase along food chains, since a 
predator eats many prey with the toxin, a process known as biomagnification. These 
increasing concentrations of toxins often have devastating effects. Some well-known 
examples include top-predator species such as bald eagles and peregrine falcons that nearly 
became extinct due to the effects of DDT or other chemicals. Awareness of these problems 
may go a long way towards helping to keep our cycles clean. 

Through the flow of energy and the cycling of materials, all living things are interrelated. A 
mouse not only gets energy from the seed that it eats, but also gets materials that will help 
to build more mouse tissue. The mouse breathes out carbon dioxide which is taken in by 
plants, which in turn give off oxygen used by the mouse. The mouse also depends on plants 
for finding shelter, and it provides food for a snake or owl. The components of the bosque 
are interrelated with connections extending to the surrounding uplands as well. Some 
connections are obvious, such as birds that fly between the bosque and uplands at different 
times of day or during different seasons, moving materials from one place to another. 
Others are more subtle, such as water flowing underground. But these connections make 
our actions even more important. Pesticides applied to our fields may add toxic materials to 
the river, affecting not only the water itself but also all the organisms that depend on the 
water. 

Change is an integral part of the natural world. Changes may occur over geologic time, such 
as the transition of the Rio Grande from a series of lakes to the river that we know today, or 
they may occur over much shorter time periods, such as the transition of a seed to a tree 
and finally to a fallen log. Change was once an integral part of the natural Rio Grande 
riparian ecosystem, as the river wandered across the floodplain leaving behind its ever-
changing mosaic of vegetation. However, human-induced changes have much different 
effects on the ecosystem. The rate at which we are causing changes on Earth is much greater 
than has been known previously, and we do not yet know the ecological consequences of 
most of our actions. By understanding the ecological systems in which we live, and how we 
interact with them, we can begin to lessen our impact on Earth. 

 
Types ecosystems 
 
Ecosystem" means a dynamic complex of plant, animal and micro-organism communities 
and their non-living environment interacting as a functional unit. 
In simple terms, an ecosystem is comprised of plants and animals and the environment in 
which they co-exist. The world's ecosystems can be divided into two basic categories of 
ecosystems:  Aquatic (water) and Terrestrial (land).  
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Types ecosystems 
 
Ecosystem" means a dynamic complex of plant, animal and micro-organism communities 
and their non-living environment interacting as a functional unit. 
In simple terms, an ecosystem is comprised of plants and animals and the environment in 
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Terrestrial Ecosystems 
 
Terrestrial ecosystems are land based ecosystems and can be found anywhere other than 
heavily saturated locations. Terrestrial Ecosystems can be sub-categorized into many more 
specific classifications, such as: 
 

a. The Forest Ecosystems 
Forest ecosystems are densely populated with a plethora of plants in a confined 
spaced.   This ecosystem is in a delicate balance, and even a minor change to this balance 
can cause major problems to the plants and animals that call it home.  The Forest 
ecosystems can be further broken down into more specific ecosystems, such as:  Tropical 
Evergreen Forest, Tropical Deciduous Forest, Temperate Evergreen Forest, Temperate 
Deciduous Forest, and Taiga.  

 
b. The Desert Ecosystem 

Desert ecosystems can be found in regions with less than 25 inches of rainfall per year. They 
are characterized by extremely elevated temperatures, little access to water, and strong 
sunlight.  There is little vegetation, and the plants that do live there tend to have stems and 
leaves which tend to conserve water, such as succulents. The animal which call this 
ecosystem home have adapted to the extreme conditions. 

 
c. The Grassland Ecosystem 

Grasslands can be found in temperate and tropical regions.  They often have an abundance 
of grasses but fewer trees and shrubs. The grasslands tend to be inhabited by a variety of 
grazing animals, insectivores and herbivores in habit the grasslands. Savannas and Prairies 
are the two most common kinds of grasslands ecosystems. 

 
d. The Mountain Ecosystem 

Mountain ecosystems are less densely populated and are inhabited by a diverse community 
of plants and animals. At higher elevations, the conditions can be more harsh thereby 
limiting the vegetation to treeless alpine varieties. The animals comprise this ecosystem 
tend to have thick fur coats to protect them from the cold. The lower, more moderate, 
elevations are often comprised of coniferous forests. 

 
e. The Urban Ecosystem 

Even urban environments comprise their own subcategory of ecosystem.  The plants and 
animals that inhabit a city or other urban area make up its own unique environment and 
differentiate it from other ecosystems.  

 
f. The Island Ecosystem  

An Ecological island is not necessarily an island surrounded by water, but is an area of 
land, isolated by natural or artificial means from the surrounding land, where a natural 
micro-habitat exists amidst a larger differing ecosystem. 

Also, in artificial ecological islands (also known as mainland islands): 
 All non-native species (at least predator species) have been eradicated, 
 Native species are reintroduced and nurtured, and 
 The natural or artificial border is maintained to prevent reintroduction of non-

native species. 
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The ultimate goal is to recreate an ecological microcosm of the country as a whole as it was 
before human arrival. There is usually provision for controlled public access, and scientific 
study and research. 

The definition does not include land within a fence erected to: 

  Protect farm animals from wild predators 
  Protect a specific species from specific predators 
  Exclude farm animals only 
  Exclude native animals 

g. The Marginal Ecosystems  
  

h.  The Agricultural Ecosystem  
An Agroecosystem is the basic unit of study for an agroecologist, and is somewhat 
arbitrarily defined as a spatially and functionally coherent unit of agricultural activity, and 
includes the living and nonliving components involved in that unit as well as their 
interactions.  

An Agroecosystem can be viewed as a subset of a conventional ecosystem. As the name 
implies, at the core of an Agroecosystem lies the human activity of agriculture. However, an 
agroecosystem is not restricted to the immediate site of agricultural activity (e.g. the farm), 
but rather includes the region that is impacted by this activity, usually by changes to the 
complexity of species assemblages and energy flows, as well as to the net nutrient balance.  

Traditionally an agroecosystem, particularly one managed intensively, is characterized as 
having a simpler species composition and simpler energy and nutrient flows than "natural" 
ecosystem. Likewise, agroecosystems are often associated with elevated nutrient input, 
much of which exits the farm leading to eutrophication of connected ecosystems not 
directly engaged in agriculture.  
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Aquatic 
Ecosystems
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Description This lesson enables the participants to understand the 
relationships and interdependencies of the aquatic ecosystems 
and the human component of the environment   
 

Learning Objectives At the end of the lesson, the participants should be able to:  
1. Understand the fundamental components of the aquatic  

ecosystems, the coastal and inland; 
2. Know the basic principles of the coastal and inland   

ecosystems; 
3. Discuss the uses and functions of the coastal and inland 

ecosystems and issues/problems; 
4. Identify implementation strategies that will address the 

different issues. 
 

Contents A. Introduction to the components of the coastal and inland 
waters ecosystems;  

B. Definitions and Basic Principles of the Coastal Ecosystems  
C. Functions and issues of coastal and inland waters 

ecosystems      
D. Management Strategies: Protect/Preserve 

Process/Methodology Lecture, Visual Aids (Short films), mapping 
Time allocation 45 minutes 
Assessment Methods Games and exercises 
Resource 
Requirements 

Laptop, projector, video/films, metacards, pens, manila paper 

References Asian Productivity Organization. Sustainable fishery management 
in Asia. APO Tokyo. 

BFAR. 2003. Philippine fisheries profile, 2003. Bureau of Fisheries 
and Aquatic Resources. 

Burke, L., E. Selig and M. Spalding. 2002. Reefs at risk in Southeast 
Asia. World Resources Institute. 72 p. 

Carada, W.B. Strategic management for sustainable rural 
development. Extracted from PM 252 – Rural 
Administration and Development. IDMG, CPAf, UP Los 
Baños. 

Cicin-Sain, B. 1993. Sustainable development and integrated 
coastal management. J. Ocean and Coastal Management. 21: 
pp. 11-23. 
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FACILITATOR’S GUIDE: Group Activity 

Resource Mapping – Participants will be grouped in 5 to 7.  Each group will be 
asked to draw the coastal resources (ecosystem and human) in a selected 
coastal area.  The group will have to decide the particular coastal area. They 
will be given 15 minutes to draw and 10 minutes to present.  There will a 5-
minute clarification from the other participants.  No other discussion will be 
entertained. 

 

The Aquatic Ecosystems  
 
In the Philippines, major aquatic ecosystems are located at the coastal areas and in inland waters.  
The total area of the Philippine coastal waters is about 266,000 km2.  The total length of coastline is 
about 17,460 km.  The shelf area (water depth < 200 m) is about 184,600 km2 which includes the 
coral reef areas.  The geographic extent of the coastal area may include areas within a landward 
limit of 1 km from the shoreline to include mangrove swamps, brackish-water ponds, nipa swamps, 
estuarine rivers, sandy beaches, and other areas reached by tides, as well as those areas within a 
seaward limit of the 200 meter isobath to include coral reefs, algal flats, sea grass beds and soft-
bottom trawlable areas.  Some of the natural ecosystems that can be found in a coastal area are 
mangrove forests, seagrass beds, algal flats, coral reefs, soft bottom communities, sandy beaches, 
estuaries, watersheds and coastal forests.  Infrastructure such as cultural heritage sites, 
archeological sites, and other man-made structures are also found in the coastal areas.  A coastal 
area contains a number of ecosystems with particular biophysical properties and processes, 
including renewable and non-renewable resources.   
 
These vast aquatic resources are the major source of protein for the Filipinos.   
 

The Coastal Ecosystem 

A.  Introduction to the fundamental components of the coastal ecosystem 
 

 
The Philippine coastal zone/area has the following major ecosystems along its shallow coastlines: 
the coral reefs, seagrass beds and coastal wetlands including mangroves, estuaries and lagoons.  
There are interactions between and among different components of the ecosystems.  This is 
attributed to the interrelationship and interdependencies of such components.  These interactions 
are among mangroves, seagrass and coral reefs through animal migrations, nutrient transport and 
physical interactions. The highly productive ecosystems of coastal areas sustain numerous natural 
resources as well as services, which support a wide range of economic activities. These uses can be 
complementary or contradictory, and can bring optimum benefits to society if they are 
systematized.   The Philippine waters are also rich in mollusks, crustaceans, marine mammal, 
marine turtles and fishes. 
 
Coastal ecosystems are the structures and functional units of the marine environment.   The coastal 
ecosystem is composed of living (biotic) and non-living (abiotic) elements.  The biotic and abiotic 
elements are in constant interactions and influence each other through the processes that occur 
between and among them.  The biotic components are either producers or consumers.  These are 
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A.  Introduction to the fundamental components of the coastal ecosystem 
 

 
The Philippine coastal zone/area has the following major ecosystems along its shallow coastlines: 
the coral reefs, seagrass beds and coastal wetlands including mangroves, estuaries and lagoons.  
There are interactions between and among different components of the ecosystems.  This is 
attributed to the interrelationship and interdependencies of such components.  These interactions 
are among mangroves, seagrass and coral reefs through animal migrations, nutrient transport and 
physical interactions. The highly productive ecosystems of coastal areas sustain numerous natural 
resources as well as services, which support a wide range of economic activities. These uses can be 
complementary or contradictory, and can bring optimum benefits to society if they are 
systematized.   The Philippine waters are also rich in mollusks, crustaceans, marine mammal, 
marine turtles and fishes. 
 
Coastal ecosystems are the structures and functional units of the marine environment.   The coastal 
ecosystem is composed of living (biotic) and non-living (abiotic) elements.  The biotic and abiotic 
elements are in constant interactions and influence each other through the processes that occur 
between and among them.  The biotic components are either producers or consumers.  These are 

the coral reefs, mangrove forests, seagrass beds and coastal vegetation, coastal wetlands, among 
others.  The abiotic components are the physical and chemical factors affecting the coastal 
ecosystems.  These are the sunlight, temperature, water current, tidal flow, nutrients, substrates, 
salinity, dissolved oxygen and precipitation, among others. 
 
Coral reefs are the most productive ecosystems among those at the coastal area. The coral reef is so 
diverse that it is compared to the diversity and richness of tropical rain forest.  Coral reefs are living 
structures comprised of plants and animals.  They include hard and soft corals as well as coralline 
forms of algae.  Inside the corals are polyps.  The reef structure is dependent on algal cells that live 
inside the coral tissues.  These cells are called zooxanthellae.  These  cells process food through 
photosynthesis  wherein the energy  is passed on to the polyps and in turn form the calcium 
carbonate skeleton. 
 
Seagrasses are submerged flowering plants in the marine environment.  They thrive in shallow 
waters.  They possess erect, leafy shoots and creeping stems and develop fruits and produce seeds.  
Like the terrestrial plants, seagrasses need substrate and light.  Their growth is limited by water 
depth where photosynthesis may be limited. 
 
Mangroves are highly productive plants found in tidal mudflats and shallow water of the coastal 
areas.  They are also found along rivers and streams where the water is brackish.  Mangrove species 
have different ecological adaptations.   
 
 

B.  Definitions and Basic Principles of the Coastal Ecosystems 
 
   
The Coastal Zone/Area 
 
The most productive ecosystem components are found in the coastal zone/area.  The Merriam 
Dictionary defines the coastal area as “...that part of the land affected by its proximity to the sea and 
that part of the ocean affected by its proximity to the land."  
 
Awosika et al. (1993) defines it as “...a coastal zone comprises various systems, watersheds and 
coastal seas and socioeconomic systems such as agricultural production systems and urban 
settlements. Each of these systems has distinctive properties; in aggregate they provide the typical 
characteristics of the coastal areas which is the subject of management." 
 
Its geographic extent may include areas within a landward limit of 1 kilometer from the shoreline 
to include mangrove swamps, brackish water ponds, nipa swamps, estuarine rivers, sandy beaches, 
and other areas reached by tides, as well as those areas within a seaward limit of 200 meters 
isobath to include coral reefs, algal flats, seagrass beds and soft-bottom trawlable areas. A coastal 
zone contains a number of ecosystems with particular biophysical properties and processes, 
including renewable and non-renewable resources. 
 
Basic Principles that link the different ecosystems are: 

1. The various components are interconnected, including the human component. 
2. There is an inherent quality and characteristics of each component. 
3. The coastal ecosystem may transcend political boundaries.  
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FACILITATOR’S GUIDE: Group Activity 

The group will write on the metacards the common use/function of the coastal ecosystems 
 

4. The coastal ecosystem is taken as one ecological unit and should be managed as such. 

 
 

C. Functions and Issues of Coastal and Inland Waters Ecosystems      

 
 
    
 
 
 
 
Potential benefits from coastal ecosystems include food, medicine, energy, timber, mariculture, 
agriculture, forestry, mining and mineral processing, capture fisheries, industrial development, 
transportation (navigation, shipping), ports and harbors, settlement/reclamation, tourism and 
recreation, coastline protection, science and education and national security. 

 
Coral reefs produce calcareous gravel, sand, and silt which are transported by waves and currents 
to form shoals, islands and sediment aprons.  Corals provide coastal protection.  They support 
feeding migration of certain species.  Coral also protect seagrass and mangrove from strong waves.  
Benthic algae, fish, mollusks and crustaceans live in coral reefs.  The reefs also provide aesthetic 
value and recreation.  A good income is also derived from ecotourism. 
 
The mangrove ecosystem is a primary producer.  It interacts with associated fauna that live in the 
mangrove forest.  The mangrove forest serves as the nursery ground, spawning area and habitat of 
a number of fishes and invertebrates.   
Mangrove bind, trap and stabilize sediments preventing the abrasion or burial of reefs.  Mangrove 
forest is also a source of food, and fuel.  The fresh water flow into coastal waters is regulated by 
evapotranspiration and dilution of accumulated salts. Thus, salinity changes which may occur 
during prolonged rainy season are buffered. 
 
The seagrass beds are breeding area of some fishes and crustaceans.  The leaves of the seagrasses 
also serve as habitat to some species of algae.  A number of fish species feed on the young leaves of 
seagrasses. 
 
 Despite the richness of coastal and fisheries resources, the coastal and marine resources are beset 
with issues.  Issues are attributed to natural and anthropogenic in origin.   
 
Because the Philippines is an archipelagic country, about 70% of the country’s population is found 
in coastal areas.  The high population density in these areas stresses the resource thereat.   

 
Coral reefs are the most productive marine ecosystem.  However, only 5% of the country’s 
resources are considered excellent.  About 75% of the degradation is from human activities.  These 
activities include dynamite fishing, cyanide fishing, illegal fishing methods and coral collection, 
among others. 

 
Mangrove resources have declined through the years.  This resource is being exploited for charcoal, 
building materials and areas for settlement.  But the most rapid decrease of mangrove forest was 
the expansion of aquaculture in the 70’s.   
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FACILITATOR’S GUIDE: Group Activity 
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 Despite the richness of coastal and fisheries resources, the coastal and marine resources are beset 
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Because the Philippines is an archipelagic country, about 70% of the country’s population is found 
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Coral reefs are the most productive marine ecosystem.  However, only 5% of the country’s 
resources are considered excellent.  About 75% of the degradation is from human activities.  These 
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Mangrove resources have declined through the years.  This resource is being exploited for charcoal, 
building materials and areas for settlement.  But the most rapid decrease of mangrove forest was 
the expansion of aquaculture in the 70’s.   

 
Most fishing ground in the Philippines is overfished.  Overfishing occurs when the quantity of fish 
harvested causes a net reduction of the fish population, thereby limiting production from fish stock 
for the future.   

 
Issues identified that affect the coastal resources are the following: 
 
1.    Bio-physical issues  
 

Tremendous growth in human population can potentially lead to a situation of “too many   
fishers chasing too few fish,” a concept called Malthusian overfishing (Pauly 1988). This type of 
overfishing is evident in the Philippines where a population of 96 M Filipinos in 2014 will 
require 28 kg of fish and fisheries products to maintain the per capita fish consumption rate. 

 
a.   Declining fish production  

 
 Overfishing 
 Overgleaning 
 Illegal fishing methods 
 Degradation of environment 
 Pollution 
 Natural calamities 

  
b.   Sedimentation  

 
 Forest denudation 
 Coastal construction 

 
 c.     Degraded water quality 
 

 d.   Diminished biodiversity 
 

e.  Diminished natural productivity 
 
2.  Socioeconomic issues  
 

a. Poverty/poor quality of life 
 

 Lack of viable livelihood options 
 Lack of basic services and facilities, including health, water and electricity 
 Inequitable access to coastal resources 

 
b. Lack  of awareness and participation/lack of access to information 

 Little or absence of environmental education 
 Inadequate information on the coastal area and its resources 
 Poor participation in resource management 
 Poor appreciation of the importance of coastal resources 

 
c. Resource use conflict 
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 Open access issue 
 Encroachment and poaching 
 Zonation related issues 

 
d. Use of destructive fishing techniques 

 
 Unabated use of explosives and toxic substances in fishing 

 
e.  Demographic and jurisdictional problems 

 
3.  Institutional issues 
 

 Law enforcement is weak 
 Laws and ordinances for management are inconsistent 
 Lack of workers capable and knowledgeable in planning and implementation of laws 

relevant to coastal environment 
 Lack of political will of government in implementing integrated coastal management 

programs 
 Sectoral approach to coastal management 
 Lack of access to resources by LGUs 

 
The Inland Waters Ecosystem 
 
The inland water ecosystem is composed of plants, animals (fishes) and other microorganisms.  
Less than 3% of freshwater on earth is surface fresh water.  In the Philippines, major inland water 
resources are lakes and rivers.   
 
The inland waters ecosystem provides diverse uses to human beings.  Aside from food, it also 
provides other services such as nutrient and recycling, flood management and protect areas against 
natural disasters.  The aquaculture sector also makes use of the inland water resources in the 
development of infrastructures the support food security. 
 
Basic Principles of the Inland Waters Ecosystem 
 

1.  The inland waters ecosystem supports terrestrial and coastal ecosystems. 
2. The ecosystem is linked to forested ecosystem and the aquatic environment and may 

absorb negative impacts from them. 
 
Uses, Functions and Issues 
 
The inland water ecosystem provides goods and services to people.  Aside from material good, the 
ecosystem also undergoes processes that enrich the inland waters that will support food 
production to achieve food security.  The lakes and rivers also provide water for domestic and farm 
use. 
 
However, the inland water ecosystem is the most abused and threatened among the ecosystems.  
Some of the issues are: 
 

1.  Pollution/sedimentation coming from the upland 
2. Over-exploitation of resources 
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The inland water ecosystem provides goods and services to people.  Aside from material good, the 
ecosystem also undergoes processes that enrich the inland waters that will support food 
production to achieve food security.  The lakes and rivers also provide water for domestic and farm 
use. 
 
However, the inland water ecosystem is the most abused and threatened among the ecosystems.  
Some of the issues are: 
 

1.  Pollution/sedimentation coming from the upland 
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3. Introduction of invasive alien species 
4. Loss of habitats  
5. Degradation of habitats 
6. Excessive water withdrawal for various uses 

 
 

D.  Management Strategies: Protect/Preserve 
    
To address the issues and problems of the different components of the coastal ecosystems, there 
are a number of appropriate strategies that can be implemented.  Among them are the following: 
 
 Rehabilitation of  degraded fisheries habitats/ecosystems (stock rebuilding) 
 Increase number and enhance networks of protected areas (fish sanctuaries, MPAs) 
 Enhanced fisheries law enforcement 
 Protection of  biodiversity 
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Lesson 4:
Principles and 
Technical 
Consideration for
BD-Friendly 
Agriculture and
Fisheries Practices
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Description This lesson intends to provide the principles of BD-friendly 
Agriculture and Fishery Practices and the different technical 
considerations for implementing these practices. 

 
Learning Objectives 

 
At the end of the lesson the participants should be able to:  
 

1. Define and understand Biodiversity (BD) and BD-friendly 
agriculture and fishery practices; 

2. Analyze the  principles of BD-friendly agriculture and fishery 
practices; and 

3. Identify and understand the different technical considerations 
for BD-friendly agriculture and fishery practices 

 
Content A. Definition, Significance and Components of Biodiversity (incl. 

Agro-biodiversity) and BD-friendly Agricultural and Fishery 
Practices 

B. Current Threats to Biodiversity 
C. Definition and Principles of Biodiversity-friendly Agricultural 

and Fishery Practices 
D. Technical Considerations for Identifying BD-friendly 

Agricultural Practices 
1. Terrestrial Farm 
2. Aquatic Farm 

 
Process/ Methodology 

 
Lecture, Brainstorming, Group Discussion, Group Exercises, and 
Plenary Presentation 

 
Time allocation 

 
1 and ½ hours 

 
Assessment Methods 

 
 Prior to the lecture, participants will be asked regarding their 

ideas about Biodiversity and BD-friendly agriculture and fishery 
practices (Pre-assessment), 

 From their answers, key words will be obtained from which the 
definition of biodiversity and BD-friendly agriculture and fishery 
practices can be generated or lead them to the right definition 

 Afterwards, the underlying principles and technical 
considerations for BD-friendly agricultural and fishery practices 
will be presented.  

 At the end, selected participants will be requested to identify and  
describe biodiversity-friendly agricultural practices in their area 
based on knowledge gained (Post-assessment) 
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What is Agrobiodiversity? 
http://www.fao.org/docrep/007/y5609e/y5609e01.htm 
European Union Business and Biodiversity. Agriculture Sector and 
Biodiversity Conservation, Best Practice Benchmarking 
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Accessed on June 24, 2013 
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Certification.  
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Materials 

 
LCD projector, Manila papers, writing pens, meta cards 
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FACILITATOR’S GUIDE: Brainstorming 

Ask the participants of their ideas on biodiversity, i.e. after referring back to 
previous  sessions ( Sessions 2 and 3)  
From the inputs of the participants, obtain important key words and cluster them 
through participatory approach to form more appropriate definition which will be 
presented later. 
After coming up with the definition, ask participants about the significance of 
biodiversity. To encourage participation, meta cards will be distributed and 
participants will be required to list down their ideas. 
After the activity, proceed in presenting the components of Biodiversity 
 

Introduction   

Biodiversity is defined as the variability among living organisms from all sources including 
terrestrial, marine and other aquatic ecosystems and the ecological complexes of which they are 
part (CBD-UN Convention on Biological Diversity). Biodiversity then, consist of the entire range of 
variation of living organisms across all levels of organizations (genes, species, ecosystems). This 
session will also discuss and present agricultural biodiversity or known as agro-biodiversity which 
includes all forms of life that have direct relevance to agriculture. It is considered as the sub-set of 
biodiversity as it "encompasses the variety and variability of animals, plants and microorganism 
which are necessary to sustain key functions of the agro-ecosystem, its structure and processes for, 
and in support of, food production and food security" 

Agro-biodiversity has greatly reduced over the last decades due to increased pressures to 
increase production and profits with priorities to high-yielding varieties and few cash crops while 
giving up the growing of traditional varieties. Traditional farming practices have lost popularity 
since the advent of mono-culture to produce specific crops with high demand. The spread of 
invasive species introduced on purpose or accidentally, is also causing serious problems in the 
ecosystems they invade through the possible extinction of many species. At this stage, biodiversity-
friendly agriculture and fishery practices are important considerations in the agriculture sector.  

In essence, the promotion and implementation of biodiversity (BD)-friendly agriculture and 
fishery practices needs clear understanding of biodiversity, its concept and principles as initial step 
to appreciate and learn biodiversity conservation. This lesson thus presents and discusses the 
concept of biodiversity, its underlying principles, and the technical consideration of BD-friendly 
agricultural and fishery practices. 
 

A. Definition, Significance, and Components of Biodiversity and  BD-Friendly Agriculture 
and Fisheries Practices 
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What is Bio-diversity?  

• Variety of all life forms on Earth 
• The variability among living organisms from all sources including terrestrial, marine and 

other aquatic ecosystems and the ecological complexes of which they are part (Convention 
on Biological Diversity) 

• It also concerns the relationships between and among these living creatures and their 
communities. This balanced interrelationship (web of life) is a source of ecosystems goods 
and services and provides security from natural and human disasters, and other life 
supporting systems. Every member plays an essential role in keeping this web in balance. 
People, as part of the ecosystem, are integral component of  biodiversity 

In specific terms, agro-biodiversity will also be defined. 

Agricultural biodiversity is a sub-set of general biodiversity.  It encompasses variety and 
variability of animals, plants and micro-organisms that are used directly or indirectly for food 
and agriculture, including crops, livestock, forestry and fisheries. It comprises the diversity of 
genetic resources (varieties, breeds) and species used for food, fodder, fibre, fuel and 
pharmaceuticals. It also includes the diversity of non-harvested species that support production 
(soil micro-organisms, predators, pollinators), and those in the wider environment that support 
agro-ecosystems (agricultural, pastoral, forest and aquatic) as well as the diversity of the agro-
ecosystems. 

 

Agro-biodiversity is Central to Overall Biodiversity (FAO, 1999) 

 
The roles of agro-biodiversity which have relevant in any given situation includes:   

 Increase productivity, food security, and economic returns 
 Reduce the pressure of agriculture on fragile areas, forest, and endangered species 
 Make farming systems more stable, robust, and sustainable 
 Contribute to sound pest and disease management 
 Conserve soil and increase natural soil fertility and health 
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What is Bio-diversity?  

• Variety of all life forms on Earth 
• The variability among living organisms from all sources including terrestrial, marine and 

other aquatic ecosystems and the ecological complexes of which they are part (Convention 
on Biological Diversity) 

• It also concerns the relationships between and among these living creatures and their 
communities. This balanced interrelationship (web of life) is a source of ecosystems goods 
and services and provides security from natural and human disasters, and other life 
supporting systems. Every member plays an essential role in keeping this web in balance. 
People, as part of the ecosystem, are integral component of  biodiversity 

In specific terms, agro-biodiversity will also be defined. 

Agricultural biodiversity is a sub-set of general biodiversity.  It encompasses variety and 
variability of animals, plants and micro-organisms that are used directly or indirectly for food 
and agriculture, including crops, livestock, forestry and fisheries. It comprises the diversity of 
genetic resources (varieties, breeds) and species used for food, fodder, fibre, fuel and 
pharmaceuticals. It also includes the diversity of non-harvested species that support production 
(soil micro-organisms, predators, pollinators), and those in the wider environment that support 
agro-ecosystems (agricultural, pastoral, forest and aquatic) as well as the diversity of the agro-
ecosystems. 

 

Agro-biodiversity is Central to Overall Biodiversity (FAO, 1999) 

 
The roles of agro-biodiversity which have relevant in any given situation includes:   

 Increase productivity, food security, and economic returns 
 Reduce the pressure of agriculture on fragile areas, forest, and endangered species 
 Make farming systems more stable, robust, and sustainable 
 Contribute to sound pest and disease management 
 Conserve soil and increase natural soil fertility and health 

FACILITATOR’S GUIDE: Brainstorming for 5 minutes 

After defining biodiversity and recognizing its importance, ask the participants about 
the current threats to biodiversity based on their own observation and experience in 
their respective area. To encourage full participation, meta cards will be distributed 
to all participants to list down their observations. 
 
Group the participants to work and discuss those threats together as to whether they 
are indirect or direct threats that affect biodiversity. Outputs will be discussed in the 
plenary later. 

 

 Contribute to sustainable intensification 
 Diversify products and income opportunities 
 Reduce or spread risks to individuals and nations 
 Help maximize effective use of resources and the environment 
 Reduce dependency on external inputs 
 Improve human nutrition and provide sources of medicines and vitamins, and 
 Conserve ecosystem structure and stability of species diversity. 

 
 

B.  Current threats to Biodiversity 
 

In the general context, the World Biodiversity Association (WBA) identified the destruction and 
fragmentation of habitats, pollution, climate change, irrational exploitation of resources, human 
population growth, and spread of alien species as the main threats to biodiversity. Intensive 
agriculture, urban expansion and industrial development and other land use changes are 
pointed as the causes of destruction of ecosystem and natural habitats.  Air, water and soil 
pollution leads to severe and often irreversible changes in biological communities, both 
terrestrial and aquatic. Uncontrolled emission of pollutants from transport and industry 
sectors, construction, mining, and the production of energy from exhaustible sources 
excessively produces the so-called “greenhouse gases” that causes global warming and climate 
change.  This causes the disappearance of sensitive species, imbalance agricultural production, 
alterations of coastal ecosystems, and more intense and frequent extreme climate events. The 
irrational use of biological resources for food, housing, industry and illegal trade of rare species, 
was also identified as a threat to biodiversity.   
In specific terms, based on several studies and reports, the Philippine Clearing House 
Mechanism for Biodiversity has also identified various threats to agro-biodiversity either 
indirect or direct threats. These are: 
 
Indirect drivers of agro-biodiversity loss: 

1. Increased demand for food, land, and other agro-based resources; 
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FACILITATOR’S GUIDE: Discussion Process 

After presenting the threats to biodiversity, the facilitator will emphasize that there 
are indeed issues and constraints that need to be addressed. Within the agriculture 
sector, BD-friendly practices may provide potential solutions to some of these issues. 
He/she will introduce the definition and basic principles of BD-friendly agricultural 
and fishery practices citing that these principles are products of a series of 
consultations and workshops by the DA-TWG on BPP. Each principle will be briefly 
discussed and linked to the objectives of biodiversity conservation and to the various 
threats that need to be addressed.   
 
Aside from the principles, strategies defined by specific actions will be presented as 
technical considerations for BD-friendly agriculture and fishery practices. 
 

2. The pursuit of economic growth through intensive agriculture, export-oriented policies 
and promotion of potentially environment-damaging extractive industries such as 
mining; and 

3. Lifestyle change brought about by urbanization. 
 
Direct drivers of agro-biodiversity loss: 

1. Habitat destruction via conversion of agricultural land to other uses; 
2. The possible negative impacts of biotechnology; 
3. Natural calamities or extreme weather events associated with climate change; 
4. Introduction of invasive alien species, pests and diseases; and 
5. Inherent institutional problems of concerned government agencies in conserving agro-

biodiversity.  
 
C. Definition and Principles of BD-friendly Agricultural Practices  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In general terms, BD-friendly agricultural practices can be defined as patterns of farming 

and fishing decisions and actions that sustainably use and conserve biodiversity and its 
components to satisfy the increasing human needs and sustain rural peoples’ livelihoods while 
addressing the current threats that confront them (i.e. biodiversity and its components).  

In specific terms, within the context of PAs and KBAs, BD-friendly agricultural practices 
refers to practices that use traditional and modern technologies,  and agriculture and fishery 
management techniques to contribute in the maintenance of ecosystem resilience; protect 
biodiversity reserves and sanctuaries including agriculture important species, habitat networks 
and biological corridors; facilitate regeneration of natural habitat; protect watersheds and wild 
habitat against conversion to other uses; use low-input or less  environmentally damaging 
systems that reduce soil erosion and water run-off; and adopt the principles of sustainable 
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FACILITATOR’S GUIDE: Discussion Process 

After presenting the threats to biodiversity, the facilitator will emphasize that there 
are indeed issues and constraints that need to be addressed. Within the agriculture 
sector, BD-friendly practices may provide potential solutions to some of these issues. 
He/she will introduce the definition and basic principles of BD-friendly agricultural 
and fishery practices citing that these principles are products of a series of 
consultations and workshops by the DA-TWG on BPP. Each principle will be briefly 
discussed and linked to the objectives of biodiversity conservation and to the various 
threats that need to be addressed.   
 
Aside from the principles, strategies defined by specific actions will be presented as 
technical considerations for BD-friendly agriculture and fishery practices. 
 

2. The pursuit of economic growth through intensive agriculture, export-oriented policies 
and promotion of potentially environment-damaging extractive industries such as 
mining; and 

3. Lifestyle change brought about by urbanization. 
 
Direct drivers of agro-biodiversity loss: 

1. Habitat destruction via conversion of agricultural land to other uses; 
2. The possible negative impacts of biotechnology; 
3. Natural calamities or extreme weather events associated with climate change; 
4. Introduction of invasive alien species, pests and diseases; and 
5. Inherent institutional problems of concerned government agencies in conserving agro-

biodiversity.  
 
C. Definition and Principles of BD-friendly Agricultural Practices  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In general terms, BD-friendly agricultural practices can be defined as patterns of farming 

and fishing decisions and actions that sustainably use and conserve biodiversity and its 
components to satisfy the increasing human needs and sustain rural peoples’ livelihoods while 
addressing the current threats that confront them (i.e. biodiversity and its components).  

In specific terms, within the context of PAs and KBAs, BD-friendly agricultural practices 
refers to practices that use traditional and modern technologies,  and agriculture and fishery 
management techniques to contribute in the maintenance of ecosystem resilience; protect 
biodiversity reserves and sanctuaries including agriculture important species, habitat networks 
and biological corridors; facilitate regeneration of natural habitat; protect watersheds and wild 
habitat against conversion to other uses; use low-input or less  environmentally damaging 
systems that reduce soil erosion and water run-off; and adopt the principles of sustainable 

livestock and poultry husbandry and use of  water, and fishery resources. These practices also 
aim to increase soil fertility and productivity, balance insect population and reduce air, soil and 
water pollution that affect important habitats of plants and animals Biodiversity-friendly 
agricultural practices therefore should adhere to the following principles:  

 
1. Balance of Production and Conservation: Agriculture production shall be in harmony 

with natural resource conservation. Agriculture practices shall integrate  best practices 
both indigenous and modern technologies; 

2. Sustainable Use of Resources in Conformity with Nature: Rational use of land, water and 
biological resources shall  conform with existing bio-physical characteristics, i.e. slope, 
elevation, soils, climate, and vegetative cover;  

3. Responsive to the Local Needs and Culture, Social Acceptability and Equity. 
Biodiversity friendly agricultural practices shall be sensitive to the needs, aspirations, and 
socio-cultural conditions of rural and indigenous communities. A biodiversity-friendly 
agriculture practice helps preserve cultural heritage.                      

4. Responsive to Ecosystems Requirements and Policies. Biodiversity friendly agricultural 
practices shall utilize and conserve indigenous species (food crops, livestock and fish) 
responsive to ecosystem requirements and conditions. 

5. Responsive to PA and KBA goals. Biodiversity-friendly agricultural practices shall 
promote the biological diversity of species, genes and ecological systems including the 
protection of soil, water and air. 

6. Multiplicity of Environmental Benefits. A biodiversity-friendly agriculture practice shall 
adopt, in addition to production system supportive of biodiversity conservation, prevention 
of land degradation and climate change adaptation and mitigation. Alternative biodiversity 
friendly practices should be sought and promoted to replace harmful technologies 

 
 
D. Technical Considerations for Identifying BD-Friendly Agricultural Practices 
 

With the aim to reduce the impacts of agricultural activities on biodiversity, strategies 
should be defined by the following actions and technical considerations: 

 
1. Terrestrial Farm 

Above –Ground Biodiversity 

a. Methods of parasite and weed control (having no or minimal impacts to the animal and 
vegetal species living in the agrosystem).  

i.       Employ interrelated positive processes and mechanisms for the management of 
pests, diseases, and weeds. These include but are not limited to site and crop adapt 
fertility management and soil tillage, crop cultural practices, choice of appropriate 
varieties, enhancement of functional biodiversity e.g. planting host plants for 
beneficial insects, mulching to control weeds. 

ii. Integrated Pest Management (IPM) refers to an ecologically-based approach to 
managing pests with emphasis on natural and cultural control processes and 
methods, including host plant resistance and biological control 
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b. Methods of soil fertility reconstitution (having no or minimal impacts to the animal and 
vegetal species living in the agrosystem).  

i.  Undertake soil testing and analysis (i.e. for estimating the fertility status of the soil 
and developing a sound fertility management program) as a guide to soil fertility 
management with the application of the appropriate fertilizer base on the results of 
the soil analysis. 

ii.     Use of organic fertilizers and amendments or adoption of balance fertilization to 
increase the organic matter content of the soil 

c. Presence of hedges and woods, dry stone walls as barrier against surface runoff to 
control soil erosion 

d. Diversity of farm and cropping systems  
i. Crop rotation 
ii. Multi-storey cropping 

iii. Multiple cropping  
iv. Green manuring 
v. Border crops 

e. Presence of pollinators 
f. Soil quality (biologically active) – evaluated by means of physical, chemical, and micro-

biological indicators 
g. Surface water quality monitoring – environmental quality analysis has two 

methodologies, namely: the direct approaches involving physical-chemical analyses; 
and bio-monitoring of organisms living in waterways that could reveal the effects of 
pollutants. 

h. Biological air quality monitoring - bio-monitoring using epiphytes plants or plants that 
grows on another plant but is not parasitic, such as the numerous ferns, bromeliads, air 
plants, and orchids growing on tree trunks in tropical rain forests.  

i. Water resources conservation and management  - ensure water availability and the 
efficient conveyance and distribution of water while maintaining a more equitable 
water distribution and increased water productivity through various water 
management strategies such 

i. Rainwater harvesting  
ii. Water saving technologies 

iii. Improving and protecting waterways 
iv. Appropriate cropping pattern and calendar 
v. Installation of water control devices and facilities 

j. Agriculture wastes recycling, resources use and generation - refers to activities that deal 
with waste before and after it is produced, including minimization, transfer, storage, 
separation, recovery, recycling and final disposal.  

k. Use of renewable sources for energy generation - involve the use of available farm 
resources for energy generation. 

Below-Ground Terrestrial Unit 

a. Soil organic matter as indicated by microbial indicators , microbial diversity, microbial 
abundance, soil biomass/density, soil respiration 
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b. Methods of soil fertility reconstitution (having no or minimal impacts to the animal and 
vegetal species living in the agrosystem).  
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and developing a sound fertility management program) as a guide to soil fertility 
management with the application of the appropriate fertilizer base on the results of 
the soil analysis. 

ii.     Use of organic fertilizers and amendments or adoption of balance fertilization to 
increase the organic matter content of the soil 

c. Presence of hedges and woods, dry stone walls as barrier against surface runoff to 
control soil erosion 

d. Diversity of farm and cropping systems  
i. Crop rotation 
ii. Multi-storey cropping 

iii. Multiple cropping  
iv. Green manuring 
v. Border crops 

e. Presence of pollinators 
f. Soil quality (biologically active) – evaluated by means of physical, chemical, and micro-

biological indicators 
g. Surface water quality monitoring – environmental quality analysis has two 

methodologies, namely: the direct approaches involving physical-chemical analyses; 
and bio-monitoring of organisms living in waterways that could reveal the effects of 
pollutants. 

h. Biological air quality monitoring - bio-monitoring using epiphytes plants or plants that 
grows on another plant but is not parasitic, such as the numerous ferns, bromeliads, air 
plants, and orchids growing on tree trunks in tropical rain forests.  

i. Water resources conservation and management  - ensure water availability and the 
efficient conveyance and distribution of water while maintaining a more equitable 
water distribution and increased water productivity through various water 
management strategies such 

i. Rainwater harvesting  
ii. Water saving technologies 

iii. Improving and protecting waterways 
iv. Appropriate cropping pattern and calendar 
v. Installation of water control devices and facilities 

j. Agriculture wastes recycling, resources use and generation - refers to activities that deal 
with waste before and after it is produced, including minimization, transfer, storage, 
separation, recovery, recycling and final disposal.  

k. Use of renewable sources for energy generation - involve the use of available farm 
resources for energy generation. 

Below-Ground Terrestrial Unit 

a. Soil organic matter as indicated by microbial indicators , microbial diversity, microbial 
abundance, soil biomass/density, soil respiration 

 FACILITATOR’S GUIDE: Group Activity 

Ask the participants to group themselves and discuss the principles, identify at least one 
BD-friendly agriculture and fishery practices and describe them according to the 
different technical considerations: 
Group outputs will be presented in the plenary session afterwards. 
 

  

b. Soil biota will include assessment of key functional groups such as ecosystem engineers, 
micro-regulators, decomposers, micro-symbionts, bacteria transformers, and soil-borne 
pests and diseases. 

 
2. Aquatic Farm  

 
Aquatic farms refer to those farms in marine sites for protection, namely fish sanctuaries, 
fish refugees, marine reserves, marine parks or mangrove reserves and other marine 
protected areas.  Ideally the agriculture landscapes immediately surrounding these aquatic 
farms should observe above-ground and below-ground biodiversity as identified above (A).   
 
Technical Considerations 
 
1. Conservation of native species including aqua-plants 
2. Unhampered recovery of fishstocks/aqua-plants 
3. Quality and type of fish nets promote biodiversity 
4. Access to fishing areas where there is spill over from fish recovery zones or MPAs shall 

be managed 
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Lesson 6.1:
Diversified
Farming System
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Lesson 7.1 Diversified Farming System (DFS)  
 
Description This lesson intends to provide information on the basic 

concepts and components of diversified farming system,   

Learning Objectives By the end of the lesson, the participants should be able to: 

1. Define and identify diversified farming system; 
2. Discuss the concept of diversified farming system and 

its importance in biodiversity conservation; 
3. Identify biodiversity friendly diversified farming 

system operations; 
4. Present the objectives and advantages of practicing 

DFS in contrast to monocropping; 
5. Give situations and conditions that can be alleviated 

by DFS; 
6. Classify the different components of DFS    

Content A. Concept of Diversified Farming Systems 
1. Objectives 
2. Advantages 

B. Scope of Diversified Farming Systems 
C. Components of Diversified Farming Systems 
D. Different Types of Farming Systems 

Methodology or 
Process 

Lecture, Visual Aids, Group discussions or exercises 

Time Allocation 1.5 hours 

Assessment Methods Group exercises 

Resource 
Requirements 

Laptops, LCD projector, pictures or illustrator, supplies 
(metacards, manila paper, pentel pen, masking tape, etc)   

References Davis AS, Hill JD, Chase CA, Johanns AM, Liebman M (2012) 
Increasing Cropping System Diversity Balances Productivity, 
Profitability and Environmental Health. PLoS ONE 7(10): 
e47149. doi:10.1371/journal.pone.0047149. 

A Family Garden Project Training Manual. 1997.  Department 
of Agriculture (DA) and Philippine Home Economics 
Association (sponsored),  Department of      Education, Culture 
and sports and UPLB at Los Banos (Cooperation). 

A Manal on Integrated Farming system. 2010. Caribbean 
Agricultural Research and Development Institute(CARDI), 
United Nations Development Programme (UNDP). 

Chan, G.L. , 1985. Integrated Farming System.  Elsevier Science 
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Publications, Amsterdam, The Netherlands. 

 

Chan, G.L., 2004.  What Does Untegrated farming System Do? 
Sustainable   Communities/ZERI-NM, Inc.  

Davis AS, Hill JD, Chase CA, Johanns AM, Liebman M (2012) 
Increasing Cropping System Diversity Balances 
Productivity, Profitability and Environmental Health. PLoS 
ONE 7(10): e47149. doi:10.1371/journal.pone.0047149. 

 

Materials Laptops, LCD projector, pictures or illustrator, supplies 
(metacards, manila paper, pentel pen, masking tape, etc 
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Integrated Biosystems  
refer to agricultural systems 
that integrate crop 
production and livestock or 
integrate crop production, 
fish and livestock 

Introduction 
  

Biodiversity includes expansive landscape embracing a variety of ecosystem such as forest, 
rivers, lakes, urban areas and coastal and marine areas that host a variety of life.  It is a delicate 
balanced inter-relationship regulated by cooperation, competition, predation, symbiosis or 
parasitism between and amongst living organism and their communities.  Protected Areas (PAs) 
and Key Biodiversity Areas (KBAs) are lands which are considered to be high in biodiversity and 
should not be disturbed, but due to human activities, the biodiversity is threatened.  The barriers 
and multiple use zones consisting of hilly lands to highlands below the PAs and KBAs are prone to 
land degradation, decline of fauna and flora and climate change. In effect, land in the lower areas 
like farm lots are subjected to flooding that results to soil erosion, thus depleting important soil 
nutrients.  As a consequence, poor crop stand and low yield are obtained, negatively affecting 
farmers income. 

People as part of the ecosystem, are integral component of biodiversity and therefore, plays 
an important role in biodiversity conservatioon through his agricultural enterprises.  At the farm 
level, so much can be done to accomplish biodiversity conservation by employing farm practices 
that are feasible and sustainable.  Such agricultural practice is 
Diversified Farming System or DFS, which is an alternative 
method to traditional farming.  It is the cultivation and raising 
of different agricultural enterprise in a given area as opposed 
to monoculture or single crop operation.  It is a more 
diversified approach to farming that integrate crop production 
and livestock and / or crop, fish and livestock production.  
Diversified Farming Systems (DFS) has enabled us to develop a 
framework for an alternative development model to improve 
the feasibility of small sized farming operations in relation to larger ones.   

Diversified or Integrated Biosystems is  inter-related set of enterprises used so that the 
“waste” from one component becomes an input for another part of the system, which reduces cost 
and improves production and/or increase income (Paul Harris, 2000).  It works as a system of 
systems. DFS ensure that wastes from one form of agriculture become a resource for another form.  
Since it utilizes wastes as resources, we not only eliminate wastes but we also ensure overall 
increase in productivity for the whole agricultural systems.  We avoid the environmental impacts 
caused by wastes from intensive activities. 

The lesson aims to provide the importance of biodiversity conservation thru different 
agricultural practices that sustain and augment the income to farmers. 
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FACILITATOR’S GUIDE:  

Ease the participants into the lesson by asking them what they think a diversified farm 
system is? 

 
 

A. Concept of Diversified Farming System  

What is Diversified Farming Systems? 

Diversified - having variety of character or form or components; or having increased variety.  

Diversified farming systems (DFS) are a set of methods and tools developed to produce food 
sustainably by leveraging ecological diversity at plot, field, and landscape scales (UC Berkeley, 
California). 

Diversified farming system is a practice of producing a variety of crops or animals, or both, on one 
farm, as distinguished from specializing in a single commodity. When a farmer is engaged in a 
multitude of farm enterprises’ growing two or more crop, we can say that his farm is diversified. 

Diversified farming system had already been developed in south-east Asia in the 1960 through the 
1980s, building on traditional night soil farming practice in China (Chan, 1985)    

Agricultural food crops are planted. Animals are grazed in ways that replenish natural ecosystems 
and aquatic species freely swim in the water that may contribute to natural ecosystem. Diversified 
agriculture is critical to feed the world population reliably and in perpetuity while mitigating 
climate change and avoiding a collapse of the ecological systems on which human survival depends. 

While there is no single template for “DFS,” they share a common focus on local production, agro-
ecological and local knowledge, and whole systems approaches to agriculture, based on 
incorporating ecological diversity from field to landscape scales (UC, Berkeley, Dept. of 
Environmental Science, Policy and Management, US) .  

For example, in the field, crop polycultures and integration of fish or livestock permit more efficient 
use of nutrients.  Around the field, hedgerows or live fences provide habitat for beneficial insects 
that control pests and provide pollination. 

In the surrounding landscape, wild or partly-wild patches of pasture, meadow, woodlots, forests, 
marshes, streams, and lakes support livestock and wildlife, provide flood control and forest 
products, and improve water quality. 

Around the world, DFS depend on diverse cultures, practices, and governance structures to support 
these locally adapted management systems. By supporting a complex fabric of natural and human 
ecologies, DFS allow critical ecosystem services – like pollination and pest control – to be generated 
and regenerated within the agroecosystem, aided by the human knowledge to sustain those 
processes.  
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FACILITATOR’S GUIDE:  

Ease the participants into the lesson by asking them what they think a diversified farm 
system is? 

 
 

A. Concept of Diversified Farming System  

What is Diversified Farming Systems? 

Diversified - having variety of character or form or components; or having increased variety.  

Diversified farming systems (DFS) are a set of methods and tools developed to produce food 
sustainably by leveraging ecological diversity at plot, field, and landscape scales (UC Berkeley, 
California). 

Diversified farming system is a practice of producing a variety of crops or animals, or both, on one 
farm, as distinguished from specializing in a single commodity. When a farmer is engaged in a 
multitude of farm enterprises’ growing two or more crop, we can say that his farm is diversified. 

Diversified farming system had already been developed in south-east Asia in the 1960 through the 
1980s, building on traditional night soil farming practice in China (Chan, 1985)    

Agricultural food crops are planted. Animals are grazed in ways that replenish natural ecosystems 
and aquatic species freely swim in the water that may contribute to natural ecosystem. Diversified 
agriculture is critical to feed the world population reliably and in perpetuity while mitigating 
climate change and avoiding a collapse of the ecological systems on which human survival depends. 

While there is no single template for “DFS,” they share a common focus on local production, agro-
ecological and local knowledge, and whole systems approaches to agriculture, based on 
incorporating ecological diversity from field to landscape scales (UC, Berkeley, Dept. of 
Environmental Science, Policy and Management, US) .  

For example, in the field, crop polycultures and integration of fish or livestock permit more efficient 
use of nutrients.  Around the field, hedgerows or live fences provide habitat for beneficial insects 
that control pests and provide pollination. 

In the surrounding landscape, wild or partly-wild patches of pasture, meadow, woodlots, forests, 
marshes, streams, and lakes support livestock and wildlife, provide flood control and forest 
products, and improve water quality. 

Around the world, DFS depend on diverse cultures, practices, and governance structures to support 
these locally adapted management systems. By supporting a complex fabric of natural and human 
ecologies, DFS allow critical ecosystem services – like pollination and pest control – to be generated 
and regenerated within the agroecosystem, aided by the human knowledge to sustain those 
processes.  

FACILITATOR’S GUIDE: 5-minute exercise 

Ask the participants to group themselves into 3 and list down advantages of adopting 
a diversified farming system. Let them present their lists. 

 

The ultimate long term goal, is to help create a resilient   

, socially just, and secure global food system. 

Some examples include:   
 • "pig tractor" systems where the animals are confined in crop fields well prior to  
   planting and "plow" the field by digging for roots  
 
• “chicken tractor” systems where in the animals are confined in the fields well    before planting 
and “plow” the field by scratching the soil looking for food. 
 
• poultry used in orchards after harvest to clear rotten fruit and weeds while fertilizing the soil  
 
• cattle or other livestock allowed to graze cover crop between crops on farms    that contain both 
cropland and pasture  
 
• Water-based agricultural systems that provide way for effective and efficient    recycling of farm 
nutrients producing fuel, fertilizer and a compost    tea/mineralized irrigation water in the process 
 
Construction of animal houses over a pond so that animal waste fell directly    into water fueling 
pond where the fish feed on. 
 
 

1. Objectives of Diversified Farming System  
 

The objectives of this Diversified Farming Systems Manual (DFS) are to:  
 
• to provide a steady and stable income rejuvenation/amelioration of the  
   system’s productivity ;  
 
• to achieve agro-ecological equilibrium through the reduction in the build-up of pests and 
diseases, through natural cropping system management and the reduction in the use of 
chemicals (in-organic fertilizers and pesticides).  
 
And the ultimate goal, is to help create a resilient, socially just, and secure global food 
system. 

 
 

2. Advantages of Diversified Farming System 
 
 
 
 
 
 
 
 
 

•It improves space utilization and increase productivity per unit area  
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• It provides diversified products  
 
• Improves soil fertility and soil physical structure from appropriate crop  
   rotation and using cover crop and organic compost  
• Reduce weeds, insect pests and diseases from appropriate crop rotation  
 
• Utilization of crop residues and livestock wastes  
 
• Less reliance to outside inputs – fertilizers, agrochemicals, feeds, energy, etc  
 
• Higher net returns to land and labour resources of the farming family  

 
 
B. Scope of farming system  
 
Farming enterprises include crop, livestock, poultry, fish, tree crops, plantation crops, and others. A 
combination of two or more enterprises with cropping, when carefully chosen, planned and 
executed, gives greater dividends than a single enterprise, especially for small and marginal 
farmers. Farm as a unit is to be considered and planned for effective integration of the enterprises 
to be combined with crop production activity. Integration of farm enterprises to be combined on 
many factors such as: 
  
1. Soil and climatic features of the selected area.  
2. Availability of resources, land, labour and capital. 
3. Present level of utilization of resources.  
4. Economics of proposed integrated farming system.  
5. Managerial skill of the farmer  
 
There are a number of situations and conditions that can be alleviated by an Diversified Farming 
System.  The following situations are ideal for the introduction of DFS: 
 

 The farmer wishes to improve the soil quality  
 The farm household is struggling to buy food or below the poverty line  
 Water is stored on-farm in ponds or river-charged overflow areas  
 Fertilizers are expensive or the recommended blend is unavailable  
 Soil salinity has increased as a result of inorganic fertilizer use  

 
 The farmer is seeking to maximize profits on existing holding  
 The farm is being eroded by wind or water  
 The farmer is looking to reduce chemical control methods  
 The farmer wants to reduce pollution or waste disposal costs  
 
And the ultimate goal is, to earn cash/money 

 
 
By using DFS, the practitioner can:   
 

 Improve productivity  
 Regulate nutrient and material flows  
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• It provides diversified products  
 
• Improves soil fertility and soil physical structure from appropriate crop  
   rotation and using cover crop and organic compost  
• Reduce weeds, insect pests and diseases from appropriate crop rotation  
 
• Utilization of crop residues and livestock wastes  
 
• Less reliance to outside inputs – fertilizers, agrochemicals, feeds, energy, etc  
 
• Higher net returns to land and labour resources of the farming family  

 
 
B. Scope of farming system  
 
Farming enterprises include crop, livestock, poultry, fish, tree crops, plantation crops, and others. A 
combination of two or more enterprises with cropping, when carefully chosen, planned and 
executed, gives greater dividends than a single enterprise, especially for small and marginal 
farmers. Farm as a unit is to be considered and planned for effective integration of the enterprises 
to be combined with crop production activity. Integration of farm enterprises to be combined on 
many factors such as: 
  
1. Soil and climatic features of the selected area.  
2. Availability of resources, land, labour and capital. 
3. Present level of utilization of resources.  
4. Economics of proposed integrated farming system.  
5. Managerial skill of the farmer  
 
There are a number of situations and conditions that can be alleviated by an Diversified Farming 
System.  The following situations are ideal for the introduction of DFS: 
 

 The farmer wishes to improve the soil quality  
 The farm household is struggling to buy food or below the poverty line  
 Water is stored on-farm in ponds or river-charged overflow areas  
 Fertilizers are expensive or the recommended blend is unavailable  
 Soil salinity has increased as a result of inorganic fertilizer use  

 
 The farmer is seeking to maximize profits on existing holding  
 The farm is being eroded by wind or water  
 The farmer is looking to reduce chemical control methods  
 The farmer wants to reduce pollution or waste disposal costs  
 
And the ultimate goal is, to earn cash/money 

 
 
By using DFS, the practitioner can:   
 

 Improve productivity  
 Regulate nutrient and material flows  

 Increase on-farm biodiversity  
 Limit disease  
 Reduce the smell of some livestock operations  

 
 
Integration of Enterprises  
 
Crop production is the main activity in agriculture. The income obtained from crops may hardly be 
sufficient to sustain the farm family throughout the year. Assured regular cash flow is possible 
when the crop is combined with other enterprises. Judicious combination of enterprises, keeping in 
view of the environmental conditions of a locality will pay greater dividends. At the same time, it 
will also promote effective recycling of residues/wastes.  
 
Choice of Enterprise  
 
Livestock is the best complimentary enterprise with cropping. Installation of biodigester in crop-
livestock system will make use of the wastes, at the same time provides valuable gas for cooking 
and lighting.  
 
 
C. Components in Diversified Farming Systems 
 
The components of DFS include vegetables, fruit crops, herbs and spices, fish farming, poultry, 
swine, cattle, sheep, rabbit, goat, fodder production, kitchen gardening. 
 
The feeds derived from “alternative” crops (sugarcane, roots and ipil-ipil leaves of cassava leaves, 
cover crops and other grasses) require “alternative” farming systems. These are on small-scale and 
are highly productive. These are diversified and integrated and the role of animals in these systems 
is synergistic rather than as primary producers. Emphasis is on “small” livestock. External inputs 
can be minimized through waste recycling, and growing of nitrogen-fixing and pest-resistant plants 
in the farming system. 
  
The diversified / integrated farming system that combines cash crop/tree crop/livestock mix which 
is functionally sustainable and profitable. Many of its components e.g., rice, corn, pigs,, native 
chicken, goat and sheep, were individually tried and proven in various.  DFS models could be 
developed based on existing production system using concepts and components. The farm has 
subsystems:  
 
1. Crop production including vegetables  
2. Fodder production  
3. Swine production  
4. Poultry Production (Dual purpose)  
5. Cattle production (Dairy/Beef)  
6. Biogas production  
7. Compost/Humus production  
8. Mushroom cultivation 
9. Vermiculture and vermicompost 
 
Each can stand-alone system but with the addition of biodigester unit, compost fertilizer, the farm 
can become one large efficient unit.  
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Crops  
 
Using an indigenous or traditional crops and animals are highly advisable and encourage in order to 
promote in biodiversity, however the farmer can choice what to grow and raise.  
 
The crop activities in the DFS consist of grain crops (rice, corn, sorghum,  beans and soybeans), 
vegetable crops, plantation crops (coconut, banana, coffee and cacao), root crops (cassava, yam, 
taro and sweet potato), sugarcane, fruit trees  (rambutan, durian, mangosteen, nangka, and other), 
cover crops and fodder crops. The selection of crops is dependent on preferences based on family 
consumption, market, soil type, and rainfall and type animals raised.  
 
Livestocks  
 
The livestock activities in DFS consist of poultry, swine, cattle and small ruminants. The selection of 
livestock is also dependent on preference based on family consumption, potential market, and 
availability of resources. 
 
Integrated Small Farm Model using 1 hectare land  
 
This model comprises eight (8) subsystems:  
 
1. Crops production (rice, corn, root crops, coconut, fruit trees, vegetables)  
2. Cover crops, fodder crops and fruit trees production  
3. Livestock – Pigs, cattle, poultry, small ruminant  
4. Swine production 
5. Biodigester  
6. Mushroom production 
7. Compost/vermiculture  
8. Aquaculture  
9. Organic fertilizer production  
 
Each subsystem could stand alone but it has to be supported by any livestock component with 
biodigester for the use of manure as fertilizers.  
 
1.  Rice/Corn/Beans/Cash crops: twice planted per year would be required to produce adequate 
rice,corn and beans (mongo, soybean) for farm use as well as for sale. The corn will feed the family, 
the chicken, and along with residues from the root crops and fodder tree leaves can fatten the pigs.  
 
2.   Banana and Root crops: planted to a mixture of  banana, yam, taro, cassava for sale and use in 
the home and rejects could be fed to fattening pigs. 
  
3.   Coconut: planted to coconut, fruit trees and other plantation crops. Coconuts     would be used 
by the chicken and rest would be available for sale, to use as     additional feed or  to use in the 
production of coconut oil. The latter would     produce oil for sale and retain the residues for feed to 
poultry, pigs or cattle. 
  
4.   Permanent/Semi-permanent crop: planted with a mixture of indigenous fruit     trees – 
rambutan, durian, soursop, kalamansi, Guava, breadfruit, local papaya,     and others under the 
coconut trees for use in the home and for sale as fresh     fruit/processed  
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1.  Rice/Corn/Beans/Cash crops: twice planted per year would be required to produce adequate 
rice,corn and beans (mongo, soybean) for farm use as well as for sale. The corn will feed the family, 
the chicken, and along with residues from the root crops and fodder tree leaves can fatten the pigs.  
 
2.   Banana and Root crops: planted to a mixture of  banana, yam, taro, cassava for sale and use in 
the home and rejects could be fed to fattening pigs. 
  
3.   Coconut: planted to coconut, fruit trees and other plantation crops. Coconuts     would be used 
by the chicken and rest would be available for sale, to use as     additional feed or  to use in the 
production of coconut oil. The latter would     produce oil for sale and retain the residues for feed to 
poultry, pigs or cattle. 
  
4.   Permanent/Semi-permanent crop: planted with a mixture of indigenous fruit     trees – 
rambutan, durian, soursop, kalamansi, Guava, breadfruit, local papaya,     and others under the 
coconut trees for use in the home and for sale as fresh     fruit/processed  
 

5.  Fodder crops: All border areas will be planted to permanent crops such as     fodder trees like 
Ipil-ipil, Moringa, cover crops and hedges. These would be     sources of feed for livestock. Neem 
trees would also be inter-planted along the     border to supply leaves for extraction of natural 
insecticide 
 
6.   Poultry: The family would maintain a local or native chicken for egg and meat.  Native chicken 
will be raise as a free range chicken, wherein  they will be fed in the morning and in the afternoon 
with local available feed, while the rest of     day, they will roam around and eat what other food is 
present at the surrounding.    
7.  Pigs: The farm family will raise local or native pigs as source of animal protein  and the excess 
will be sold as additional income. They can be fed food coming    from the farm.  
 
8.  Tilapia: If the subsoil permits a pond could be dug to serve as a water     catchment area. This 
could supply irrigation water in the dry season. Fish     culture at the start of the wet season with 
harvesting at the end of the dry     season when the water reserve would be reduced. Commercial 
Tilapia     production would be based on commercially prepared feed. 
 
9.  Biodigester: Biodigester will be very important input where animal wastes     would be 
converted into organic fertilizer for crops and cooking gas would be     used home use and other 
farm activities  
 
10. Mushroom cultivation:  Another source of protein for the family and extra         harvested 
mushroom can be sold to the local market.  The spend mushroom        media can be used as feeds to 
earthworm for vermicomposting.  
 
11. Compost/Vermicompost: These will provide organic fertilizer by utilizing       farm wastes and 
spend mushroom media.  
 
12. Apiary or bee culture:  As a source of pollinators and income.  This could be        put along the 
border of trees or between trees.  
 
 
Crop Rotation 
 
Crop rotation with other crops is necessary for sustainable systems.  It is the  primary aspect of 
cropping systems, that have received considerable attention in recent years, with many people 
contending that most current rotations are unstable and (at least indirectly) harmful to the 
environment and therefore not sustainable. Many proponents of “sustainable” agriculture point to 
the stability that accompanied the mixed farming practices of the past, in which livestock played a 
key role in utilizing crops produced and in returning manure to the fields. Such systems can still 
work well, but reduced livestock numbers, fewer producers, and increased crop productivity have 
meant that such  systems are likely to work well for a relatively small landholding. 
 
Rotation systems have been used for millennia to maintain soil fertility and productivity and to 
suppress pests, and can increase yields even in situations where substantial amounts of fertilizers 
and pesticides are applied.  
 
Rotation systems also foster spatial diversity, since different crops within the rotation sequence are 
typically grown in different fields on a farm in the same year. Diversification through crop rotation 
can be an especially useful strategy in farming systems that integrate crop and livestock production. 
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Cropping system 
 
Cropping system is a system wherein crops or crop sequences and the managing techniques used 
on a particular field over a period of several years. 
 
Multiple cropping system 
 
Multiple cropping is the practice of growing two or more crops in the same space during a single 
growing season.  It is a form of polyculture. It can take the form of double-cropping, in which a 
second crop is planted after the first has been harvested, or relay cropping, in which the second 
crop is started amidst the first crop before it has been harvested. A related practice, companion 
planting, is sometimes used in gardening and intensive cultivation of vegetables and fruits. One 
example of multi-cropping is tomatoes + onions + marigold; the marigolds repel some tomato pests. 
 
Definitions 
 
Allelopathy is the release of a chemical substance by one plant species that inhibits the growth of 
another species. It has been proven or is suspected to cause yield reductions when one crop follows 
another of the same family—for example, when corn follows wheat.  
 
Autotoxicity referred to the damage to a crop from following itself, such as corn following corn. In 
many cases the actual cause of such yield reduction is not well understood, but it is generally 
thought that the breakdown of crop residue can release chemicals that inhibit the growth of the 
next crop. So keeping old-crop residue away from new-crop roots and seedlings should help to 
minimize such damage. 
 
Double-cropping (also known as sequential cropping) is the practice of planting a second crop 
immediately following the harvest of a first crop, thus harvesting two crops from the same field in 
one year. This is a case of multiple cropping, which requires a season long enough and crops that 
mature quickly enough to allow two harvests in one year. 
 
Intercropping is the presence of two or more crops in the same field at the same time, planted in 
an arrangement that results in the crops not competing with one another. 
 
Monocropping, or monoculture refers to the presence of a single crop in a field. This term is often 
used to refer to growing the same crop year after year in the same field; this practice is better 
described as continuous cropping, or continuous monocropping. 
 
Relay intercropping is a technique in which different crops are planted at different times in the 
same field, and both (or all) crops spend at least part of their season growing together in the field. 
An example would be ampalaya – upo – patola. 
 
Strip cropping is the presence of two or more crops in the same field, planted in strips such that 
most plant competition is within each crop rather than between crops. This practice has elements 
of both intercropping and monocropping, with the width of the strips determining the degree of 
each. 
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D. Different Types of Farming System 
 
1. Rice – based farming system 
 
Palayamanan is a term coined from the words palayan (ricefield) and kayamanan (wealth), which 
then refers to a field where more wealth is created based on rice as well as some other crops.  Rice 
crop is the main crop. Rice is planted throughout the year but at different plot. 
 

 
 
 
 
 
 
 
2.  Corn-based farming system 
 
Corn crop is the main crop.  Same as in rice cropping system. 
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3.  Coconut-based farming system 
 
Coconut is the main crop.  Fruit, beverage and other crops are planted below the coconut trees.  

 
 
 
4.  Fruit tree-base cropping system 
 

Fruit trees are the main crop.   
 
 
 
 



71

3.  Coconut-based farming system 
 
Coconut is the main crop.  Fruit, beverage and other crops are planted below the coconut trees.  

 
 
 
4.  Fruit tree-base cropping system 
 

Fruit trees are the main crop.   
 
 
 
 

5. Multi-level based farming system 
 
In a multi-level or multi-layer based farming system, it is consisted of intercropping an edible 
polyculture landscape consisting of the following:  
 
1. ‘Canopy layer’ consisting of the original mature fruit trees. 
2. ‘Low-tree layer’ of smaller nut and fruit trees on dwarfing root stocks. 
3. ‘Shrub layer’ of fruit bushes such as currants and berries. 
4. ‘Herbaceous layer’ of perennial vegetables and herbs. 
5. ‘Ground cover layer’ of edible plants that spread horizontally. 
6. ‘Rhizosphere’ or ‘underground’ dimension of plants grown for their roots and tubers. 
7. ‘Vertical layer’ of vines and climbers. 
 

 
For example, combines coconut, black pepper, cacao and pineapple. These gardens exemplify 
polyculture, and conserve much crop genetic diversity and heirloom plants that are not found in 
monocultures. 
 
A key component of the multi-layer system are the plants that will be selected. Select plants or 
crops that are shade loving, and that will tolerate the shady forest garden system. Choose shade 
tolerant perennial vegetables. 
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6. Forest-based farming system 
Forest gardening is a low-maintenance sustainable plant-based food production and agroforestry 
system based on woodland ecosystems, incorporating fruit and nut trees, shrubs, herbs, vines and 
perennial vegetables which have yields directly useful to humans. Making use of companion 
planting, these can be intermixed to grow in a succession of layers, to build a woodland habitat. 

 
In the 1980, Robert Hart coined the term “forest gardening” that is a prehistoric method of securing 
food in tropical areas, which he adapt and apply them to temperate climates.  
Forest gardens or home gardens, are common in the tropics, using intercropping to 
cultivate trees, crops, and livestock on the same land. 
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7. Pond-based farming system 
 
Land-based systems comprise mainly ponds, rice fields, and other facilities built on dry land. Ponds 
are the most common of all aquaculture systems, and range from small, rudimentary, gravity-fed 
facilities to large geometric ones, constructed using machines and with sophisticated water 
management regimes.  
 

 
Carps and tilapias, both widely cultivated fish species, are commonly grown in freshwater ponds, 
whereas shrimp and finfish tolerant to more saline waters are cultivated in brackish water ponds. 
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Lesson 6.2:
Grazing Land
Management
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Description This lesson is an overview of principles in managing 
grazing lands and will also discuss about policy pertaining 
to forest lands used in grazing purposes. 

Learning Objectives By the end of the lesson, the participants should be able to: 

1. Explain basic principles on grazing land 
management; 

2. Discuss stocking rate and methods;  

3. Identify different pasture resources; and 

4. Familiarize rules and regulations of the policy on 
forest lands used for grazing purposes. 

Content A. Basic Principles 
B. Grazing management 

1. Stocking rate 
2. Stocking methods 

C. Pasture Resources 
1.  Grasslands 
2.  Coconut plantations 
3. Cultivated croplands and crop 

            residues 
D. Policy on Forest Lands Used for Grazing Purposes   

Process/Methodology Lecture/discussion,  interview/ interaction with the 
livestock raiser, experiential sharing 

Time Allocation 1  hour 

Assessment Methods Pretest and Post test 

References Department of Natural Environment and Resources 1999. 
Administrative Order No. 99-36, 1999: Revised Rules and 
Regulations Governing the Administration, Management, 
Development and Disposition of Forest Lands Used for 
Grazing Purposes. FMB, DENR. 

Moog, F. A. Philippines: Country Pasture/ Forage Resource 
Profiles. Rome, Italy: FAO, 2006. 

The Beef Cattle Production Committee. The Philippines 
recommends for beef cattle production. Los Banos, Laguna: 
PCARRD, 1994. 129p. –(PCARRD Philippines Recommends 
Ser. No. 9-B/1994).  
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Materails Manpower: 1 resource person and 2 facilitators 
 
Materials Needed: Overhead projector, powerpoint 
presentation, discussion guides, handouts 
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Materails Manpower: 1 resource person and 2 facilitators 
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Introduction  

 The Philippines is composed of 7 107 islands with a total land area of 299 404 sq km or 
almost 30 million ha. Classification and utilization of the Philippine land are classified as forestry 
lands with 64.56% followed by agricultural lands with 32.95% while Inland fisheries, settlement, 
mining and open land comprises the 2.49% of the total land area. An abrupt increase in population 
for the past decades resulted to conversion of agricultural lands to settlements, hence, affecting 
lands intended for forestry. The need for managing forest lands used for grazing purposes was 
given awareness and importance. The government particularly the Department of Environment and 
National Resources passed an Administrative Order No. 99-36 governing the Administration, 
Management, Development and Disposition of Forest Lands Used for Grazing Purposes. 

This session will focus on the basic concept on the management of grazing lands, pasture resources 
fed to ruminants.  The existing policy pertaining to grazing land management will also be discussed. 

 

 

A. Basic Principles 
   

1. For efficient use of grazing lands (forage crop and pasture lands) understanding of two basic 
components of forage growth is needed: 

 
 Physiological and morphological attributes 
 Responses to competing plants, climate, soil,    

harvest timing and frequency, and grazing timing, 
duration, pressure, and frequency 

 
2. A healthy grazing land must be able to perform important 
natural functions such as: 
 

 Produce plant biomass including forage for livestock 
and wildlife  

 Maintain the soil and protect the site from erosion 
 Capture and beneficially release water 
 Cycle nutrients and energy 
 Maintain biological diversity 
 Store carbon 

 
3. Healthy grazing lands will provide a long list of goods and 
services for farmers as well as for the community. For 
livestock raisers this means economically and 
environmentally sustainable grazing opportunities along 
with a functional watershed and soil protection. A number of 

Grazing lands are 
vegetated lands that 
are grazed or have 
the potential to be 
grazed. Areas vary 
from intensively 
managed pastures to 
areas sustained by 
natural ecosystem 
(rangelands). 

Grazing land 
management is the 
manipulation of the 
soil-plant-animal 
relationship to attain 
a desired goal. 
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habitat and wildlife benefits will also occur if graze lands are 
managed in a healthy manner.  

 
Benefits include:  

      
 Reduced feed costs  
 Maintenance and/or improvement of forage 

production 
 Reduced weeds and associated control costs  
 Reduced fertilizer costs 
 Sustained wildlife and fisheries habitat  
 Prevention of soil erosion; and 
 Water quality and watershed protection 

 

B. Grazing Management 

 The goal of managing grazing land is to ensure herbage yield, both in terms of quality and 
quantity, over a long period of time without sacrificing the nutritional requirement of the animals. 
On the other hand, the goal of grazing is to attain high beef weight within the shortest possible time.   

a) Stocking Rate 

The stocking rate is measured in terms of animal unit (a.u.) per hectare. The 
number of grazing animals is a major factor affecting production per unit area of 
pasture. 

  Table 1. Animal unit (a.u.) equivalent for each class of animal 

  

  

T
h
u
s
,
 
i
f
 
T
The stocking rate of the pasture is ½ a.u. /ha, a total of 63 ha of pasture land is 
needed to sustain 48 heads of cattle.  

 

No. of Head Class of Animal Animal Unit/ 
Head 

Total Animal 
Unit Approximate Age 

20 Cows 1.00 20.00 Above 3 years 
1 Bull 1.25 1.25 Above 3 years 
2 Heifers/Steers 0.75 1.50 2-3 years 
4 Yearling Steers 0.50 2.00 1-2 years 
4 Yearling Heifers 0.50 2.00 1-2 years 
2 Yearling Bulls 0.50 1.00 1-2 years 

15 Calves 0.25 3.75 1 year 
48   31.50  

 
Source: PCAARRD, The Phil. Recommends For Beef Cattle Production 
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b) Stocking Methods 

The use of each stocking methods depends on the climate, soil condition, 
forage crops being grazed and management preferences of the livestock raiser.  

(i) Continuous stocking method – this is the common method where 
animals are on one pasture unit for the whole grazing period. The 
number of animals remains constant but the animal demand for 
forage changes. For instance, animals intended for their meat and 
those that are lactating have variable forage demands compare to 
calves. This method is appropriate when both forage growth and 
animal unit demand are evenly matched throughout the grazing 
period. 

(ii) Continuous variable stocking method – a method that adjusts land 
area or livestock numbers as forage availability changes throughout 
the grazing period. Animals are grazed in a particular land area and 
when forage availability decreases, more area for grazing is opened 
up. For a milking herd, when milk production declines, it can be 
correlated to pasture condition. This signals a need to increase the 
area for grazing. 

(iii) Rotational stocking method - this method is useful on pastures 
where forage growth rates vary little or physiological maturity is 
going to occur regardless of forage height and growth rate. This kind 
of forage crops respond to a recovery period because they need time 
to build food reserves while gaining in leaf area. A pasture is divided 
into paddocks. The recovery period time and grazing period time 
determine the number of paddocks needed. The recovery period 
time divided by the grazing period time plus one equals the number 
of paddocks required.  

 

 

 

 

 

 

 

 

A livestock raiser who is knowledgeable and practices grazing land management through 
these stocking methods maybe invited for experiential sharing. Participants may ask questions 
for better understanding about this particular topic. The facilitator may give 20 – 30 minutes 
for experiential sharing and Q & A.  
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Facilitator’s Guide: Discussion Process 
 

In this part of the lecture, it is recommended that the resource speaker will show 
pictures of the forages stated above or other vegetation available in the locality for 
familiarization and reference.. 

 

C. Pasture Resources 

1. Grasslands 

 Grasslands are area of vegetation dominated by grasses associated with shrubs and/ or 
sparsely scattered woody plants. These areas are found in the provinces of South Cotabato, North 
Cotabato and Bukidnon in Mindanao, in the island provinces of Masbate and Occidental Mindoro 
and in Cagayan and Isabela in Luzon. Philippine grasslands are dominated by “cogon”, with the 
scientific name of Imperata cylindrical. Other types of grass used to fed animals are Themeda, 
Capillipedium and Chryosopogon. 

2. Coconut plantations 

 Areas planted with coconut can also be utilized for livestock production. Vegetation under 
coconut plantations varies in terms of species depending on the location and level of management 
in the plantation. Grasses are the major vegetation that composed of Imperata cylindrical, Axonopus 
compressus, Paspalum conjugatum and Cyrtococcum spp. For legumes, they were Centrosema 
pubescens, Calopogonium mucunoides and Pueraria javanica. 

 

3.  Cultivated croplands and crop residue 

 In cultivated lands such as rice and corn fields, many plant species serves as forages fed to 
animals that are raised in a backyard or small hold farming. Most of these plant species are 
considered weeds such as Echinochloa colona, Rottboellia, Ischaemum rugosum and Dactyloctenium 
aegyptium. For grass species, these are Imperata cylindrical, Paspalum conjugatum and Cyrtococcum 
spp.that grow naturally in orchards. Broadleaf species such as Syndrella nodiflora, Pseudo-
elephantopus spicatus and Asystasia gangetica grow in wastelands or open lands. Some broadleaf 
species grow in cultivated lands. 

 Apart from forages coming from cultivated lands, bulk feed resources given to ruminants is 
contributed by crop residues or farm by-products. This consists of cassava leaves, corn stover, 
mungbean hay, peanut hay, pineapple pulp, rice straw, sugarcane tops and sweet potato vines. 
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D. Policty on Forest Lands Used for Grazing Procedures 

The Department of Environment and Natural Resources passed an Administrative Order No. 
99-36, 1999 governing the administration, management, development, and disposition of forest 
lands used for grazing purposes. The policy aims to promote development, improvement and 
sustainable use of grazing land and technologies. It encourages the private sector, particularly the 
pasture agreement holders, NGOs and other government agencies in the rehabilitation and ensures 
equitable access of individuals, associations and communities to benefits derived from grazing 
lands. 

 According to the policy, Forest Land Grazing Management Agreement (FLGMA) is a 
production sharing agreement between a qualified person, association and/ or corporation and the 
government to develop, manage and utilize grazing lands. The size of the area that may be covered 
by FLGMA shall not be less than 50 ha but not more than 500 ha for individual holder, and not more 
than 2000 ha for association, cooperative or corporation. Areas available for FLGMA are as follows: 

1. Forestlands sub-classified as grazing lands under the following criteria: 

a. Area of not less than 250 hectares. 

b. At least 75% of the area must have a slope of not more than 50%. 

c. Dominant vegetation is grass sufficient to livestock and minimizes soil erosion. 

d. Forage production capability of at least 500 kgs, air-dry, forage production per 
hectare preferably measured during the maximum growth period. 

e. Should be free from established private right or claims, forest concessions or 
other forest licenses or permits, and forest occupancy and other forest 
management agreement. 

2. Forest lands which cannot be sub-classified as grazing lands under the first category but 
are presently devoted to grazing under a pasture lease agreement or permit. 

3. Expired/ cancelled Timber License Agreements (TLA) areas which are suitable for 
grazing. 

Prohibited areas for FLGMA are as follows: 

1. Areas covered by existing TLAs, Industrial Forest Management Agreements (IFMA) and 
other forest land contracts, leases, permits or agreements; 

2. Protected areas except multiple use zones, buffer zones and other areas where 
utilization activities may be allowed; 

3. Forestlands which have been assigned by law under the administration and control of 
other government agencies, except upon written consent of the concerned government 
agency; 
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FACILITATOR’S Guide: Hand-outs 
 

A copy of DENR Administrative Order No. 99-36 must be provided to the participants. 

 

4. Certified ancestral lands and domains, except where the Indigenous Cultural 
Communities/ Indigenous People (ICCs/ IPs) opt to participate in FLGMA; and 

5. Other areas occupied by ICCs/ IPs that are known to be ancestral but are not yet 
covered by Certificate of Ancestral Domains Claims (CADCs) or Certificate of Ancestral 
Lands Claims (CALCs), unless the ICCs/ IPs opt to participate in Community-Based 
Forest Management Program (CBFMP). 
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FACILITATOR’S Guide: Hand-outs 
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Lesson 6.3:
Production Practices
of Native Animals
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Description This lesson will talk about production practices of native 

chickens and livestock animals; this includes breeding and 
reproduction, nutrition and feeding, housing and 
equipment and health management. 

Learning Objectives By the end of four hours, the participants should be able 
to: 

1. Classify healthy animals for breeding and 
reproduction; 

2. Identify feeding resources applicable to native 
animals; 

3. Describe basic housing and equipment used for 
native animals; and 

4. Identify common diseases affecting native 
animals. 

Content  1. Breeding and Reproduction 
        1. Poultry 
        2. Swine 
        3. Ruminants  
2. Nutrition and Feeding 
        1. Poultry 
        2. Swine 
        3. Ruminants  
3. Housing and Equipment 
        1. Poultry 
        2. Swine 
        3. Ruminants  
4.  Health Management 
        1. Poultry 
        2. Swine 
        3. Ruminants  

Process/ Methodology Lecture, site visit, interview/ interaction with the 
livestock raiser 

Time Allocation 1 hour 

Assessment  Methods Pretest, posttest and practicum 

References The Beef Cattle Production Committee. The Philippines 
recommends for beef cattle production. Los Banos, 
Laguna: PCARRD, 1994. 129p. – (PCARRD Philippines 
Recommends Ser. No. 9-B/1994). 
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Description This lesson will talk about production practices of native 

chickens and livestock animals; this includes breeding and 
reproduction, nutrition and feeding, housing and 
equipment and health management. 

Learning Objectives By the end of four hours, the participants should be able 
to: 

1. Classify healthy animals for breeding and 
reproduction; 

2. Identify feeding resources applicable to native 
animals; 

3. Describe basic housing and equipment used for 
native animals; and 

4. Identify common diseases affecting native 
animals. 

Content  1. Breeding and Reproduction 
        1. Poultry 
        2. Swine 
        3. Ruminants  
2. Nutrition and Feeding 
        1. Poultry 
        2. Swine 
        3. Ruminants  
3. Housing and Equipment 
        1. Poultry 
        2. Swine 
        3. Ruminants  
4.  Health Management 
        1. Poultry 
        2. Swine 
        3. Ruminants  

Process/ Methodology Lecture, site visit, interview/ interaction with the 
livestock raiser 

Time Allocation 1 hour 

Assessment  Methods Pretest, posttest and practicum 

References The Beef Cattle Production Committee. The Philippines 
recommends for beef cattle production. Los Banos, 
Laguna: PCARRD, 1994. 129p. – (PCARRD Philippines 
Recommends Ser. No. 9-B/1994). 
 

The Goat Farming Committee. The Philippines 
recommends for goat farming. Los Banos, Laguna: 
PCARRD and PARRFI, 1999. 101p. – (Philippines 
Recommends Series No. 24-C). 
 
The Pork Production Committee 2004. The Philippines 
recommends for pork production. Los Banos, Laguna: 
PCARRD-DOST, 2006. 131p. – (Philippines Recommends 
Series No. 13-D). 
 
 

Materials Manpower: 1 resource person and 2 facilitators 
 
Materials Needed: Overhead projector, powerpoint 
presentation, discussion guides, handouts, model farm 
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Introduction 
  
 Animal production in the Philippines is composed of livestock and poultry species. 
Livestock species include carabaos, cattle, goat and swine. On the other hand, poultry is composed 
of chickens and ducks. Livestock and poultry production is mainly classified into 
backyard/smallhold and commercial production systems. For livestock species, farms with less 
than 20 head of adult animals, or less than 41 head of young animals, or a combination of less than 
10 head of adult and 22 head of young animals are considered backyard/smallhold while those that 
keep more than 20 head of adult, or more than 41 head of young animals, or a combination of more 
than 10 head of adult and 22 head of young animals are classified as commercial farms. For poultry, 
particularly chickens, backyard farms have less than 1000 head of broilers and less than 100 head 
of layers more than this is considered commercial farms.      
 
A.  Breeding and Reproduction 

1. Poultry 

Select hens for breeding that inhibit characteristics such as: 
 

a. Comb – big, reddish and smooth 
b. Beak and eye periphery – pale and white in color 
c. Wattle – soft and smooth 
d. Cloaca – big, egg-shaped, moist and white in color, soft and with adequate space from 

the tip 
e. Healthy, energetic, has glossy feathers and good body conformation  

 
A ratio of 1 rooster: 8 – 10 hens is required in order to produce good quality semen. If the 
number of rooster exceeds, this may result to fighting and may incur additional costs for 
feeds. For breeding purposes, select a rooster which is energetic, fast-growing and healthy.    

  
2. Swine 

Breeding native-type of pigs can be done by natural mating. A ratio of 1 boar: 10 – 20 sows 
is recommended. The boar and sow can also be separated and only joining them when it is 
time for mating.  

 
Basis for selecting breeding animals are as follows: 
 

a. Healthy and disease free 
b. Good and long body conformation 
c. Strong legs  
d. Gilts with at least 5 – 6 pairs of prominent, well-spaced    teats, can produce many 

piglets and have good mothering ability         
e. Boars with well developed testicles of about same size, fast growers, etc  
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 3.  Ruminants 

Adult native cattle were generally small in size. Adult male is heavier and slightly taller than 
an average adult female. Native cattle reached breeding stage at an average age of 27 
months for female and 28 months for male.  
Gestation period in cows is about 283 days. Visible signs of approaching calving are the 
following: 

  
 Relaxed ligaments in the area around the tailhead and pelvis. 
 Swelling of vulva and thick mucus discharge. 
 Udder is congested with milk. 

 
B.  Nutrition and Feeding 

1. Poultry 

The usual feeds given to chickens and ducks are grains, succulent leaves and seeds of 
grasses, insects, earthworms, snails and termites, as well as kitchen refusals like 
cooked rice, bread, coconut meat (chopped or grated), etc. For chicks, it is 
recommended to feed them with “commercial starter feeds” for one month or until the 
chicks developed their body and feathers. 
 
When the animals reached 1 ½ month old, a combination of commercial starter feeds 
and feeds that are mentioned above can be given. Gradually decrease the amount of 
commercial starter feeds and train them to range in search for food. 
 
Give kitchen refusals with 50% rice bran, 20% corn and 30% copra meal. Mix 75% of 
this combination and 25% commercial feeds if preferred. Fill only 1/3 of the feeder to 
avoid wastage. 

 
Feed animals early morning and late afternoon to facilitate inventory and to train them 
to stay inside their shelter during the night. 

  
2. Swine 

One of the best quality of native-type of pigs is they can eat whatever is available. 
They can survive by feeding on rice bran, root crops like “kamoteng kahoy” and “gabi” 
or even only the with kitchen refusals. 

  
The following are the feeds given to swine 
 

a. Breeders (Boar and Sow) 
 1 – 1.5 kilos of mixed feeds (rice bran, corn and copra) per 

head per day 
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 Supplement feeds such as grass, leaves, kitchen refusals, 
cooked root crops, “pungapong”, etc 

 For nursing pigs, increasing the amount of feeds given is 
recommended 

b. Piglets (10 – 45 days old) 
 Give feeds that are easily digested (commercial hog starter) 
 Add fruits, vegetables, rice bran, ground corn or grated 

coconut meat 
 

c. Growers (2 – 5 months old) 
 0.3 – 1 kilo of mixed feeds per head per day 
 Supplement feeds such as grass, leaves, kitchen refusals, 

cooked root crops, “pungapong”, etc 
 

Trichantera or “Madre de Agua” is a grass that is high in calcium and proteins, 
palatable and can be given fresh or dried.   

 
3. Ruminants 

Feeds given to cattle and goats are resourced from grasslands, cultivated pastures, 
weeds and residues from croplands. Ruminants need both a quantity and quality 
feeds. They are fed with roughage (high in fiber) which must be 60% of their diet and 
legumes with 40% and grains as supplements for nutrient and digestibility. Water 
requirement for cattle is 6-8 gallons and for goats is 2-3 gallons per day. 

 

C. Housing and Equipment 

1. Poultry 

a. Brooder House 
 Newly hatched chicks are transferred in to a brooder house so 

that hens could easily lay eggs again 
 Chicks are sheltered here from the time they are hatched until 

they are ready to be weaned 
 Floor space must be 1 sq. m for 20-30 chicks for 3-4 weeks old 
 Use 1 watt of incandescent bulb to provide heat for the chicks 
 Drinkers should be provided 
 Piled old newspapers can be used as an underlayer  to serve as 

feeder for 3 – 5 days, every day, one pile of newspaper is 
removed to have a clean flooring 

 After removing all the piled newspapers, feeder that 
is  made of bamboo, wood, plastic or galvanized iron 
must be provided  
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 Newly hatched chicks are transferred in to a brooder house so 

that hens could easily lay eggs again 
 Chicks are sheltered here from the time they are hatched until 

they are ready to be weaned 
 Floor space must be 1 sq. m for 20-30 chicks for 3-4 weeks old 
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 After removing all the piled newspapers, feeder that 
is  made of bamboo, wood, plastic or galvanized iron 
must be provided  

 

   Grower House 
 Made of light materials that are available in the 

locality 
 Floor space allowance of 0.23 sq m per head  
 Not necessary for scavenge-based system of raising 

poultry 
 For semi-confinement system, 1-2 m per head of 

range area is recommended 
 Confine animals that are in same age in one range 

area to avoid disease and fighting  
 

   Laying House 
 Could be pen type or communal type where roosters  
 and hens stay together 
 Flooring could be all slat or slat-litter combination 
 Nests should be installed in an elevated, relatively 

dark, but comfortable part of the house 
 Should not be installed close to one another to avoid 

double occupancy in a nest 
 Nests can be made up of woven bamboo, rattan, wire 

and boxes made up of either wood , hard carton or 
plastic 

 Rice straws and dried banana leaves can be used as 
beddings for these nests 

 

b. Swine 

Currently, native pigs are only tethered under the trees or are 
ranging around farmer’s dwellings. This system of raising pigs may cause 
incidence of diseases that may result to mortality. Hence, building pens to 
shelter the animals is recommended.   Pens can be made up of nipa, cogon or 
anahaw with an area of 2 sq m per head with walls made with bamboo and 
coconut shells. Animals must be provided an area for ranging with fence 
made up of coconut shells, wood or bamboo sticks. 

 

c. Ruminants 

Since native cattle raisers own 1 - 3 heads of animals, they are 
primarily grazed and tethered in an open pasture. Housing facility is seldom 
provided, only shed that can shelter the animals during inclement weather is 
constructed.  

For goats, the shed may be constructed with bamboo, cogon or nipa. 
An area of 2 m wide and 3 m long for two goats is enough, although extra 
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space is needed for the kids. The floor may be elevated from the ground 
using bamboo slats that is evenly spaced to allow the manure to pass down. 
A feed box for forage and a watering trough may be provided inside the 
shed. 

 

D. Health Management 

1. Poultry 

The following are guide to lessen the incidence of disease outbreak: 
 

 Clean and comfortable shelter. Provide clean shelter, feeders, 
drinkers and other facilities before raising new batch of animals. 

 Feed the animals with adequate and nutritionally balanced feeds to 
develop strong immunity against diseases. 

 Perform vaccination against avian pest and fowl pox. 
 
Common diseases in poultry 
 

Colds - confine the infected animals for one week, mix appropriate 
medicine or herbal in to their drinking water. Deprive the animals with 
water for 2 – 3 hours before giving them the water with medicine. 
  

Fowl pox – Apply iodine on wounds every day. Give a mixture of 
water with an appropriate medicine. Vaccinate animals at 2 months old for 
prevention. 
 

Avian pest – For prevention, vaccinate animals at 9 – 10 days and 
repeat vaccination at 28 – 30 days. Infected animals may die if not treated 
properly. 

 
Immediately separate infected animals to prevent spread of the 

disease. Burn or bury the mortality. 
  

2. Swine 

Vaccinate pigs for hog cholera at 2 months old and at 6 months for 
boars and sows. For colds and cough (respiratory problem), natural remedy 
such as boiled “sambong” and “lagundi” can be given to the infected animals. 
Piglets commonly experienced diarrhea which can be cured by feeding them 
leaves of star apple, guava, puno ng saging, etc.  
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2. Swine 

Vaccinate pigs for hog cholera at 2 months old and at 6 months for 
boars and sows. For colds and cough (respiratory problem), natural remedy 
such as boiled “sambong” and “lagundi” can be given to the infected animals. 
Piglets commonly experienced diarrhea which can be cured by feeding them 
leaves of star apple, guava, puno ng saging, etc.  

 

3. Ruminants 

Animal factors such as age, sex and resistance may contribute to the 
development of some diseases. Young animals are more susceptible to 
parasitism while females are prone to reproductive problems and mastitis 
and newborn w/ o colostrums are very prone to diseases. Other factors are 
climate, management, etc. 

 
Unhealthy animals may be detected with the following signs: 

     
 Loss of appetite, depressed 
 Ears are drooping or not held in alert position 
 Holds its head in a lower position 
 Keeps isolated 
 Difficulty in breathing 
 Movement appears stiff and tired 

 
One of the common diseases in ruminants is bloat which is caused by 

feeding too much grain concentrates. Do not fed animals with finely chopped 
legumes and give half liter of mineral or vegetable oil. 
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Lesson 6.4:
Conservation of  
Indigenous Crops
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Description This lesson discusses the basic concepts for conservation of 
indigenous crops  

Learning Objectives At the end of the lesson, the participants should be able to:  
1. Define and identify indigenous crops;  
2. Explain the need to conserve indigenous crops; 
3. Discuss the different conservation strategies and its 

advantages and disadvantages;   
4. Know the approaches of the different conservation 

strategies;  
5. Differentiate in situ from ex situ conservation 

 
Content A. Indigenous crops and the Need for Conservation 

1. Definition of indigenous crops 
2. Importance of conserving indigenous crops 

B. Conservation Strategies 
1. Ex Situ Conservation  

a. Advantages and disadvantages of ex situ 
conservation 

b. Approaches in ex situ conservation 
2. In Situ Conservation  

a. Advantages and disadvantages of in situ 
Conservation 

b. Approaches in in situ conservation 
c. How to conduct in situ conservation 

3. Complementary Strategies for Conservation 
a. Established ex situ conservation and in situ 

conservation in the Philippines 
b. Indigenous Crops in the Philippines found 

near/within KBAs and PAs 
Progress or 
Methodology 

Lecture, Visual Aids, Group exercises 

Time allocation 2 hours 
Assessment Methods Group exercises on differentiating in situ from ex situ 

conservation;  
Resource 
Requirements 

Laptop, projector, pictures/illustrations, supplies (metacards, 
masking tape, pentel pen, manila paper) 

References International Treaty for Plant Genetic Resources for Food and 
Agriculture (ITPGRFA) (2012). Conservation and Sustainable Use 
under the International Treaty. Rome: Food and Agriculture 
Organization. 
 
Biodiversity Partnership Project Document. 
 
Convention on Biological Diversity. 1992.  
 
Hunter, D., & Herwood, V. (2011). Crop Wild Relatives: A Manual of 
in Situ Conservation. London, UK: Earthscan Ltd, Dunstan House. 
 
ITPGRFA Project 2nd Quarter Progress Report. 2014. 
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Jaramillo, S., & Baena, M. (2002). Ex situ Conservation of Plant 
Genetic Resources: Training Module. Cali, Colombia: International 
Plant Genetic Resources Institute. 
 
Jarvis, D.I., L. Myer, H. Klemick, L. Guarino, M. Smale, A.H.D. 
Brown, M. Sadiki, B. Sthapit and T. Hodgkin. 2000. A Training 
Guide for In Situ Conservation On-farm. Version 1. International 
Plant Genetic Resources Institute (IPGRI), Rome, Italy. 
 
Maxted, N., Kell, S., & Brehm, J. (April 2011). Options to Promote 
Food Security: On-Farm Management and In Situ Conservation 
Plant Genetic Resources for Food and Agriculture. Commision on 
Genetic Resources for Food and Agriculture.  
 
Sotto, R. (2006). Seed Morphology, Dormant and Non-dormant 
Seeds, Recognition and Classification of Seed Storage 
Characteristics. In N. P. Laboratory, Training on Plant Genetic 
Resources Conservation and Management. unpublished. 
 
 

Materials  
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Materials  
 
 

FACILITATOR’S GUIDE: Introduction to the Topic 
 
Provide a short review on agrobiodiversity conservation as discussed in the 
previous lesson.  
 
After a short review, the facilitator will give an overview of what will be discussed 
under this lesson. It should be emphasized that this lesson serves as an 
introduction to one of the deliverables of the Department of Agriculture under the 
Biodiversity Partnership Project (BPP) specifically on the research component 
which is the development of protocols for in situ-on farm conservation of 
indigenous crops.   

. 
 

Introduction  
The Philippines alongside the recognition as one of the world’s megadiversity country is also a 
hotspot for agricultural biodiversity. The country is recognized as the center of diversity for rice, 
coconut, mungbean, taro, yam and spices; and the center of origin and diversity of bananas in 
Southeast Asia (BPP Document). Aside from the above mentioned species, numerous indigenous 
crops have potentials for food and agriculture, however most are undervalued and are tapped by 
local communities mainly for household consumption.  

Indigenous crops are at risk not only from climate change but also from other pressures such us 
overgrazing, fragmentation, habitat degradation and loss, invasive species and 
overexploitation(Hunter & Herwood, 2011). Generally, strategies to conserve plant genetic 
resources are through ex situ conservation such as genebanks, botanical gardens, zoos, parks and 
others. However, it is recognized recently that in situ conservation of indigenous crops in their 
natural surroundings allow crop populations to continuously evolve and generate new genetic 
variation as a form of adaptation to changing conditions (Hunter & Herwood, 2011). 

There have been initiatives in the promotion and utilization of indigenous species in the 
Philippines, however, in situ conservation in natural surroundings, particularly in farmer’s field, is 
still in its infant stage. Even in the global scenario, availability of knowledge and experience on this 
conservation strategy is limited. With the global call to action (References) and the benefits offered 
by in situ conservation, the Biodiversity Partnership Project (BPP) recognizes in situ conservation 
of indigenous crops as one of the approaches to conserve agrobiodiversity and promote sustainable 
use of indigenous resources. 

This lesson aims to provide an introduction to the research component part of the BPP 
deliverables which is the development of protocols for in situ-on farm conservation of indigenous 
crops found in and around protected areas and key biodiversity areas. 
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FACILITATOR’S GUIDE: Introduction to the Concept of Indigenous Crops: 
Picture Identification/Analysis 

 
Motivate the participants by showing pictures of crops and letting the participants 
give the local or common name. After recognizing the crops, the participants will 
identify if it is indigenous to their locality. They will then be asked to give the basis or 
reason of classifying the crops as indigenous. 
 

Indigenous species are the most threatened and widely neglected. These species are also 
least conserved   both in situ and ex situ despite of their potential for food and agriculture. 

A. Need for Conservation 
 

 

1. Indigenous Species 

The Convention of Biological Diversity (CBD) adopted the definition of native species as 
equivalent to indigenous species according to various international agencies to include 
Bern Covention, UNEP-World to Conservation Monitoring Centre (UNEP-WCMC), 
International Union for Conservation of Nature and Natural Resources (IUCN) and 
International Council for the Exploration of the Sea (ICES). Accordingly, Bern Convention 
defines indigenous species refers to species, subspecies, varieties, etc. that has been 
observed in the form of a naturally occurring and self-sustaining population in historical 
times. 

2. Importance of Indigenous Species 
      (Maxted, Kell, & Brehm, April 2011) 
 
 Important components of plant genetic resources available to ensure food and livelihood 

security;  
 Direct use in small-scale subsistence and commercial agriculture;  
 Constitute a potential source of novel genetic diversity for crop improvement;  
 Contribute beneficial traits to crops such as pest or disease resistance and tolerance, yield 

improvement or stability, resistance to adverse effects of climate change such as drought, 
flooding, and heat stress; 

 Play a role in ecosystem functioning and thus in broader environmental sustainability and 
maintenance of ecosystem services;  
 

 
 
 
 
 
 
 



97

FACILITATOR’S GUIDE: Introduction to the Concept of Indigenous Crops: 
Picture Identification/Analysis 

 
Motivate the participants by showing pictures of crops and letting the participants 
give the local or common name. After recognizing the crops, the participants will 
identify if it is indigenous to their locality. They will then be asked to give the basis or 
reason of classifying the crops as indigenous. 
 

Indigenous species are the most threatened and widely neglected. These species are also 
least conserved   both in situ and ex situ despite of their potential for food and agriculture. 

A. Need for Conservation 
 

 

1. Indigenous Species 

The Convention of Biological Diversity (CBD) adopted the definition of native species as 
equivalent to indigenous species according to various international agencies to include 
Bern Covention, UNEP-World to Conservation Monitoring Centre (UNEP-WCMC), 
International Union for Conservation of Nature and Natural Resources (IUCN) and 
International Council for the Exploration of the Sea (ICES). Accordingly, Bern Convention 
defines indigenous species refers to species, subspecies, varieties, etc. that has been 
observed in the form of a naturally occurring and self-sustaining population in historical 
times. 

2. Importance of Indigenous Species 
      (Maxted, Kell, & Brehm, April 2011) 
 
 Important components of plant genetic resources available to ensure food and livelihood 

security;  
 Direct use in small-scale subsistence and commercial agriculture;  
 Constitute a potential source of novel genetic diversity for crop improvement;  
 Contribute beneficial traits to crops such as pest or disease resistance and tolerance, yield 

improvement or stability, resistance to adverse effects of climate change such as drought, 
flooding, and heat stress; 

 Play a role in ecosystem functioning and thus in broader environmental sustainability and 
maintenance of ecosystem services;  
 

 
 
 
 
 
 
 

 
Facilitator’s Guide: Discussion Process 

 
This topic will focus on the key concepts of conservation strategies, importance of 
conservation and most importantly the different approaches/techniques involved. 
The lecture will utilize visual aids such as pictures for the participants to better 
appreciate the concept of conservation of indigenous crops. The lecturer should 
also be able to give examples of each of the topics being discussed.  
 
After the discussion, ask the participants if there are similar activities being 
conducted in their community/locality. Through this, the participants will be able 
to share their knowledge and experience and extent of involvement if there are 
any initiatives being done in the conservation of indigenous crops. 

Provide handouts at the end of the lecture. 

 

B.  Conservation Strategies 
 

 

Given the importance and the benefits that can be derived from indigenous species, there is a need 
to conserve these plant genetic resources. Indigenous crops can be conserved in their natural 
habitats or in conditions outside their natural habitats or in complementarity.  The selection of one 
or more methods depends on the needs, possibilities and the target species .(Jaramillo & Baena, 
2002).  

Different Conservation Strategies  

1. Ex Situ Conservation  
Ex situ conservation is the conservation of plant genetic resources for food and agriculture 
outside their natural environment or habitat (CBD, 1992). It complements the in situ 
conservation as ex situ conservation of all plant genetic resources is not possible (Jaramillo & 
Baena, 2002). The kind of ex situ conservation used is largely determined by the method of 
reproduction of the species, purpose of conservation and the target use of the plant material 
(ITPGRFA, 2012).  

a. Advantages and Disadvantages of  Ex Situ Conservation 
Ex situ conservation has several important advantages for plant genetic 
resourcesconservationists. It is relatively easy to identify the genetic diversity conserved 
in a gene bank or botanical garden, as the material is usually fully documented for the use 
of plant breeders and other scientists. Moreover, the genetic diversity maintained by 
these methods is directly controllable: as long as accessions are kept in suitable 
conditions and regenerated periodically, the likelihood of losing material is relatively low. 
In general, access is alsorelatively straightforward. 
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Types of Seeds based on Seed Storage Characteristics (Sotto, 2006) 

Orthodox seeds are seeds that can tolerate desiccation and freezing temperatures. This type 
of seeds can be dried to low moisture contents and low temperatures without damage. These 
seeds are also termed as desiccation-tolerant seeds. 

Recalcitrant seeds do not tolerate freezing temperatures in contrast to orthodox seeds. 
Freezing damage in moist seeds is associated with the formation of ice crystals which usually 
happens when moisture content of the seed is higher than 15-20%. The two main types of 
recalcitrant seeds are (1) species from aquatic habitats and (2) large-seeded woody 
perennials (i.e. plantation crops cacao, coconut, rubber; tropical fruits avocado, durian, 
jackfruit, mango, mangosteen, rambutan; and tropical timber species Dipterocarpaceae and 
Araucariaceae). 

There are also disadvantages associated with ex situ conservation, however. Foremost 
among these is the inevitable fact that ex situ conservation removes genetic material from 
itsnatural environment. This halts the ongoing evolutionary processes which help to make 
landraces unique and adaptable to changing environments. Moreover, ex situ conservation 
can be a highly expensive endeavour, making it unsustainable in some settings. These 
costs affect the choice of which crops are collected for ex situ conservation, as only major 
crops or those of high economic value as determined by breeders and scientists are likely 
to receiveattention. 

 

b.   Approaches in Ex Situ Conservation  
 

Seed banks    

Seedbanks are the most convenient and easiest material to collect and maintain in a viable 
state for long periods. It is often the preferred option for conserving plant genetic 
resources.  

Seeds are typically conserved at moisturecontent between 3-7 percent, and stored at 
4oCfor short-term conservation,and between -18o and -20o Cforlong-term 
conservation.‘Orthodox’ type of seeds can be conveniently stored under such conditions. 
However, the other type of seeds called recalcitrant seeds, which are typically fleshy and 
large, tend to lose viability and die upon drying or when exposed to lower temperatures. 
Typical examples of recalcitrant seeds include cacao, coconut, mango, oilpalm and rubber. 
In these cases, if conserved ex situ, the species need to be conserved aslive plants in field 
gene banks or as plantmaterial other than seeds such as in tissueculture (ITPGRFA, 2012). 
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Characterization is the 
recording of highly heritable 
characters that can be easily 
seen and are expressed in all 
environments (ITPGRFA, 2012). 

 

A protocol is a set of 
guidelines, or rules. In the 
context of in vitro storage, 
these are step-wise guidelines 
on how to propagate a specific 
crop or species in vitro 
(ITPGRFA, 2012).  
 

Field Gene Banks 
 
A field gene bank is a collection of plants assembled and grown in a field or very often in pots in a 
screen house or greenhouse. It is the most common means of conserving diversityin crops that 
cannot be conserved as seeds, such as crops having recalcitrant seeds or those which are not 
propagated by seeds like roots and tubers, and other vegetatively propagated crops.  Vegetative 
propagation is the abilityof plants to reproduce without sexual reproduction, by producing new 
plantsfrom existing vegetative structures. 
 
The advantage of field gene banks is that materials can be 
readily used for characterization and research in the field 
as compared to other approaches in ex situ conservation 
that requires the plant material to be 
germinated/regenerated and grown before it can be used.  
 
Although field gene banks do not need costly 
equipmentand sophisticated technology, they are 
normallymore expensive to maintain compared to any other form of ex situ conservation,  such as 
seeds or cryopreservation. The maintenance of living collectionsrequires large inputs of labor and 
time, andvast areas of land to contain adequate samplesof the genetic variability of the species.They 
are vulnerable to pests and diseases andbad weather conditions, and only limited geneticmaterial 
can be conserved because ofthe space factor (ITPGRFA, 2012). 
 
 
In Vitro Storage 
 
In vitro storage is an alternative method which is complementary to field gene banks for the storage 
of vegetatively propagated species and has good potential for species with recalcitrant seeds. It 
involves the maintenance of cells or plant tissue transferred to a sterile, pathogen-free environment 
with a synthetic nutrient medium, usually in a test tube or glass jar. 
 
It is possible to establish a working tissue culture facility 
with minimal resources. However, the major pre-requisites 
for in vitro conservation are the availability of skilled 
personnel and an equipped laboratory facility. In vitro 
stored material can be rapidly propagated and disseminated 
given that suitable crop-specific protocols are to be 
developed. One major drawback of in vitro conservation is 
the possibility of genetic instability in plant material, which 
can occur during the culture process.  
 
 
Cryopreservation 
 
Cryopreservation is a form of in vitro storage involving the storage of living tissue at extremely low 
temperatures, usually at -196oCin liquid nitrogen, at which cell metabolism is reduced by arresting 
cell division activities. This guarantees long-term preservation of germplasm in a genetically 
unaltered state. Cryopreservation protocols, like in vitro culture techniques, are species-specific. 
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Examples of Established 
DNA Banks 
 
Remarkable efforts and 
initiatives to establish plant 
DNA banks include Missouri 
Botanical Garden (United 
States), the Kew Gardens, 
Australian Plant DNA Bank 
and Trinity College Dublin 
(Ireland). The Storage Royal 
Botanic Gardens Kew in the 
United Kingdom (hereafter 
“Kew Gardens”) holds 
approximately 40 000 
samples of plant genomic DNA 
(as at the beginning of 2010), 
stored at -80oC. 
 

Propagules can be defined as 
any structure with the 
capacity to give rise to a new 
plant, whether through sexual 
or asexual (vegetative) 
reproduction. This includes 
seeds, spores, and any part of 
the vegetative body capable of 
independent growth if 
detached from the parent. 
 

Significant progress has been made in cryopreservation research over the past 20 years and has 
enabled the development of a number of analytical tools, which allowed a more scientific and 
rational approach to the establishment of cryopreservation protocols. Developed analytical tools 
include thermal (Differential Scanning Calorimetry), biochemical (sugars, lipids, proteins) and 
histo-cytological analyses. These advances have led to the development of cryo-protocols for 
conserving more than 200 plant species.  
 
Cryopreservation methods have the potential of security for long-term conservation of plant 
genetic resource, including orthodox seeds. It also has the advantage of a very little space 
requirement and very cost-effective over the long term.  
 
 
DNA Storage 
 
DNA storage is becoming an increasingly important 
method of genetic material conservation, especially as a 
‘back-up’ to traditional ex situ collections such as seed and 
tissue gene banks. This is due to the rapid development of 
technological and analytical tools, as well as to the demand 
for DNA material from molecular laboratories and 
breeders for use in molecular breeding. DNA material can 
be maintained at very low temperature and its associated 
sequence information may be a cost effective form for 
conserving germplasm, depending on the objective of the 
conservation and the type of use to which it would be 
applied. DNA storage is said to provide the ultimate way to 
conserve the genetic diversity of species that are difficult 
to conserve by conventional means (by seeds or 
vegetatively) or those that are highly threatened in the 
wild. 
 
Efficient and simple method to conserve the genetic 
information is available, however, there are still problems 
encountered with subsequent gene isolation, cloning and 
transfer. In addition, the current technology does not permit 
the regeneration of original live organisms from isolated DNA or electronic information. 
 
Botanical Gardens 
 
Botanical gardens, like field gene banks, maintain their 
plant material traditionally as living collections in the 
garden landscape. It is estimated that there are over 2500 
botanical gardens known in the world, in 148 countries, 
conserving more than 6 million accessions in their living 
collections. Botanical gardens have played a key role in the 
collection and exchange of seed and other propagules with 
other gardens. 
 
Many botanical gardens maintain ex situ collections in the 
field or in green houses. Some have seed banks for medium-
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to long-term storage, while very few use in vitro or cryopreservation techniques for conservation. 
The role of the gardens in conserving diversity within species is, however, limited because most 
conserve only a few representatives of each species. 
 
 

2. In Situ Conservation 
 
In situ conservation is the conservation is the conservation of ecosystems and natural habitats and 
the maintenance and recovery of viable populations of species in their natural surroundings and, in 
the case of domesticated or cultivated plant species, in the surroundings where they have 
developed their distinctive properties (CBD, 1992).In situ conservation in the strict sense is mainly 
used for wild species including crop wild relatives found in wild habitats. In situ conservation for 
domesticated or cultivated speciesis referred to as on farm conservation of which traditional and 
locally adapted varieties of crops are conserved on farm (ITPGRFA, 2012). 

 

a.  Advantages and Disadvantages of  In Situ Conservation 
 

There are significant advantages to in situ conservation. One is its conservation of both genetic 
material and the processes that give rise to diversity. The long-term sustainability ofbreeding 
efforts may depend on the continued availability of the genetic variation that can bemaintained and 
developed in farmers’ fields. In addition, in situ conservation can addressthe conservation of a large 
number of species at a single site, while this might be difficult forex situ conservation owing to 
species' different requirements for ex situ maintenance (e.g.different seed storage behaviour, 
multiplication requirements, etc.). Under certaincircumstances, depending on the crop or type of 
genetic resources to be maintained,interventions supporting their continuing evolution on-farm 
may be cheaper and moreeffective than ex situ storage. As Stephen Brush notes, “Potentially, far 
larger amounts ofgermplasm may be conserved on-site than is economically feasible off-site. While 
habitatprotection does not per se facilitate the utilization of germplasm that is preserved, the 
longtermsustainability of breeding efforts may depend on continued availability of largeramounts 
of germplasm than can be effectively stored off-site” (Brush 1991:154).  
 
However, there are also distinct problems associated with in situ approaches toconservation. It may 
be difficult for scientists to identify and access the genetic materialbeing conserved, which can be a 
problem for plant breeders who wish to use material withparticular characteristics for their work. 
Moreover, on-farm approaches rarely allow the closecontrol of germplasm by scientists that ex situ 
approaches facilitate. The same factors that allow for dynamic conservation may serve to threaten 
the security of landraces. Geneticerosion can still occur due to unforeseen circumstances like war 
and natural disasters, whilesocial and economic change may either foster or hinder on-farm 
biodiversity conservationover time. Indeed, one of the challenges of in situ conservation research is 
to evaluate howeconomic development is affecting farmer maintenance of diversity so as to account 
for thisprocess in the implementation of conservation initiatives. 
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b. Approaches in In Situ Conservation  
 
In situ Conservation of Wild Plant Species  
 
The aim of in situ conservation of wild species is to ensure that populations of target species are 
maintained in the natural habitats where they have evolved and that their continued survival is not 
threatened. The commonly used method for in situ conservation is to protect the natural habitats by 
declaring the sites as protected areas. In a broader context, in situ conservation may involve the 
creation of genetic reserves to ensure that the maximum possible genetic diversity is maintained 
and available for potential utilization (ITPGRFA, 2012).    
 
 
On-farm Conservation 
 
In situ conservation on-farm, commonly referred to as on-farm conservation or on-farm 
management, is the continuous cultivation and management of a diverse set of populations by 
farmers in the agro-ecosystems where a crop has evolved. On-farm conservation concerns entire 
agroecosystems, including immediately useful species (such as cultivated crops, forages and 
agroforestry species), as well as their wild and weedy relatives that may be growing in nearby 
areas.  
 
The following are the practices that support the maintenance of diversity within agricultural 
production systems: 

 agronomic practices 
 seed production and distribution systems 
 management of the interface between the wild and cultivated ecosystems 

 
A common practice or set of practices to conserve plant genetic resources is through production in 
home gardens which is often the site for experimentation, introduction of new cultivars, or for 
domestication of wild species.   
 
Existing general approaches in farmer’s diversity management as described by Borromeo (2006) 
include the following:  

 Seed flows which is the exchange and sharing of planting materials and information among 
farmers 

 Variety selection which is the acquisition of seeds or planting materials usually followed by 
farmer experimentation and evaluation 

 Variety adaptation wherein specialized populations/variety may be developed especially if 
selective pressures are strong and distinct 

 Seed selection and storage wherein farmers devote time and effort in selecting 
seeds/planting materials for the next growing season.  

 

c.  How to Conduct In Situ Conservation 
 
The following procedures are essential for the successful implementation of in situ on-farm 
conservation of agricultural biodiversity (Jarvis, 2000): 
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The following procedures are essential for the successful implementation of in situ on-farm 
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Building an On-farm Conservation Initiative 
 

a. Institutional frameworks for the implementation of on-farm conservation. Developing 
and carrying out an on-farm conservation program requires more than resources and the 
expertise to collect and assimilate research data. It also requires partnerships among many 
individuals and institutions. 

b. Who is involved? Different types of institutions will be involved in an on-farm conservation 
effort at different levels. This institutional diversity is necessary in part because each type of 
organization has a unique set of capacities, and only through combining these abilities is it 
possible to address the complexities of on-farm conservation. These include farmers, 
farmers’ organizations, community-based organizations (CBOs), non-government 
organization (NGOs), national research institutes, government ministries and international 
institutes. 

c. Institutional Linking. The most important features of institutional linkages are 
collaboration in multidisciplinary teams, effective communication and the ability to 
negotiate adversity. 

d. Strengthening national 
frameworks for on-farm 
conservation through 
training and equity.The 
first step in the 
establishment of a national 
framework for on-farm 
conservation is the 
identification of partners 
and the creation of linkages 
between them– including 
diverse disciplines, 
institutions,  and formal and 
informal sector 
organizations. Other 
important aspects of 
creating a national 
framework for long-term, 
sustainable research and 
implementation of on-farm 
conservation include 
training and equity.  
 

Figure 1.A national framework for 
implementing on-farm conservation 

in Hungary. 
(as cited in Jarvis, 2000) 
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Preparation, Site Selection and Participatory Approaches 
 

a. Identification of target crops.Key crops selected for conservation by a national program 
should fulfill one or more of the following criteria: 
 

 Important for local livelihoods 
 Important for national breeding programs 
 Important for future food security 
 Important for national consumption or sale 
 High, useful, or important diversity contained in the country 
 Rare or endangered. 

 
b. Review of existing data.Data collection begins with a review of secondary data (such as 

census reports) and previous research (such as anthropologists’ case studies). Other 
information resources useful for consultation include a) descriptor lists, b) databases of ex 
situ germplasm collections, c) herbarium collections, d) published literature in the natural 
and social sciences, e) grey literature, and f) personal knowledge of experts. 
 

c. Define criteria for site selection.The criteria defined for site and farmer selection should 
relate to the factors that are hypothesized to be associated with significant variation in crop 
genetic diversity, which maybe socioeconomic or cultural (such as ethnic diversity, 
fragmentation of land holdings,population density, and integration into input, product and 
labor markets) andagro ecological (such as the presence of diverse niche environments). 
Variation must exist between study sites and between farmers within the sites in order to 
test these different relationships. In addition, the criteria for site selection should account 
for particular ecological or geographic factors that define the region of interest for on-farm 
conservation. 
 

d. Diagnostic survey.The review of existing data should be combined with a diagnostic 
survey, using Rapid RuralAppraisal (RRA), Participatory Rural Appraisal (PRA), or a similar 
approach. This rapid participatory diagnostic exercise will provide further information to 
characterize sites in the target regions by their socioeconomic and agro ecological 
situations, diversity in the targetcrops, and the feasibility for research. Diversity within the 
target crops can be measured by the number of farmer-named varieties for the purposes of 
a diagnostic survey, which can be validated with morphological and genetic analysis later. 
The levels of various factors should be recorded, such as: population density, road surface 
and transport, access to different types of markets, percent of irrigated and rain-fed area, 
variation in altitude and soils, the importance of crop production and other sources of 
income in community livelihoods, recent perceptions of change in the genetic resources 
base, and other criteria of national or regionalinterest. The interest of the community in the 
project, and other logistical considerations likeaccessibility, also should be gauged. Before a 
PRA can be successfully employed, localresearch teams must be trained in participatory 
approaches for gathering data in ruralcommunities. 
 

e. Site selection. One purpose of these activities is to identify appropriate study sites. 
Selection of thehouseholds, plots and varieties to be studied in the project should be 
determined by thesampling strategies of the disciplines involved. 
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Preparation, Site Selection and Participatory Approaches 
 

a. Identification of target crops.Key crops selected for conservation by a national program 
should fulfill one or more of the following criteria: 
 

 Important for local livelihoods 
 Important for national breeding programs 
 Important for future food security 
 Important for national consumption or sale 
 High, useful, or important diversity contained in the country 
 Rare or endangered. 

 
b. Review of existing data.Data collection begins with a review of secondary data (such as 

census reports) and previous research (such as anthropologists’ case studies). Other 
information resources useful for consultation include a) descriptor lists, b) databases of ex 
situ germplasm collections, c) herbarium collections, d) published literature in the natural 
and social sciences, e) grey literature, and f) personal knowledge of experts. 
 

c. Define criteria for site selection.The criteria defined for site and farmer selection should 
relate to the factors that are hypothesized to be associated with significant variation in crop 
genetic diversity, which maybe socioeconomic or cultural (such as ethnic diversity, 
fragmentation of land holdings,population density, and integration into input, product and 
labor markets) andagro ecological (such as the presence of diverse niche environments). 
Variation must exist between study sites and between farmers within the sites in order to 
test these different relationships. In addition, the criteria for site selection should account 
for particular ecological or geographic factors that define the region of interest for on-farm 
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d. Diagnostic survey.The review of existing data should be combined with a diagnostic 
survey, using Rapid RuralAppraisal (RRA), Participatory Rural Appraisal (PRA), or a similar 
approach. This rapid participatory diagnostic exercise will provide further information to 
characterize sites in the target regions by their socioeconomic and agro ecological 
situations, diversity in the targetcrops, and the feasibility for research. Diversity within the 
target crops can be measured by the number of farmer-named varieties for the purposes of 
a diagnostic survey, which can be validated with morphological and genetic analysis later. 
The levels of various factors should be recorded, such as: population density, road surface 
and transport, access to different types of markets, percent of irrigated and rain-fed area, 
variation in altitude and soils, the importance of crop production and other sources of 
income in community livelihoods, recent perceptions of change in the genetic resources 
base, and other criteria of national or regionalinterest. The interest of the community in the 
project, and other logistical considerations likeaccessibility, also should be gauged. Before a 
PRA can be successfully employed, localresearch teams must be trained in participatory 
approaches for gathering data in ruralcommunities. 
 

e. Site selection. One purpose of these activities is to identify appropriate study sites. 
Selection of thehouseholds, plots and varieties to be studied in the project should be 
determined by thesampling strategies of the disciplines involved. 

i. Ecosystems 
 General magnitude of diversity at agro ecosystem, species and variety levels 
 Local diversity in specific agro ecological variables (soil, altitude, 

precipitation, etc.) 
ii. Crops 

 Richness of intraspecific diversity within target species 
 Presence and diversity of wild or weedy relatives, and possibility 

ofintrogression/hybridization 
 Likely presence of specific adaptations 
 Genetic erosion and presence of landraces under threat in target species 

iii. Farmers and communities 
 Sociocultural and economic diversity 
 Diversity of livelihoods, and importance of target crops for various ways of 

life 
 Farmers’ knowledge and skills in seed selection 
 Market opportunities 

iv. Partners 
 Community interest and cooperation 
 Previous conservation interventions (if any) 
 Presence and capacity of local institutions, especially for research 

v. Logistics 
 Site accessibility throughout the year 
 Availability of resources 

 
f. Community Sensitization.Although community interest in the project should be assessed 

during the diagnostic survey,activities to involve the farmers in the project before data 
collection begins are crucial forgenerating enthusiasm for research activities. To ensure that 
farmers, who are the actualimplementers of on-farm conservation, are stakeholders in the 
project, a dialogue must bewell established so that their interests can be voiced to 
researchers and included in researchactivities. A community sensitization activity may be 
the initial foundation for collaboration between a farming community and a national plant 
genetic resourcesprogram that will be the basis of a sustainable on-farm conservation 
program,including research and long-term monitoring.Community sensitization activities 
for an on-farm conservation project may focus oneducating farmers about the value of local 
crop diversity and building on local pride in thecultural heritage of their landraces. 
 

g. Participatory Approach.Participatory research refers to techniques that 
emphasizeresearchers and participants learning together, rather than the extraction of 
information byresearchers from participants. The use of participatory methods can serve to 
include farmersin the research process and to incorporate their knowledge on local 
socioeconomic andagro ecological conditions, their crop and seed management practices, 
and the characteristicsand origins of their varieties into project data. An exploratory 
approach – one which is notbased on preliminary hypotheses – is initially useful because it 
does not presuppose orassume the different categories or reasons underlying farmers’ 
knowledge and enablesfarmers to employ their own values and standards of measurement. 
 

h. Participatory Techniques.A number of techniques that will be useful for participatory 
research for on-farmconservation were developed through Participatory Rural Appraisal 
(PRA) and Rapid RuralAppraisal (RRA). PRA and RRA both describe an approach andrange 
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of methods emphasizing farmers' knowledge and ability to participate in research.They 
share many innovative methods but differ in that the focus of RRA is learning byoutsiders, 
while the objective of PRA is analysis and action by insiders.There is a wide range of 
participatory research techniques, and researchers commonly blendexisting techniques or 
invent new ones to suit particular settings as listed below: 

 Key Informant Interviews 
 Focus group discussions 
 Spatial mapping 
 Correlation exercises 
 Calendars and temporal mapping 
 Transects. 

 
i. Ensure farmers benefit from the use of local crop diversity. Farmers may notbenefit from 

the use of local crop diversity for several reasons. The provisionof government incentives is 
a possibility and if they are to be used, they mustbe linked to some form of guarantee from 
the landowner to ensure the local cropthrives; therefore, a management agreement 
including a conservationprescription is required. 

 

Sampling, Structuring, Documenting and Presenting Information for Action Plans 
 

a. Obtaining a representative sample. Appropriate sampling is important to ensure that 
adequate representation of the situation orsite is reflected in the information collected. 
 

b. Collecting and structuring information to support in situ conservation on-farm.As soon 
asthe national framework for implementation of on-farm conservation, site selection and 
community sensitization are conducted, partners in an on-farm conservation program are 
in a position to collect and structure information that will support in situ conservation on-
farm under the four major topics: 

i. The amount and distribution of genetic diversity being maintained on-
farm.Documenting the amount and distribution of genetic diversity on-farm 
requires informationon the genetic identity of farmer-named varieties; the genetic 
structure ofpopulations, the pattern of farmer-named variety occurrence, and the 
seedsupply system. The plant’s breeding system is important,and initial data have 
shown that inbreeding crops such as rice, barley and durum wheat willhave 
different patterns of distribution than outcrossing crops such as maize. 

ii. The processes being used to maintain this diversity.These practices may relate to a 
particular farmer-named variety, acrop in general, or a land or soil type. This 
information can be used by breeders for theimprovement of local varieties, by 
farming system managers for improved management ofabiotic and biotic limiting 
factors. It also can be used to identify methods to introduce newdiversity into the 
farming system and to determine the vulnerability of the present seedsupply system 
and its effectiveness for conservation under normal and abnormal (e.g.random 
events) conditions. This information will be important in designing strategies 
thatsupport farming systems in continuing to maintain crop diversity over time 

iii. The social, economic, cultural and environmental factors influencing farmers to 
maintain diversity on-farm. One of the reasons for collecting socioeconomic data at 
the household level is to provide abasic understanding of the human contexts that 
characterize local farming systems.Household characteristics, market development, 
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shown that inbreeding crops such as rice, barley and durum wheat willhave 
different patterns of distribution than outcrossing crops such as maize. 

ii. The processes being used to maintain this diversity.These practices may relate to a 
particular farmer-named variety, acrop in general, or a land or soil type. This 
information can be used by breeders for theimprovement of local varieties, by 
farming system managers for improved management ofabiotic and biotic limiting 
factors. It also can be used to identify methods to introduce newdiversity into the 
farming system and to determine the vulnerability of the present seedsupply system 
and its effectiveness for conservation under normal and abnormal (e.g.random 
events) conditions. This information will be important in designing strategies 
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maintain diversity on-farm. One of the reasons for collecting socioeconomic data at 
the household level is to provide abasic understanding of the human contexts that 
characterize local farming systems.Household characteristics, market development, 

agricultural intensification, agro ecologyand government policy may be important 
determinants of how many and which varietiesfarmers plant 

iv. The people maintaining this diversity in terms of gender, age, ethnic and social or 
economic status in the community.Knowing who (gender, age, ethnic, social, wealth, 
etc. group) is responsible for varietymaintenance, selection and agricultural 
management practices including planting, weeding,harvesting, storage and seed 
selection is important when producing action plans forsupporting in situ 
conservation on-farm. 

c. Documentation for in situ conservation on-farm.Documentation of the research process 
will provide a useful basis for alonger-term system of documentation on the crop 
populations and communities targeted forconservation.A good documentation system will 
also be flexible, capable of handling differenttypes of data. Other features of a good 
documentation system include the ability to maintaindata integrity, fast information 
retrieval, user-friendly operation, and clear organization (as cited in Jarvis, 2000). 

d. Returning information to the community.Part of participatory research involves making 
sure that data are of some use to the communities from which they are being elicited and 
returning these data in a user-friendly format. Data collected through on-farm research, 
such as compilations of variety names,could be useful to communities for use in Community 
Biodiversity Registers or Community Development Plans and other localknowledge 
documentation systems. Posters or displays in vernacular languages can present written 
information. Cultural knowledge such as recipes or folk songs highlighting theimportance of 
local crop diversity can be published and disseminated to communities invernacular 
languages. 

e. Using information for action plans for on-farm conservation. With a knowledge of the 
extent and distribution of diversity, the processes that maintain thisdiversity, the reasons 
the diversity is being maintained, and by whom, a national programcan begin to formulate 
plans to support ongoing processes, which may include targeted interventions.   

 

C. Complementary Strategies for Conservation  
 
In situ conservation is one of two possible strategies to conserve plant genetic resources. Theex situ 
approach to conservation includes methods such as cryopreservation, field genebanks,in vitro 
conservation and live plants in botanical gardens. Traditionally, in situ conservationhas been used 
for the conservation of forests, wild species and areas valued for their wildlifeor ecosystems, while 
ex situ conservation has been a predominant approach for theconservation of plant genetic 
resources for food and agriculture (Brown 2000). This ischanging, however, as scientists recognize 
that each approach has particular advantages anddisadvantages in the conservation of crop genetic 
resources. 
 
Because each conservation approach has distinct advantages and disadvantages, the mosteffective 
conservation system will incorporate elements of both. This combination is referredto as an 
integrated approach to conservation. Focusing on a single species, such an approachcan combine 
any number of available ex situ and in situ conservation options. In situconservation approaches 
should not be in competition with ex situ initiatives for resources orprioritization, but rather 
complement each other within institutional frameworks tomaximize the sharing of information and 
the benefits of conservation (Brush 1991).Any integrated conservation strategy should of course be 
guided by the objectives of theconservation. Some of the questions to address in the design of an 
appropriate integratedconservation strategy are shown below. This list of questions is not 
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exhaustive, but it beginsto address the factors that must be taken into account when developing an 
integratedapproach to conservation. 
 

a.  Established Ex-situ and In-situ Conservation in the Philippines 
 
A range of mechanisms for conservation and protection has been established by the Philippine 
government but large portions of the country’s biodiversity still remain outside the national 
Protected Area system, particularly those found within agricultural landscapes (ITPGRFA Project 
Briefer, 2014).As a step towards harmonizing conservation and utilization of PGR, the project titled 
“Integrating the Conservation of Plant Genetic Resources for Food and Agriculture into 
Decentralized Landscape Management for Food Security and Biodiversity Conservation in Critical 
Eco-Regions in the Philippines” commonly known as the ITPGRFA Project was initiated in 
coordination with the UNDP-supported project “Partnerships for Biodiversity Conservation: 
Mainstreaming in Local Agricultural Landscapes” or BPP. 
 
ITPGRFA Project efforts concentrate in promoting the integration or mainstreaming of biodiversity 
conservation in the agricultural production system, markets and other sectors to secure national 
and global environmental benefits. Part of the project objectives is to deliver protocols for in situ 
on-farm conservation of traditional varieties of rice, taro, sweet potato and yam. The project is 
being implemented in three (3) major KBAs across the Philippines: Quirino Protected Landscape 
for Luzon, Central Panay Mountains for Visayas, and Mt. Hamiguitan for Mindanao. 
 
On the other hand, the Institute of Plant Breeding (IPB)- National Plant Genetic Resources (NPGRL) 
serves as repository for all crops across the country other than rice, which is being maintained by 
the Philippine Rice Research Institute (PhilRice). The NPGRL practice ex situ conservation in 
propagating and improving crop varieties that are already scarce in nature. The laboratory plays a 
significant role in reducing losses in agri-biodiversity especially during calamities where most 
indigenous crop varieties are worn out from existence. 
 

b.  Indigenous Crops in the Philippines found within/near KBAs and PAs 
 
Example of indigenous crops found within selected KBAs across the country based on initial results 
of the assessment of diversity of traditional varieties of rice, sweet potato, taro and yam (ITPGRFA 
Project 2nd Quarter Progress Report, 2014): 
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Rice (Oryza sativa) 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

Local name /Variety:  Camoros  

Location: Central Panay Mountains 
                  Antique Province 
 

Local name/ Variety:   Pinilisa 

Location:  Quirino Protected Landscape 
                    Quirino Province 
 

Local Name/Variety: Capurcas  

Location: Central Panay Mountains 
                    Iloilo Province 
 

Local Name/Variety:  Perya  

Location: Mt. Hamiguitan 
                    Davao Oriental 
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Sweet Potato (Ipomoea batatas) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Local Name/Variety: Unnamed variety  

Location: Quirino Protected Landscape 
                Quirino Province 
 

Local Name/ Variety: Tinangkong  

Location:  Central Panay Mountains 
Iloilo Province 
 

Local Name/Variety:  Buntag-hapon  

Location:  Mt. Hamiguitan 
                 Davao Oriental 
 

Local Name / Variety: Miracle  

Location: Central Panay Mountains 
                 Antique Province 
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Local Name/Variety: Unnamed variety  

Location: Quirino Protected Landscape 
                Quirino Province 
 

Local Name/ Variety: Tinangkong  

Location:  Central Panay Mountains 
Iloilo Province 
 

Local Name/Variety:  Buntag-hapon  

Location:  Mt. Hamiguitan 
                 Davao Oriental 
 

Local Name / Variety: Miracle  

Location: Central Panay Mountains 
                 Antique Province 
 

 

 

Taro (Colocasia esculenta) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Local Name/Variety:  Gabing Pula  

Location: Quirino Protected Landscape         
Quirino Province  

 

Local Name/Variety: Pilit 

Location: Central Panay Mountains 
                Iloilo Province 
 

Local Name/Variety: Wakag  

Location: Mt. Hamiguitan 
                Davao Oriental 
 

Local Name/Variety: Mansinulo  

Location: Central Panay Mountains 
Antique Province 
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Yam (Dioscorea alata) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Local Name/Variety: Ube Puti  

Location: Quirino Protected Landscape 
                  Quirino Province 
 

Local Name/Variety: Sampawanen  

Location: Central Panay Mountains 
Antique Province 
 

Local Name/Variety: UbiTapol 

Location: Central Panay Mountains 
Iloilo Province 
 

Local Name/Variety:Tapul  

Location: Mt. Hamiguitan 
Davao Oriental 
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Local Name/Variety: Ube Puti  

Location: Quirino Protected Landscape 
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Facilitator’s guide: Learning Assessment 
 
Divide the participants into two groups. Each group will work on the same set of 
exercise on distinguishing the difference between in situ conservation and ex situ 
conservation. 
 
Each group will be given a set of metacards with written descriptions of the 
different conservation approaches/techniques. In 20 minutes, the team will group 
these descriptions in which conservation strategy the description belongs. 
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Lesson 6.5:
Conservation 
Agriculture
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Description  This lesson is an overview of the concepts, key issues, importance, 
basic principles, benefits, and challenges of conservation agriculture 
adoption towards biodiversity conservation. 
 

Learning Objectives At the end of the lesson, the participants should be able to : 
1. Define and discuss the basic concepts, key issues, and 

importance of conservation agriculture. 
2. Enumerate the key principles of conservation agriculture. 
3. Explain the benefits of adopting conservation agriculture 

practices to their respective farms. 
4. Give  examples of best practices that promote conservation 

agriculture.  
5. Identify and provide solutions to constraints in conservation 

agriculture adoption 
 

 Content 1. Definition and Key Issues of Conservation Agriculture  
2. Key Principles of conservation agriculture 

a. Mulching 
b. Zero or minimum tillage 
c. Appropriate crop rotation and crop combinations 

3. Benefits  of Conservation Agriculture  
4. Example of Interventions/Best practices 

1. Use of cover cropping 
2. Continuous Mulching 
3. Farm Residue Management 

5. Adoption Constraints and Solutions 

Process/Methodology  Lecture –discussion, brainstorming  on the concept of conservation  
Time Allocation 30 minutes 
Assessment Methods Pre and post-behavior indices 
Presentation  
Materials 

Powerpoint presentation 

References DA-UDP. 2006. Trainer’s Manual on Agricultural Extension and Land 
Management. Department of Agriculture-Upland Development 
Programme in Southern Mindanao, Davao City, Philippines. 
 
Haribon Foundation.2006. Philippine Biodiversity Conservation: 
Trainer’s Manual. Quezon City: Haribon Foundation for the 
Conswervation of the Natutural Resources, Inc. 
 
FFTC-ASPAC.  June 1995. Soil Conservation Handbook Taipei, Taiwan. 
 
Working Draft on Policy and Institutional Support for Conservation 
Agriculture. December 2013.  Food and Agriculture Organization 
(FAO) of the UN Regional Office  for  Asia-Pacific. 

Materials Expert 
Laptop 
LCD projector 
Supplies 
Brochures 
Handout 
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FACILITATOR’S GUIDE: Initial Activity 

Ease in the participants to the topic with an activity. On a half sheet of paper, ask the 
participants to write or draw their understanding on conservation agriculture.  

Ask participants to place their outputs in a manila paper posted in the wall. 

Introduction 

The increasing demand for food and fibers has put pressures to the agriculture sector to 
increase farm productivity in a given farm area and expand cultivation in the sloping areas. 
Varied input-driven technologies in crop management have been adopted by farmers to 
increase farm production. However, the intensive cultivation and crop management have 
contributed to soil erosion, top soil loss, soil nutrient depletion, occurrence of pests and 
diseases and further land degradation. 

This lesson will walk through the participants on the basic concepts, principles and benefits of 
conservation agriculture to promote resource-saving agricultural production technologies for 
efficient use of resources. The participants can relate their farming practices to the 
interventions and best practices that will be discussed in this lesson.  

  

 
 
A. Definition and Key Issues of Conservation  Agriculture 

Conservation agriculture is a concept in agricultural production that adopts the 
principles of zero or minimum tillage, mulching and soil protective cover and 
crop rotation to conserve and improve the utilization of resources. This concept 
minimizes soil erosion, improves soil nutrient, increase water infiltration and low 
labor requirements.  

 
The increasing population gives pressure to the agriculture sector to address food 
security. and self-sufficiency.  However, the land area for agriculture has declined 
due to land-use changes.  With the limited farm area, the use of various agricultural 
technologies have been adopted by farmers  for crop production which encouraged 
intensive cultivation, increased demand  for irrigation, inputs and labor.  Prolonged 
land cultivation and utilization results in soil erosion, soil nutrient depletion and 
further land degradation.  With the understanding the concept of conservation 
agriculture, these issues and challenges can be addressed. 
The primary purpose of conservation agriculture is to protect, improve and proper 
use of the natural resources in the land being used for crop production. It conserves 
and continues to improve the soil quality. It prevents the negative effects of 
intensive farming or intensive cultivation.  
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crop rotation to conserve and improve the utilization of resources. This concept 
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B.  Key Principles of Conservation Agriculture 

There are three (3) key principles of conservation agriculture.  

1. Mulching or establishment of permanent or semi-permanent organic soil cover. 
It is a protective covering of grass, crop residues or other organic materials 
spread over the ground between crop rows or around the trunks of tress.  It 
reduces runoff and soil loss and increases soil moisture.  It suppresses weeds 
and save labor cost of weeding, it adjusts soil temperature, increases soil organic 
matter and reduces evaporation of soil moisture.  

2. Observance of zero or minimum tillage is the non-cultivation or minimum 
cultivation of the soil to improve soil structure, reduce soil particles 
disintegration.  

3. Application of appropriate crop rotation and crop combination to minimize 
pests and diseases and soil rejuvenation. It involves the growing of various crop 
species in sequence, one after another, in the same part of the field.   

Example of crop rotation:  Rice- Corn - Mongo  
 
C.   Benefits Derived from Conservation Agriculture  

 
The adoption of conservation agriculture provides several benefits and incentives to 
farmers. It gives low production cost in terms of fuel and labor costs, irrigation 
consumption and right timing of cropping calendar, thus, resulting in increase in 
farm income. It increase soil water retention due to minimum soil disturbance, soil 
cover from crop residues and low evaporation rate. Therefore, more water is 
available for crops. Low disturbance to the soil enhances the soil microbial diversity 
and activities.  The soil aggregates are more cohesive. The soil decay of crop 
residues increases the level of soil organic matter status. Application of fertilizer 
and irrigation to crops is more effective due to high infiltration and retentions rates. 
Conservation agriculture is useful to all kinds of farm’s size, environment and agro-
ecological systems. However, the adoption is dependent on the farmer’s resources, 
trainings and choice of crops 
 

D.  Examples of Interventions/Best practices in Conservation Agriculture 
1. Use of Cover cropping 

It refers to the planting of close-growing crops in the field or under trees during 
fallow period of cultivated land to protect the soil from raindrops impact and 
surface runoff, suppress weed growth, provide fodder for animals and improve 
soil fertility. 
 

2. Continuous Mulching 
This is the practice of covering the soil with cut grasses, crop residues or other 
organic materials, between rows of plants or around the base of trees. It helps 
retain soil moisture, prevent weed growth, enhances soil structure, and 
improves soil fertility.   
 

3.    Farm Residue Management 
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It involves management and proper utilization of crop residue to recycle 
nutrient and reduce fertilizer inputs through composting, residue incorporation, 
trash line and mulching. 
 

E.  Adoption Constraints and Challenges on Conservation Agriculture  

The adoption of conservation agriculture is slow phasing because of its long gestation period of 
reaping benefits. The immediate benefits of practicing conservation agriculture vary according 
to the environmental and economic situation of the farmer-adopter. It requires changes in the 
cultural management and practices of the farmer, thus, it takes time to see the full benefit of 
conservation agriculture. Weeds are often a major initial problem.   

The challenge for all stakeholders is to understand the opportunities of conservation agriculture 
and overcome the past mindsets on cultural crop management. It takes an extensive advocacy 
and extension efforts in order to encourage land-users and would-be adopters to engage in 
conservation agriculture.   
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Lesson 6.5:
Conservation
Farming
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Description This lesson will talk about conservation farming 
practices that are considered to be biodiversity friendly.  

Learning Objectives By the end of the lesson, the participants should be able 
to: 

1. Describe the concept of conservation farming 
and its importance to sustain productivity and 
environmental integrity (knowledge) 

2. Use simple tools to develop farm plan and 
create farm layout, and determine suitable 
crops and required fertilizer application 
(application and synthesis)   

3. Identify different soil conservation technologies 
that promote biodiversity friendly practices 
(knowledge) 

4. Give examples of current farming practices that 
enhance / do not enhance biodiversity in 
multiple use zones (comprehension) 

5. Identify different water conservation 
technologies that promote biodiversity friendly 
practices (knowledge) 

Content A. Concept and Approach To Conservation Farming 
B. Tools for On-Site Farm Planning and Farm Layout 

1. Farm Planning 
2. Use of A-Frame 
3. Soil Sampling and Analysis using STK 

C. Soil resources Management and Conservation 
1.   Soil Barriers 
2.   Zero/Minimum Tillage 
3.   Counter Tillage and Hedgerows Planting 
4.   Alley Cropping 

D. Enhancing Biodiversity in Conservation Farming 
within the Multiple Use Zones 

E. Water Harvesting and Conservation 
1.  Soil Traps 
2.  Diversion Ditches 
3.  Drop Structures 

 
Process/ Methodology Lecture, site visit,  

Time Allocation 1.5 hours 

Assessment  Methods Pretest, posttest and practicum 

References presentation, discussion guides, handouts, model farm 

Materials Manpower: 1 resource person and 2 facilitators 
Materials Needed: Overhead projector, powerpoint 
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Introduction 

Multiples use zones in protected areas consists of hillylands and highlands that are considered 
fragile environments subject to various forms of soil/ land degradation, dwindling biodiversity, 
changing climate and urban development.  Their gradient is usually more than 18 percent slope.  
Without protection, different human activities and practices have reduced land cover and 
accelerated soil erosion. Initiatives on sloping agricultural land technologies have successfully 
reduced soil erosion but biodiversity remain as an issue.  

The conventional land preparation along the slope and the intensive farming in sloping lands 
induce soil erosion.  Over the years, this rampant practice resulted to low productivity as soils 
become shallow with low inherent fertility, especially when crop planted is not suitable to the 
site, and nutrient management is lacking. There are science-based tools and approaches that 
farmers can adopt to improve and sustain productivity while maintaining environmental 
integrity.  

Soils are basic resources to agricultural production. Misuse, abuse and non-use of the soil 
resources lead to unsustainable farming, poor resource utilization and environmental 
degradation. Soil depletion and degradation can occur rapidly at rate more than the natural soil 
formation. To address these critical concerns, it is important to pursue soil resources 
management and conservation. 

Engaging in soil and water conservation does not automatically enhance biodiversity. The 
choice of crops and the management of soil resources, as integrated into the soil conservation 
technology, matters most to enhance agro-biodiversity including soil biodiversity. Specifically, 
the farmers’ choices on companion planting, dominant and associated cropping, crop rotation 
and/or crop diversification purposely for hedgerows and alley cropping are crucial steps that 
promote biodiversity friendly practices.   

Rainwater is a God given gift becoming scarce at certain period of time. Too much of it at high 
intensity and at prolong period creates abundance but resulting to flooding downstream.  Too 
little of it makes it scarce resulting to drought. Rainwater harvesting at ground level captures 
excess surface runoff during period of abundance and store it for use during lean period. 

This lesson is an overview of the participatory conservation farming approach that integrates 
soil conservation, water conservation, biodiversity conservation and cultural diversity. It 
discusses different tools and technologies that promote biodiversity friendly practices in 
multiple use zones of protected areas. 
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FACILITATOR’S GUIDE: Pre-assessment exercise (5 minutes) 

Ask the participants these questions to ease in to the lesson at hand: 

 Who among you have heard or is knowledgeable about conservation?  
 If yes, what is your understanding about conservation farming? 
 If yes, identify some current farm practices that promote soil conservation, water 

conservation and biodiversity.  
 

A.  Concept and Approach to Conservation Farming  

 

Concept of conservation farming  
 Conservation farming is more than conservation agriculture. It extends beyond 

crop rotation, minimum tillage and having permanent/semi-permanent soil 
cover. It  

 It is an integrated approach where soil conservation, water conservation, 
biodiversity conservation and cultural diversity are harmonized through 
stakeholders’ participation. 

 It is a platform for the synergy of government initiatives on biodiversity, climate 
change and combating land degradation. 

 
1. Components  

a. Soil conservation 
b. Water conservation 
c. Biodiversity conservation 
d. Cultural diversity 

 

2. Purposes 
a. Productivity improvement 
b. Socio-cultural acceptability 
c. Environmental integrity 
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FACILITATOR’S GUIDE: Post-exercise (3 minutes) 

Ask the participants this question: 

 Is conservation farming important/ applicable to your farming? 
 

FACILITATOR’S GUIDE: Post-exercise (3 minutes) 

Ask the participants to sketch the shape of their farm and identify location for each 
crop grown.  

 

       

 

Participatory conservation farming approach 

1. Major stakeholders are identified – individual, fellow farmers, LGU, NGO   
2. Consultations on needs assessment 
3. Develop consensus on conservation strategies  

 

Approach: 

- Key stakeholders are first identified & their relationships and roles identified 
- Consensus decisions for the identified spatial units (individual decision must be consistent 

with consensus decisions) 
- Learning by doing with spatial unit as open learning laboratory 
- It promotes group work and sharing of available resources, building relationship through 

“bayanihan” as an option to limited cashoutlay among farmers.   
 

 
B.  Tools for On-site Farm Planning and Farm Layout (1.5 hours) 

SPATIAL UNIT: 
Hillyland/ 
highland 

(Multiple use 
zones) 

Cultural 
diversity 

Water 
conservation 

Biodiversity 
conservation 

Soil 
conservation 

Improve 
productivity 

Socio-cultural 
acceptability 

Environmental 
integrity 

Human influence/ 
decisions; indigenous 
knowledge & culture 

Benefits (purposes): Explanation: 

 Relationship 
of different 
components 
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FACILITATOR’S GUIDE: Sharing (1 minute) 

Some questions to ask the participants: 

 Who among you are doing farm planning? 
 If yes, how was your experience?  
 

FACILITATOR’S GUIDE: Sharing (1 minute) 

Some questions to ask the participants: 

 Who among you have heard/ used A-frame? 
 If yes, how was your experience?  
 

FACILITATOR’S GUIDE: Sharing (1 minute) 

Some questions to ask the participants: 

 Who among you have heard/ used A-frame? 
 If yes, how was your experience?  
 

 

 

1. Farm planning 

 

a. Concept 
b. Advantages and limitations 
c. Steps to develop farm plan 
d. Participatory farm planning (practicum) 

 
2. Use of A-frame 

 

 

a. Concept 
b. Steps to prepare A-frame 
c. Use of A-frame (practicum) 

 
3. Soil sampling and analysis using STK 

 

a. How to collect soil sample 
b. Use of STK or soil analysis 
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FACILITATOR’S GUIDE: Pre-exercise (3 minutes) 

 Show pictures of the following:  a) soil barriers, b) zero/minimum tillage, c) 
hedgerow planting; d) alley cropping. Ask the participants to identify these pictures. 

 

C. Soil Resources Management and Conservation  

 

1. Soil barriers 
 Soil barriers are made of wood or rocks. 
 Slows down runoff and retain the soil lost by sheet erosion 
 In the Philippines, soil barriers are constructed with logs & branches across the 

slope, placed against wooden stakes driven into the ground. Over time, they 
develop into live fences and shrubs. 

 Upper side of the barrier is filled with grass and other materials to act as a 
sediment trap. 

 Width of cropland between barriers depends on the slope gradient, but usually 
4m to 8m. 
 

 Advantages of soil barriers: 

 Slows down surface runoff 
 Retains sediment behind the fences 
 If properly maintained, natural terraces develop over time 
 Allows cultivation even on steep slopes that may not otherwise be feasible to 

crops 
  

 Limitations of soil barriers: 

 Wooden barriers do not usually last for more than 2-5 years 
 Barrier construction requires significant labor. 

 

2. Zero/ minimum tillage 
 Zero/ minimum tillage – simple farm implements such as hoes and digging sticks 

are used to prepare land and plant food crops 
 Minimum tillage is effective in controlling soil erosion particularly on highly 

erodible & sandy soils 
 
Advantages and limitations 
 Lessen the direct impact of raindrops on bare soil, thus minimizing soil 

erosion 
 Minimizes degradation of soil structure 
 Slows down the rate of mineralization leading to more sustained use of 

nutrients in the organic matter 
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 Requires less labor than full tillage 
 Can be practiced in marginal soils that might otherwise be feasible to 

cultivate 
 

Limitations of minimum/ zero tillage: 

 Inadequate seedbed preparation may lead to poor establishment & low yield 
of crops such as corn & sweet potato 

 Rooting volume may be restricted in soils with massive structures 
 

3. Contour tillage and hedgerows planting 
 Hedgerow planting – plants are established in the hedgerow as erosion and 

runoff control, and enhance farm income. Natural vegetative strips, leguminous 
tree species, high value crops can serve as hedgerows Example: fruit trees or 
other crops like pineapple or banana are planted in rows along the contour. 
Hedgerow intercropping maximizes use of land ex. Coffee intercrop with black 
pepper 

 
Example of hedgerow planting: 
Hedgerow 1 – vetiver  
Hedgerow 2 – pineapple 
Hedgerow3 – lemon grass 
Hedgerow 4 – pandan 
Hedgerow 5 – Natural vegetative strip 

 

Advantages of contour tillage & hedgerow planting: 

 Reduces runoff and erosion 
 Reduces nutrient loss 
 Cultivation is faster when using draft animals or machinery 

 

Limitations of contour tillage & hedgerow planting: 

 Labor intensive maintenance 
 Improperly laid out contour lines can increase the risk of soil erosion 
 Needs special skills to determine contour lines 

 
4. Alley cropping 

 Alley cropping is planting rows of crops/ trees at appropriate spacing with or 
without a companion crop in the alleyways between the rows. 

 

Advantages of alley cropping: 

 Can diversify farm income 
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FACILITATOR’S GUIDE:  Practicum – Field work  

Group the participants into 5 and let them write observations of hedgerows and 
alleys. 
Ask them to present observations after the field work. 

 

 Improve crop production 
 Conservation benefits to crops 

   

        Limitations of alley cropping: 

 Requires nursery & more intensive management 
 Plants may be competing for nutrients; plant may be a host to another crop 

 

 
D. Enhancing Biodiversity in Conservation Farming within the Multiple Use Zones  
 

Agro-biodiversity  

 Broad term that includes all components of biological diversity of relevance to 
food and agriculture 

 It also includes all components of biological diversity that support the 
ecosystems of which agriculture is a part (agro-ecosystems): the variety and 
variability of animals, plants and micro-organisms, at the genetic, species and 
ecosystems levels, which are necessary to sustain key functions of the agro-
ecosystem, its structure and processes. 

 

Importance of agro-biodiversity 

 Essential to satisfy basic human needs for food and livelihood security 
 Provides raw materials for clothing, shelter, medicines, breeding new varieties 

 

Components of agricultural biodiversity  

 that support the provision of ecosystem services upon which agriculture is 
based  

 These include a  wide range of organisms that contribute , at various scales to:  
o Nutrient cycling 
o Pest and disease regulation 
o Pollination 
o Maintenance and enhancement of local wildlife and habitat in their 

landscapes 
o Maintenance of the hydrological cycle (including recycling of water) 
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Facilitator’s Guide: Pre-exercise (3 minutes) 

Show pictures and ask if they are familiar with the following: 
a) soil traps (check dam, trench, brush dam) 
b) diversion ditches 
c) drop structures 

o Erosion control 
o Climate regulation and carbon sequestration 

 

                   Ways of enhancing agro-biodiversity and their examples 

 Use of Indigenous/native plants as hedgerows and/or alley crops 
 Companion planting 
 

Examples of companion planting: 

Eggplant 
o Helps beans, pepper 
o Helped by marigold, tarragon, mints 
o Avoid beans 
o Marigold will deter nematodes 

Corn 

o Helps beans 
o Helped by sunflowers, beans, cucurbits, peanut, soybeans 
o Avoid tomato 

 
 

E.  Water Harvesting and Conservation  

 

1. Soil traps – structures created to harvest soil eroded from the upper slopes of the    
catchment. 

 

Common types: 

o Check dam – built in diversion ditches or waterways 
o Trench – built in diversion ditches or waterways 
o Brush dam – built along gullies to prevent erosion. 

 

Advantages of soil traps: 

 Prevents widening and deepening of gullies 
 Reduces the velocity of runoff in gullies 
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 Promotes the deposition of nutrient-rich high fertile sediments 
 Area where soil accumulates can be used for growing crops 

 

Limitations of soil traps: 

 Requires continuous desilting to prevent overtopping during heavy rains 
 Requires regular repair and maintenance 

 

2. Diversion ditches – constructed along the contour lines and across slopes for the 
purpose to intercept surface runoff and divert it to suitable outlets. Ditches follow 
the contour – 1m wide at the top, 0. m wide at the bottom and 0.5m deep 
 

Drainage canal – similar to diversion ditches except that it is larger and deeper. It is 
normally dug along the boundary. 

Advantages of diversion ditches: 

 Protects cultivated land from hillside runoff 
 Control gully erosion 
 Slow down the erosive power of runoff 

 

Limitations of diversion ditches: 

 If not properly designed, the ditches can overflow on to the farms during the 
heavy rain 

 Needs support structures such as check dams and drops to effectively control 
erosion 

 Needs continuous repair and desisting 
 

3. Drop structures - constructed to slow the flow of water in channels 
Erosion can be controlled by allowing the water to flow over a series of steps 

More effective when combined with check dams. 

Advantages of drop structures: 

 Control the upstream water velocities to reduce erosion 
 Drops the water flow to a lower level 
 Dissipate the excess energy of water flow 
 Controls downstream erosion 

 

Limitations of drop structures: 

 Requires some skills to construct 
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Introduction 

Organic Agriculture has taken various definitions. According to Grolink (2009), alternative 
terms for organic include “ecological”, “biological”, “alternative” or “natural”. Still, there are 
many in the scientific community that will raise objections to the use of the words lie 
“biological” or “ecological” when describing organic agriculture. The word “organic” is 
commonly related to its chemical sense (i.e. organic chemistry). However, for organic 
agriculture practitioners, Organic  denotes that the soil and the farm is one organism, where all 
parts work together. 

The lesson aims to provide a clear understanding of the concepts of organic agriculture based 
on definitions and requirements provided in nationally and internationally accepted standards, 
including the Philippine National Standards for Organic Agriculture (PNS/BAFS 07:2003 revised 
2015). 
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FACILITATOR’S GUIDE:  

Introduce the lesson to the participants by asking them their initial understanding of an 
organic agriculture system. 

 

 

A.  
Basic Principles of Organic Agriculture 

1. What is Organic Agriculture? 
 
The first documented use of the term organic farming is usually credited to Lord Northbourne, in his 
book, Look to the Land 1940), wherein he described a holistic, ecologically balanced approach to 
farming (Grolink, 2009).  From then on, various definitions of organic agriculture exist in the 
international standards setting communities. The most common definitions used as reference are 
those of the International Federation of Organic Agriculture Movements (IFOAM) and the Codex 
Alimentarius Commission (CAC). Although the definitions do not contradict one another, the 
definitions of IFOAM and Codex emphasize different points, as seen below: 
 
ORGANIC AGRICULTURE (IFOAM, 2008) 
Organic agriculture is a production system that sustains the health of the soils, ecosystems and 
people. It relies on ecological processes, biodiversity and cycles adapted to local conditions, rather 
than the use of inputs with adverse effects. Organic agriculture combines tradition, innovation and 
science to benefit the shared environment and promote fair relationships and a good quality of life 
for all involved. 
 
ORGANIC AGRICULTURE (CAC) 
Organic agriculture is a holistic production system, which promotes and enhances agro-ecosystem 
health, including biodiversity, biological cycles and soil biological activity. It emphasizes the use of 
management practices in preference to the use of off-farm inputs. This is accomplished by using 
where possible, agronomic, biological and mechanical methods, as opposed to using synthetic 
materials, to fulfill any specific function within the system. 
 
 
2. What are the Principles of organic agriculture? 
 

Principles of Organic Agriculture (IFOAM, 2005) 

At its General Assembly in 2005, the IFOAM adopted a document that formulates the four basic 
principle of organic agriculture: 

- The Principle of Health 
- The Principle of Ecology 
- The Principle of Fairness 
- The Principle of Care 
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The four (4) principles are to be used as a whole and are written as ethical principles to inspire 
action. 

These Principles are the roots from which organic agriculture grows and develops. They express the 
contribution that organic agriculture can make the world. It also articulates the vision of IFOAM to 
improve the practices in agriculture in a global context. 

 

PRINCIPLE OF HEALTH 

Organic agriculture should sustain and enhance the health of the soil, plant, animal, human and 
planet as one and indivisible. 

IFOAM elaboration: 

This principle points out that the health of individuals and communities cannot be separated from 
the health of ecosystems- healthy soils produce health crops that foster the health of animals and 
people. 

Health is the wholeness and integrity of living systems. It is not simply the absence of illness, but the 
maintenance of physical, mental, social and ecological well-being, immunity, resilience and 
regeneration are key characteristics of health. 

The role of organic agriculture, whether in farming, processing, distribution or consumption is to 
sustain and enhance the health of ecosystems and organisms from the smallest in the soil to human 
beings. In particular, organic agriculture is intended to produce high quality nutritious food that 
contributes to preventive health care and well-being. In view of this, it should avoid the use of 
fertilizers, pesticides, animal drugs and food additives that may have adverse health effects. 

 

PRINCIPLE OF ECOLOGY 

Organic agriculture should be based on living ecological systems and cycles, work with them, 
emulate them and help sustain them. 

IFOAM elaboration 

The principle roots of organic agriculture within living ecological systems. It states that the 
production is to be based on ecological processes, and recycling. Nourishment and well-being are 
achieved through the ecology of the specific production environment. For example, in the case of 
crops, this is the living soil; for animals, it is the farm ecosystem; for fish and marine organisms, the 
aquatic environment. 

Organic farming, pastoral and wild harvest systems should fit the cycles and ecological balances in 
nature. These cycles are universal but their operation is site-specific. Organic management must be 
adapted to local conditions, ecology, culture and scale. Inputs should be reduced by reuse, recycling 
and efficient management of materials and energy in order to maintain and improve environmental 
quality and conserve resources. 
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Organic agriculture should attain ecological balance through the design of farming systems, 
establishment of habitats and maintenance of genetic and agricultural diversity. Those who produce, 
process, trade or consumer organic products should protect and benefit the common environment 
including landscapes, climate, habitats, biodiversity, air and water. 

 

PRINCIPLE OF FAIRNESS 

Organic agriculture should build on relationships that ensure fairness with regard to the common 
environment and life opportunities. 

IFOAM elaboration: 

Fairness is characterized by equity, respect, justice and stewardship of the shared world, both 
among people and their relations to other living beings. 

This principle emphasizes that those involved in organic agriculture should conduct human 
relationships in a manner that ensures fairness at all levels and to all parties – farmers, workers, 
processors, distributors, traders and consumers. Organic agriculture should provide everyone 
involved with a good quality of life, and contribute to food sovereignty and reduction of poverty. It 
aims to produce a sufficient supply of good quality food and other products. 

This principle insists that animals should be provided with the conditions and opportunities of life 
that accord with their physiology, natural behavior and well-being. 

Natural and environmental resources that are used for production and consumption should be 
managed in a way that is socially and ecologically just and should be held in trust for future 
generations. Fairness requires systems for production, distribution and trade that are open and 
equitable and account for real environmental and social costs. 

 

PRINCIPLE OF CARE 

Organic agriculture should be managed in a precautionary and responsible manner to protect the 
health and well-being of current and future generations and the environment 

IFOAM elaboration: 

Organic agriculture is a living and dynamic system that responds to internal and external demands 
and conditions. Practitioners of organic agriculture can enhance efficiency and increase productivity, 
but this should not be the risk of jeopardizing health and well-being. Consequently, new 
technologies need to be assessed and existing methods reviewed. Given the incomplete 
understanding of ecosystems and agriculture, care must be taken. 

This principle states that precaution and responsibility are the key concerns in management, 
development and technology choices in organic agriculture. Science is necessary to ensure that 
organic agriculture is healthy, safe and ecologically sound. However, scientific knowledge alone is 
not sufficient. Practical experience, accumulated wisdom and traditional and indigenous knowledge 
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FACILITATOR’S GUIDE:  

To stimulate further discussion, ask the participants of additional benefits they have 
experience while adopting organic agriculture systems in their own farms. 

offer valid solutions, tested by time. Organic agriculture should prevent significant risks by adopting 
appropriate technologies and rejecting the unpredictable ones, such as genetic engineering. 
Decisions should reflect the values and needs of all who might be affected, through transparent and 
participatory processes.  

3. What are the Benefits of organic agriculture? 
The organic production system provides a multitude of benefits. Compared to conventional 
agriculture, the advantages of organic farming can be summarized as follows (Grolink, 2009): 
 

- Soil conservation and maintenance of soil fertility 
- Less pollution of water (groundwater, rivers, lakes) 
- Protection of wildlife (birds, frogs, insects, etc) 
- Higher biodiversity, more diverse landscape 
- Better treatment of farm animals 
- Less utilization of non-renewable external inputs and energy 
- Less pesticide residues in food 
- No hormones and antibiotics in animal products 
- Better product quality (taste, storage properties) 

 

 

 

B. Objectives of an organic agriculture system: 

As emphasized in the IFOAM definition, Organic agriculture aims at a sustainable production system 
based on ecological cycles and precaution. The key characteristics and objectives of an organic 
system, which are based on the Common Objectives and Requirements for Organic Agriculture 
Systems (COROS) are: 

- Employs long term, ecological, systems based organic management; 
- Assures long-term, biologically based soil-fertility; 
- Avoids/minimizes synthetic inputs at all stages of the organic product chain and exposure of 

people and the environment to persistent, potentially harmful chemicals; 
- Minimizes pollution and degradation of the production/processing unit and surrounding 

environment from production/processing activities; 
- Excludes certain unproven, unnatural and harmful technologies from the system; 
- Avoids pollution from surrounding environment; 
- Maintains organic integrity throughout the supply chain 
- Provides organic identity in the supply chain 
- Treats animals responsibly 
- Promotes the natural health of animals 

Examples of the application of organic production systems include the following (IFOAM): 
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Nutrient cycle in forests: 

Trees and other plants take up nutrients from the soil and incorporate them in their biomass (leaves, 
branches, etc.). The nutrients go back to the soil when leaves fall or plants die. Part of their biomass 
is eaten by various animals (including insects), and their excrements return the nutrients to the soil. 
In the soil, a huge number of soil organisms are involved in the decomposition of organic material, 
which makes nutrients available to plants again. The dense root system of the forest plants collects 
the released nutrients almost completely. 

Recycling nutrients in organic farms: 

Organic nutrient management is based on biodegradable management, i.e. plant and animal 
residues which can be decomposed. Nutrient cycles are closed with the help of composting, 
mulching, green manuring, crop rotation, etc. Farm animals can play an important role in the 
nutrient cycle: their dung is of high value and its use allows recycling nutrients provided with the 
fodder. If carefully managed, losses of nutrients due to leaching, soil erosion and gasification can be 
reduced to a minimum. This reduces the dependency on external inputs and helps to save costs. 
However, nutrients exported from the farm with the sold produce need to be replaced in some way. 

Soil protection in organic farms 

Organic farmers give central importance to the maintenance and improvement of soil fertility. They 
stimulate the activity of soil organisms with organic manures and avoid harming them with chemical 
pesticides. Mulching and cover crops are used among others to prevent soil erosion. 

Crop diversity in organic farms 

Organic farms grow several crops including trees, either as mixed cropping or in rotation. Animals 
are an integrated part of the farm system. The diversity not only allows optimum use of the 
resources but also serves as an economic security in case of pest or disease attack or low market 
prices for certain crops. 

Biocontrol in organic farms 

Organic farmers try to keep pests and diseases at a level which does not cause economical damage. 
The main focus is on supporting the health and resistance of the crop. Beneficial insects are 
promoted by offering them a habitat and food. If pests reach critical levels, natural enemies and 
herbal preparations are used. 
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C. Standards and requirements for Organic Agriculture Systems  

The organic market is governed by various private sector standards and government regulations. For 
the country, the Philippine National Standards for Organic Agriculture adopted in 2003 and revised 
in 2015 (PNS/BAFS 07:2003 revised 2015) remain in force.  The PNS for OA was prepared for the 
purpose of providing a uniform approach to the requirements for organic production.  

 

 

 

 

 

 

 

 

 

The different sections of the standard should be treated as one, with the various parts 
complementing each other 

PART 1: CONVERSION 

Conversion is the process of changing an agricultural system from conventional to organic. This 
includes the total change of inputs of synthetic fertilizer and/or pesticide to inputs that conform to 
the standard. Once converted, the farm should not be switched back and forth from organic to 
conventional systems. 

 CONVERSION REQUIREMENTS 
CROPS Annual Crops: at least twelve (!2) months before the start 

of the production cycle; 
 
Perennial Crops: at least eighteen (18) months of 
management according to the full standards requirements 
before the first harvest 
 

 
Others: 

- No conversion period is required in the case of non-
cultivated land. These areas shall not be exposed to 
prohibited inputs for a minimum of three (3) years. 

-  
- The required conversion period may be reduced for 

the following conditions: 
o Land which have not been cultivated for the 

PNS/BAFS 07 2003 Rev. 2015 covers the following 
sections: 

- Conversion 
- Crop Production 
- Animal Production 
- Beekeeping  
- Processing 
- Special Products 
- Labeling and Consumer information 
- Traceability and Recordkeeping 
- Minimum requirements for inclusion of 

substances in  the list for organic inputs 
- Annexes 

 
 



142

140 
 

past three (3) years, including lands used as 
pasture and timberland; 

o Areas practicing traditional agricultural 
practices; these areas shall be verified 
through reliable means and sources; 

o Farms practicing organic agriculture for at 
least eighteen (18) months; these areas 
shall be verified through reliable means and 
sources.  

- Prolonged conversion period/transition period: 
o Lands that have been heavily treated with 

synthetic chemicals shall undergo 
conversion for a minimum of three (3) years 
before the start of the production cycle. 

ANIMAL AND ANIMAL PRODUCTS 
Bovine/Bulbaline (Large 
Ruminants) 
 

Meat Products 
large ruminants like cattle and carabao should be 
organically reared at least 360 days before slaughter 
 
Calves f for Meat production 
Calves to be used for meat products should be organically 
reared 180 days after weaning 
 
Milk products 
Milk from lactating bovine will only be considered as 
organic after 90 days of organic rearing 

Sheep and Goats (Small 
ruminants) 

Meat products 
Sheep and goat should be organically reared at least 180 
days before slaughter 
 
Milk products 
Milk from lactating sheep and goat will only be considered 
as organic after 90 days of organic rearing 

Porcine (Pork) Meat products 
Swine should be organically reared at least 120 days before 
slaughter 

 

 CONVERSION REQUIREMENTS 
ANIMAL AND ANIMAL PRODUCTS 
Poultry/Laying hens (Broilers and 
layers) 

Meat products 
Poultry intended for meat products should be organically 
reared 21 days after hatching 
 
Layers 
Layers should be organically reared 42 days before laying 
and throughout the laying period 
 

BEEKEEPING Conversion period is 12 months for hived Apis mellifera and 
Apis cerana. 
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PART 2: MINIMUM REQUIREMENTS FOR CROP PRODUCTION 

Crop production in organic agriculture is a holistic production management systems, which 
promotes and enhances agroecosystem health, including biodiversity, biological cycles, and soil 
biological activity. It emphasizes the use of management practices in preference to the use of off-
farm inputs, taking into account that regional conditions require adapted systems. This is 
accomplished by using, where possible, cultural, biological and mechanical methods, as opposed to 
using synthetic materials, or fulfill any specific function within the system. An organic crop 
production system is designed to: 

- Enhance biological diversity within the whole system; 
- Increase soil biological activity; 
- Maintain long-term fertility 
- Recycle wastes of plant and animal origin in order to return nutrient to the land, thus 

minimizing the use of non-renewable resources; 
- Rely on renewable resources in locally organized agricultural systems; 
- Promote the healthy use of soil, water, and air as well as minimize all forms of pollution 

thereto that may result from agricultural practices. 
 

The requirements for crop production includes sections on  

1) Choice of crops and varieties 
Seeds and planting materials shall be from certified organic production, when available. 
When certified organic seeds and planting materials  are not available, non-organic sources 
may be used provided that they have not been treated with pesticide and other inputs not 
permitted by the PNS. 

The use of genetically modified seeds, transgenic plants or planting materials is not allowed. 

2) Crop rotations and soil management practices 
Organic production systems are soil-based and should care for the soil and surrounding 
ecosystems in support of an increased diversity of species, while encouraging nutrient cycle 
and mitigating soil and nutrient cycles. 
 

3) Fertilization practices and growth regulators 
Fertility and biological activity of the soil should be maintained or increased, where 
appropriate through: cultivation of legumes, green manures or deep-rooting plants in an 
appropriate multi-annual rotation program.  
 
Application of raw or undecomposed manure is not allowed. Manure should undergo proper 
decomposition methods. Human excrement is not allowed. 
 

4) Pest, disease and weed management 
Preventive methods such as disruption and elimination of pest habitat and  access to 
facilities shall be the primary means of pest management. If preventive methods are 
inadequate, mechanical/physical and biological methods are preferred. 
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The use of synthetic pesticides (e.g. herbicides, fungicides, insecticides, etc) is prohibited. 
 

5) Pollution control and contamination management 
Buffer zones should be established to minimize contamination from non-organic farms. 
These may include but are not limited to multi-purpose tree species of sufficient density, 
height, runoff diversions, water filtration ponds and/or diversion systems, and open space. 
 
In case of reasonable suspicion of pollution, an analysis of the relevant products, and/or soil 
should be done. 
 

6) Soil and Water conservation 
Relevant measures should be taken to prevent soil erosion and ensure water conservation. 
Appropriate conservation measures, including management practices such as grass 
waterways, contour strips, diversion canals, catch/filtration ponds, buffers, wind break, 
mulch and cover crops to prevent wind and water erosion must be established. Reasonable 
water conservation measures must be taken to avoid excessive exploitation and depletion of 
water resources. 
 

7) Diversity in crop production 
The diversity of crops and cropping systems on organic farms should sustain and promote 
diversity that is suited to local agro-ecosystem. Crop diversification systems such as crop 
rotation, intercropping, alley cropping, relay cropping and multi-story cropping may be used. 
 

8) Collection on non-cultivated materials and minor forest products 
Location of harvesting or gathering site shall be clearly identified and gatherer/operator 
managing such practices must be familiar with the proper methods for collection and 
prevention of contamination. 
 

PART 3: ANIMAL PRODUCTION 

Animal production operations for organic systems promote healthy ecosystems including an 
encouragement of biodiversity and soil biological life. Requirements for animal production under the 
PNS covers the following sections: 

1) Animal husbandry management 
Management of the environment of the animals shall take into account the behavioral 
needs of the animals and provide for (a) sufficient free movement, as applicable; (b) 
sufficient fresh air and natural daylight, according to the needs of the animals; (c) enough 
lying and resting area according to the needs of the animals; for all animals requiring 
bedding, natural materials shall be provided; (d) free access to fresh water and feeds 
according to the needs of the animals. 
 

2) Breeds and breeding 
Breeding goals are such that animal diversity should be maintained. Indigenous/native 
breeds should be preserved and promoted. Breeding activities should take into 
consideration the following traits: 
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o a reasonable productivity level even with low external input; 
o adaptability to local conditions; 
o longevity, temperament, and good health; 
o breeds that are able to provide good quality traits and products; 
o ability of animals to give birth with minimal veterinary attention. 

 
The use of genetically engineered species or breeds is not allowed. 
 

3) Mutilations and animal identification 
Mutilations are prohibited. However, the following methods are exceptions in specific cases 
that these can improve the welfare, health or hygiene of the animals or for safety concerns: 

o Castration ; 
o Tail cutting; 
o Trimming of beaks 
o De-horning; 
o Nose and limb ringing, for restraining; 
o Cutting of teeth 

 
4) Animal nutrition 
Giving due consideration to the low availability of organic feed and roughage, the following 
proportion of feed ration based on the dry matter requirement particular to each animal are 
allowed: 

YEAR RATIO 
Year 1 50% non-organic feed, 50% organic feed 
Year 2 30% non-organic feed, 70% organic feed 
Year 3 10% non-organic feed, 90% organic feed 
Year 4, onwards 100% organic feed 
 

In the formulation of organic feed, the following ingredients/raw materials are not allowed: 

- synthetic growth promoters or stimulants 
- synthetic appetizers 
- preservatives, except when used as a processing aid 
- artificial coloring agent 
- urea and other synthetic nitrogen compounds 
- slaughter wastes and other deceased animal parts 
- droppings, dung or other manure 
- feed ingredients subjected to solvent extraction (e. with petroleum products) 
- synthetic and/or chemically isolated amino acids 
- genetically engineered microorganisms or products thereof 
- synthetic antibiotics 
- synthetic and/or chemically isolated vitamins and minerals 

 
5) Breeding animals 
Breeding stock may be brought in from non-organic farms with a yearly maximum of 10% of the 
breeder animals on the farm. 
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6) Animal health 
The farm owner shall take all bio-security measures to ensure the health and wellbeing of the 
animals through preventive animal husbandry practices. 

If an animal becomes sick or injured despite preventive measures, the animal shall be treated 
promptly and adequately. If necessary, in isolation and in suitable housing/s. The withdrawal 
period between the last administration of a restricted veterinary drugs to an animal under 
organic management is to be twice the legal withdrawal period provided in the medical insert 
or, in a case in which this period is not specified, 144 hours (6 days) which ever is longer. 

Meat, eggs of laying hens or milk from dairy animals must not be sold as organic during the drug 
administration and withdrawal period. 

7) Transport and slaughter 
The organic integrity of animals must be maintained throughout the entire process of transport 
and slaughter. Each animal or a group of animals shall be identifiable at each step in the 
transport and slaughter process. 

Animals shall be handled or restrained in such a way to protect them from fear, stress, pain and 
injury. The handling shall be calm and gentle. The use of electric prods and such instruments 
shall be restricted. 

8) Manure management 
Manure management practices used to maintain any area in which animals are housed, penned 
or pastured should be implemented in a manner that: 

- minimizes soil and water degradation; 
- does not significantly contribute to contamination of water by nitrates; 
- optimizes recycling of nutrients; and 
- does not include burning or any practice inconsistent with organic practices. 

 

PART 4.  ORGANIC BEEKEEPING 

Organic beekeeping is a new addition to the standards for organic agriculture. This part of the PNS 
identified requirements for the following sections: 

(1) Choice of species;  
The honey bee species preferred for use in organic beekeeping include Asian Honey bees, Apis 
dorsata dorsata, Apis dorsata beviligula, Apis cerana and stingless honeybees, Teragonula spp., 
Lepidotrigana spp. The exotic honeybee species, Apis mellifera may also be considered. 

(2) Hive material/design;  
The hives shall consist primarily of natural materials and present no risk of contamination to the 
environment or the bee products. Use of construction materials with potentially toxic effects is 
prohibited. 

(3) Location of colonies/apiaries;  
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Wild and hived colonies should be located in organically managed fields and/or wild natural areas 
within a three (3) kilometer radius away from fields or other areas where chemical pesticides are 
used.  

(4) Mutilations in beekeeping;  
Mutilations, such as clipping of the wings of queen bees, are prohibited. 

(5) Supplemental feeding; 
Supplemental feeding with honey, pollen, or organic sugar should be done during dearth period or 
when pollen and nectar are not sufficient. The feed should come from organic sources such as 
reserves of honey and pollen left during harvesting.  

(6) Bee stock sources;  
Importation is not allowed for Apis cerana, stingless bees, and solitary bee species. 

(7) Pest and disease control/disinfection;  
The health and welfare of the hive shall be primarily achieved by hygiene and hive management. 

(8) Harvesting;  
The use of chemical synthetic repellents is prohibited during extraction of beekeeping products. 

The Moisture Content (MC) of ripe honey should not be more than 23%. 

(9) Apiary conservation  
Twenty percent (20%) of the honey or comb or stores should be reserved and not cut. This serves as 
a food reserve of the bees during the dearth period. 

(10) Processing/Packaging specific to bee products 
Processing of honey should follow basic Good Manufacturing and Hygiene Practices (GMPs/GHPs). 
Likewise, honey should be packed in sterilized jars. 

 

PART 5. SPECIAL PRODUCTS 

Special products include herbs, mushrooms and wild honey. The distinct concern of this standard is 
the over-harvesting of wild herbs and wild honey to avoid and to ensure the sustainability of the 
species concerned. Special products must be free from contamination of heavy metal and pollutants. 

PART 6. PROCESSING 

The integrity of the organic product must be maintained throughout the processing phase. This is 
achieved by the use of techniques appropriate to the specifics of the ingredients with careful 
processing methods limiting refining and the use of additives and processing aids.  

Compliance to the relevant regulatory requirements i.e. Good Manufacturing Practices and 
compliance to the guidelines of the regulatory agencies should be met in conjunction with  the 
requirements of the PNS. 

 



148

146 
 

PART 7. LABELING AND CONSUMER INFORMATION 

This section applies to organic products that are produced, handled and processed according to the 
PNS. These means that products applying organic farming systems may be labeled as “produce of 
organic agriculture” or similar  terms. 

PART 8. TRACEABILITY AND RECORDING 

To ensure organic integrity is maintained throughout the supply chain, traceability and 
recordkeeping is required for maintenance of organic agriculture systems. This includes the 
following rules and provisions, that: 

 Each separate production site is identified by a name or code 
• Operators shall maintain purchase handling and processing records 
• Documentation shall clearly identify the source, movement, use and inventory of organic 

from non-organic materials at all stages of production/processing and handling 
• Abovementioned records shall follow a retention period of at least 5 years 
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Lesson 9 Tips on 
Presentation and 
Facilitation Skills 
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Lesson 9:
Tips on Presentation
and Facilitation
Skills
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Introduction 
 
This lesson ensures that the trainer-participants will be able to handle their respective 
trainings effectively and efficiently.  It tackles how to start his presentation, how to 
discuss discussion and participation of the learners and how to end his delivery. 

 
 This lesson is a necessary part of the Training of Trainers on Biodiversity Friendly 

Agricultural Practices because the participants are specifically chosen to  
 

One reason why many learners cannot sustain their participation in a training is often 
traced to unfavorable factors associated with training management, the setting of the 
training and the resource person/s.   

 
So much rests on the capability of the speaker. In a quick survey done among training 
participants, they said, the following irritated them about resource persons, incidentally, 
the same remarks were validated in many evaluations of training courses:  resource 
speakers who were doubtful of their topics, talked to the wall, were verbose, used high 
sounding words, displayed irritating mannerisms, were very formal, monotonous, 
narrated green jokes or inappropriate jokes, read their lectures or did straight lecture 
without visuals, talked slang pronunciations, spoke too fast, were bookish, domineering, 
self-centered, boastful, untidy, dull, had soft voice, were stammering as well as had 
unsystematic or disorganized presentation of their topics/visuals. 

 
On the other hand, the following qualities of a speaker impressed them most:  had 
pleasing personality, was well groomed, gave realistic examples, had mastery of the 
subject matter, was practical in approach, open-minded, sincere and honest, emphatic, 
had well modulated voice, good diction, sense of humor, was lively, friendly, aroused 
interest, was humble, time conscious but flexible, organized, and used appropriate visual 
aids and gestures. 

This lesson therefore intends to make the participants in this training more credible in 
handling the training at their own level.  It ensures that they get adequately prepared for 
the task, using the right instructional strategies aside developing a training style of their 
own. 
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Facilitator’s Guide: Assessment (3 minutes) 

Ask participants what they understand about: 
 
 WHO says it 
 HOW he says it 
 WHAT he says 

 

 
Definition WHO says it refers to the resource speaker, the trainer or the 

facilitator.  To be a good speaker/trainer/facilitator, he must be able to 
provide the proper atmosphere to influence the disposition of his 
listeners.  For one, it encourages the learners to become highly 
participating through learner-learner as well as learner-trainer 
interaction, two-way information sharing, etc. 

 
HOW he says it speaks of instructional strategies or training 
methodologies utilized by the trainer/facilitator to aid him in putting 
across meaning to his subject matter.  This comprises the employment 
of training techniques appropriate in adding meaning to the subject 
matter being discussed, and the use of visual aids. 
 
WHAT he says refers to the topic at hand. The topic will be the basis of 
why participants chose to join the training or the oral engagement in 
the first place. It could be for official business, for professional 
advancement, or purely to satisfy an interest.  

 

Facilitator’s Guide: Assessment (3 minutes) 

Ask who among the participants had difficulty accepting a responsibility to speak 
before an audience.  Ask why. 

 
 

 

I. Getting the Group Started 
 

A.  Factors in any Oral Communication Task 
 

There are three factors that come into play into any oral communication 
task.  These are:  WHO says it, HOW he says it, WHAT he says.  Failure in any 
one affects the success of the module.   
 
 
 
 
 
 
 
 

 

 

 
 
 
 
 
 
 
 
 
     
 
 
 
 
 
 
 
 

B. Overcoming the Fear Factor 

No speaker will admit that he never felt afraid of facing his audience.   
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Facilitator’s Guide: Brainstorming 
Ask each participant to write on a metacard, at least one way by which he plans out 
his presentation. 
 
Ask them to post their work on brown paper attached to the wall/whiteboard.  
Organizes the metacards according to subject. Summarize and Explain. 

 
 

 
Fear can come from three sources – the audience, failure itself and fear that 
the presentation may not be good enough.   
 
Fear of the audience arises from fear of criticisms/judgment – the feeling 
that anything in us, anything we say or do while in front of our audience 
might be evaluated negatively.   
Fear of failure a speaker’s anxiety over committing mistakes, losing face 
and/or getting embarrassed, while fear that the presentation may not be 
good enough because of possible deficiencies in the presentation.  All may 
arise because of the lack of adequate preparation for the day. 

To overcome one’s fear, one needs to:  

1. Gain experience.  One engages in a cycle where being afraid to talk begets 
lack of opportunity to try out which leads to lack of experience in talking.  
This lack continues to build up fear of talking.  Thus, one needs to break 
the cycle. 

2. Know his material by heart.  He must study it well way ahead of his 
presentation. 

3. Convert one’s nervousness to enthusiasm.  Smile, start informally, build 
rapport with your audience, get connected to participants who are 
smiling, get swayed with their happy disposition 

4. Concentrate on one’s message. When distracted by a participant who talks 
of an unrelated issue, respond and get back immediately to your topic. 

5. More importantly, do not apologize.  It manifests lack of self confidence. 

To develop self confidence and courage, one must start with a strong and 
persistent desire.  He must know what he is going to talk about.  He must act 
confidently.  The most critical tip is – he must PRACTICE! PRACTICE! 
PRACTICE! 

 

 
II. Creating a High Impact Presentation 

 
A. Planning the Presentation 

 
A trainer’s successful presentation is anchored on adequate preparation. 
 
 
 
 
 
 
 
 
 
 

 
1. Determine the subject in advance.  Research – browse through the 

internet for latest updates, look through reference materials, interview 
experts if necessary and time warrants. 
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Definition A Module Delivery Plan (MDP) is the presenter/trainer’s tool in matrix 
form that indicates the topics/sub-topics in the module, the substance 
or key points in each of the sub-topics, the process/methodologies for 
each topic/sub-topic, the time allocation and resource requirements. 

 
Analogy An MDP is like a house.  It has parts each having a role  
 The elements of an MDP are compared to the parts of a house.  Each has 

its own significance or use. 

 
 
 

2. Know your audience.  Establish their background.  Instructional 
strategies you intend to use must be appropriate to the level and nature 
of your audience. 

3. Assemble, select and arrange materials.  Prioritize your topics and sub-
topics ensuring that inputs and activities are done within the time 
allocation. 

4. Visualize.  The visual aid acts as a reference and guide for the 
presenter/trainer in terms of the coverage of the module and sequencing 
of topics. 

5. Make notes for reference.  Besides the visual aid, it would help the 
presenter/ trainer to have a Module Delivery Plan to provide additional 
information to the presenter/trainer in terms of the time allocation per 
sub-topic, in what part of a module does a specific instructional strategy 
come in, when resource requirements would be required, etc. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

6. Practice verbally and non-verbally.  This can be done before a mirror, or 
before someone whom you can trust to give an honest critique of your 
performance. 

7. Eat sparingly.  Overeating before one’s presentation might cause 
unanticipated consequences which may hamper the smooth delivery of 
the module. 

 
B. Organizing the Content 

 
Being disorganized in one’s presentation peeves participants/learners.  
Presenters/ trainers should therefore invest enough effort in putting one’s 
material in order.  He can grade his subject matter as follows:  Priority 1 – 
MUST KNOW; Priority 2 – SHOULD KNOW; Priority 3 – NICE TO KNOW 
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Example A farmer entrepreneur was invited to speak before a group of farmers.  
Feeling to be so privileged to be a choice speaker and anticipating that 
that the training venue was an air conditioned room, he came in coat 
and tie.  Unfortunately, the training venue was an outdoor facility and 
the weather that day was extra warm.  Participants started to murmur 
with one another when they saw him coming in.  The reaction did not 
escape the sight of the Speaker.  After his introduction, he candidly said: 

 
 “Hindi po kaila sa akin ang pagtataka ninyo kung  bakit naka-coat 

and tie po ako.  Hindi po ba mas nakakatawa kung duon ko pa po sa 
bukid gagamitin ang kaisaisang coat and tie ko?”  (Your reaction on 
why I am dressed in coat and tie did not escape me.  But isn’t it funnier if 
I use my lone coat and tie in my own farm?)  

 

C. Secrets of Good Delivery 
 
To get one’s audience engaged and attentive, 
 
Crowd your audience together, for it does not feel encouraging to start a 
session with few participants scattered in a wide training hall. 
Smile, until you get a few participants smiling back to encourage you to keep 
moving on. 
Avoid the platform and podium, to avoid too much formality.  Your task is not 
to give a speech but to facilitate a learning session. 
Don’t play with notes, microphone, clothes.  It suggests one’s insecurities and 
nervousness. 
Don’t be in a hurry to begin.  Do not convey an eager beaver behavior.  Wait 
for the training manager/moderator to complete his introduction about you 
before taking over the floor. 
Dress neatly and appropriately.  You are the best visual aid, but do not 
overdo. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Speak naturally. Speak your participants’ language. 
 

D. Opening One’s Talk 
 
There are blunders to avoid in opening one’s talk such as:  long introduction, 
‘humorous’ story that may not appeal as funny to participants, beginning 
with an apology, making reference notes noticeable at the beginning, 
negative observations or expressions about the training/management, and 
using ‘you’ as reference to participants rather than ‘we.’ 
 
A better alternative is to begin with something interesting, like arousing 
curiousity, asking a question, relating a story, beginning with a specific 
illustration, citing shocking facts or statistics, presenting objectives, or giving 
overview of topic. 
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E. Making Meanings Clear 
 

To make meanings clear, one can do any or a combination of the following 
techniques:  use visual aids, avoid verbosity, use comparisons, illustrate your 
points, or check with your audience occasionally. 

 
F. Sustaining the Interest of Listeners 

 
It is important to sustain the interest of listeners.  One needs to start on time, 
pronounce the words correctly, inject appropriate humor spontaneously, 
make non-verbal acts congruent, and face your audience while managing 
visuals appropriately, involve the  audience, deliver in a conversational tone, 
move about occasionally, manage time properly, and relate to ‘here and now’ 
situations. 
 

G. Questioning Technique 
 

The questioning technique is a useful aid for the presenter/trainer in getting 
participants to participate in discussions.  Questions can be used to hold 
attention/ arouse interest, stimulates thinking or create curiousity, obtain 
information, elicit new ideas, and test learning. 
 
In handling questions, one must: avoid yes/no questions, avoid repeating 
answers, probe ‘don’t know’ answers, refrain from answering own 
questions, and call audience in unpredictable sequence, and ask question 
before naming some to answer. 

H. Tips in Visual Management 
 
In managing visuals, one must:  use visual that can be seen by all, stay at the 
right place where no one’s eye sight is hindered, use a pointer and not your 
hand, sequence visuals logically, leave the aid for an appropriate time, and 
face your audience, not the visual. 
 
In managing the LCD projector and the laptop computer to be used for 
powerpoint presentation, it is important to check the physical features of the 
equipment before starting.  It is also wise to read from the screen rather than 
the computer.  To make sure what the speaker is referring to is the same as 
the one being presented to the participants.  If one intends to use flipcharts, 
posters or metacards, one must attach securely the aid first before talking. 
 
In preparing visuals, one must consider the following:   the size of lettering  
to allow readability from 10 feet away; adding suspense through transitions 
and animations; 
maintaining 20-25 percent space; one idea per slide, up to 8 words per line 
and 10 lines per slide at font size 30; avoid red/orange color for highlighting 
key words, not exceeding three colors, limiting  capital letters to the title and 
retaining at least one inch margin on all sides, and adding a related photo, 
image or clipart to break monotony. 

 
III. Handling Problem Individual and Sitiations 
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 One challenge a Presenter/Trainer meets is handling situations involving 
problem individuals and situations.  When the situation comes, the 
Presenter/Trainer must be ready with appropriate tactics. 

A. The Participant Who Talks Too Much 

1. Knows All Correct Answers:   Address questions to other side of the room. 
Talk to him. Let him save you. 

2. Wants to Make Impression:  Let group disprove his ideas.  Sit beside him. 
3. Wants to Dominate:  Ask him to give a chance to others.  Ask others’ 

reaction to his point. 
4. Converses with Neighbor:  Break up conversation. 
5. Takes a Long Time to Express Himself:  Thank him, then refocus 

discussion. 
 

B. The Participant Who Talks Too Little 
 
1. Timid, Lacks Self Confidence:   If new to the group, introduce him.  Help 

him phrase his ideas. 
2. Offended:   Straighten out with him. 
3. Lacks Interest:  Give him a chance to talk. 
4. Sleepy, Daydreamer:  Ask question of interest to him.  Move towards him.  

Get him to participate. 
 

C. The Participant Who Says the Wrong Thing 

1. Antagonistic:  Use flattery. 
2. Griper:  Point out, can’t change policy.  Discuss with him privately. 

Indicate time pressure. 
3. Talks about a Wrong Subject:  Take blame. 
4. Definitely Wrong:  Relate with present, true situation. 

D. When There is Lack of Discussion 

Lack of discussion sometimes makes the Presenter/Trainer apprehensive.  
This may be caused by improper framing of question.  Members may have 
not crystallized their thinking or are hesitant to start. 

To meet this challenge, the Presenter/Trainer can ask if the 
question/problem is clear.  He can also provide additional time for the idea 
to sink into the minds of the participants.  Another technique is to direct the 
question to one who talks too much. 

E. Leading and Controlling Discussion 

To lead and control discussions, one can let discussion progress as a friendly 
conversation. He acknowledges responses and encourages participation. He 
can write down key words on the board.  He can also moderate  but not 
opposing.   
He links various ideas and monitors discussion.  He keeps discussion on the 
beam. 
 
He must never indicate agreement/disagreement to ideas contributed.  He 
must not allow participants to monopolize.  He avoids technical jargon.  He 
must not immediately entertain questions.  More importantly, he must not 
argue with the group. 
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IV. Concluding One’s Talk 

Errors to avoid in concluding one’s talk includes: 

 Finishing with:   That is all I have to say, so I guess  I will stop. 
 Not knowing how to stop. 
 Stopping abruptly. 

For a more effective closure and avoid a disastrous ending, one can  

 Summarize points. 
 Appeal for action 
 Say a terse, sincere compliment 
 Give a humorous close. 
 Quote. 
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o He/she sums up the key points tackled in all sessions and provides a synthesis by 
integrating all the learnings of the training to the overall objectives of the training. The 
purpose is to give meaning to what has been done and increase the motivational level of 
participants to pursue their commitment to biodiversity.  

Closing Program 

All participants and Training Team will finally convene for the closing ceremony. Assigned 
Emcee calls the attention of everyone and proceeds with the closing program. 

 Impressions from the participants. Three pre-selected participants will deliver their 
impressions of the training. While they are free to say anything on their part, each of them 
maybe advised to concentrate only on positive impressions. 

 Response from Training Team. The head of the training team is preferably the one to handle 
this part. 

 Distribution of Certificates of Participation.  Emcee calls on the Heads of the Training Team, 
the host agency and any important guests to go to the stage to congratulate participants as 
each one of them who successfully completed the course are called to receive their 
certificates.  

 Closing Remarks. Any assigned executive or invited guest will give the concluding remarks. 

Emcee expresses thanks and formally announces the training close. 

Process/Methodology 

 Lecture discussion 
 Workshop 
 Motivational discourse 
 Closing ceremony 

Time Allocation 

A total of 3 hours will be allotted covering the following: 
 Action Planning: 1.5 hours 
 Post test, Course evaluation, Summary and integration, Closing Program : 1.5 hours 

Assessment Methods 

 Analysis of action plans 
 Course evaluation  
 Training completion report 

 

Resource Requirements 

 Action planning matrix forms 
 Post-test instrument 
 Presentation materials 
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 Copies of closing program 
 Certificates of Participation 
 Certificates of attendance 
 Session hall with complete sound system 
 Computer set with DLP 
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BPP MODULE 
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Table	2:	What	genetic	and	ecosystem	level/s	of	biodiversity	should	the	SEA	address?	
	

Level	 Reason	 Circumstances	or	otherwise	disaggregated	
Bioregion	 The	PPaP	may	have	implications	for	biodiversity	

within	a	whole	bioregion,	e.g.,	all	habitats	and	species	
in	mountain	situations	or	in	a	natural	area	in	the	
Philippines	

Disproportionate	effects	on	one	bioregion	due	to	its	
restricted	nature	e.g.,	PPaPs	involving	increased	
access	to	remote	mountainous	regions	with	
increasing	levels	of	disturbance,	or	significant	
cumulative	impacts	on	a	species	or	habitat	restricted	
to	one	bioregion,	from	a	range	of	similar	
developments.	

Landscape	 -The	PPaP	will	have	widespread	implications,	
affecting	relatively	large	areas	or	the	distribution	and	
spatial	organization	of	habitats.	
-Assessment	at	the	landscape	scale	is	the	only	way	to	
identify	and	address	cumulative	threats	and	impacts	
on	biodiversity	

• Barrier	effects,	restricting	species	mobility	
• Habitat	fragmentation	or	isolation	
• Land	use	changes	
• Widespread	disturbance	
• Dispersed	activity	and/or	development	
• Opportunities	to	enhance	connectivity	of	habitat	
• Opportunities	to	buffer	or	consolidate	areas	of	
high	biodiversity	value	

Ecosystem	 -The	PPaP	may	affect	environmental	quality	with	
possible	effects	outside	the	immediate	area	of	
influence.	
-Assessment	at	the	ecosystem	level	is	important	
where	changes	in	environmental	quality	at	one	
location	could	have	implications	for	habitats,	
communities	and	species	at	other	locations.	The	
ecosystem	level	can	be	further	be	divided	into	
terrestrial	(forests	and	grassland),	freshwater,	coastal	
and	marine	ecosystems.	

• Pollution	of	soil,	air	or	water	
• Hydrological	changes	
• Impacts	on	air	or	water	
• Impacts	on	species	that	perform	critical	notes	in	an	
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