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Abstract


The survey of innovations and practices to the watersheds adopted to the previous and present complementary projects as one component of the project “Strengthening of the Institute of Agroforestry and Watershed Management, Philippines” was done in order to have a basis  in developing MSc in Watershed Management curriculum and enriching the BS Agroforestry through specializing watershed management and in  the preparation of teaching and rural extension  materials in topics relevant to Agroforestry and Watershed Management. The survey was done at the Non-Government Organizations and the Department of Environment and Natural Resources (DENR) in Region I and in Cordillera Administrative Region from August 2003 to April 2004.


The data were gathered through surveys, visitation and documentation of the techniques adapted to the current and previous complimentary projects. Also, project leaders/managers and implementers were also interviewed focused on the impacts of the projects related to Watershed Management. 


Based on the results of the survey, a total of 18 current and previous complementary projects in Region I and in Cordillera Administrative Region were considered. There were 12 ongoing complementary projects namely: Baracbac River Watershed Rehabilitation Project Cagubay Watershed Rehabilitation Project, Amacalan Watershed Rehabilitation and Water Impounding Dam, Rehabilitation Protection and Conservation of the Watershed Area of Dipalo River Irrigation Project, Libunao Spring Protected Landscape, Suyo Watershed Rehabilitation Project,Bigbiga, Protected Landscape, Ambuklao Watershed Forest Reserve, Vintar Watershed Rehabilitation Project, Lon-oy Watershed and Naguilian Watershed Rehabilitation and Erosion Control Project. For the previous complementary projects, there were 6 namely: Nagbukel Watershed Rehabilitation Project, Lower Itogon Watershed Forest Reserve, Busol Watershed Forest Reserve, Dingras Watershed Rehabilitation Project, Madongan Sub-Watershed Rehabilitation Sub-Project and Center of Northern Development for Rurban Action (CONDORA).

Result of the survey revealed the following: 1) All previous and current complementary projects were employing structural (Gabion Checkdam, Concrete Checkdam, rip rapping, small water impounding dam) and vegetative measures (Wattling, Sloping Agricultural Land Technology, Reforestation, Enrichment/Saturation planting) in soil and water conservation, 2) One of the previous and ongoing project is following the  practice of agroforestry systems aside from vegetative and structural measures, 3) The dominant  tree species within the watersheds in Pangasinan is eucalyptus (Eucalyptus deglupta) and Acacia aurie (Acacia auriculiformis). According to the Project Manager as well as the contractors, eucalyptus is a fast growing tree species that is resistant to drought and fires. The dominant tree species  in watersheds and protected areas of Ilocos Norte, Ilocos Sur and La Union are mahogany (Swietenia macrophylla) and Gmelina (Gmelina arborea). Benguet Pine (Pinus kesiya) was dominant in Cordillera Administrative Region. Other tree species were Alim (Melanolepis multiglandulosa), Binunga (Macaranga tanarius) Sablot (Litsea sebifera), Tibig (Ficus nota), Hauili (Ficus septica), 
kalios (Streblus asper), Bical (Dinochloa acutiflora) and light Bamboo (Gigantochloa levis),  and 4) The problems encountered on the watersheds were soil erosion, shifting cultivation, illegal settlement, forest fires, poor soils/quality and lack of funds.

Institute of Agroforestry and Watershed Management

DMMMSU-NLUC, Bacnotan, La Union

ASIA-LINK PROGRAME

“Strengthening of the Institute of Agroforestry and Watershed Management, Philippines” 

SURVEY OF INNOVATIONS ADOPTED BY CURRENT AND PREVIOUS COMPLEMENTARY PROJECTS

RATIONALE

The Don Mariano Marcos Memorial State University (DMMMSU) in collaboration with the University of Wales Bangor (UWB), United Kingdom and the National University- University College Cork, Republic of Ireland, with funding assistance from the European Union, are currently undertaking a development project entitled “Strengthening of the Institute of Agroforestry and Watershed Management, Philippines.”


The Project aims to strengthen the teaching, training and extension activities of the Institute of Agroforestry and Watershed Management (IAWM) at the DMMMSU Bacnotan, La Union, Philippines. Moreover, the project aims to establish a long term relationship between IAWM, DMMMSU and the Center for Arid Zone Studies (CAZS) at the University of Wales (UW), Bangor and the Department of Food Business and Development (DFBD) at the University College Cork, Ireland. 


The main objectives of the project include the development of curricula, teaching and extension materials to be tested and used in the Philippines as well as in the UW and UCC

The curriculum development has adopted a participatory approach by consulting graduates of DMMMSU and prospective employers, and farmers. In addition, the curriculum is intended to reflect best practices as described and the literature. 


Another project component is the survey of innovations related to the watershed management adopted by previous and present projects of the Government and Non-Government institutions in the northern Philippines. Information/data gathered will serve as a basis in developing curricula, teaching and extension materials on watershed management.

General Objectives
To strengthen the Institute of Agroforestry and Watershed Management by developing curricula in Bachelor of Science in Agroforestry Major in Watershed Management and MSc in Watershed Management.

 Specific Objectives:

1. To gather relevant information on the existing and past complementary projects in Region I and CAR; and   

2. To document different innovations/techniques and practices being used by the complementary projects that will serve as a basis for the development of curriculum.

METHODOLOGY

The Respondents

Complete enumeration of the 18 current and previous complementary projects on Agroforestry and Watershed Management in Region I and Cordillera were considered.


 Collection of Data

Questionnaires were formulated and administered to the various project implementations of the past and current complementary projects. Prior to project visitation, request letters containing the purpose of the activity were prepared and sent to the various concerned respondents. The collection of data was done through surveys, visitation and documentation of the techniques adopted by the current and previous complementary projects conducted by NGOs and GO’s particularly DENR. Also, project leaders/managers implementers were also interviewed focused on the impacts of the projects related to watershed management.

Scope and Limitation
The study/survey was exploratory in nature and only attempted to gather and document the different innovations/techniques adopted by previous and existing complementary projects in Region I and CAR. The study was conducted from August 2003 to April 2004.
RESULTS AND DISCUSSION
The results and discussion per project are presented below. 

Baracbac Watershed Rehabilitation and Erosion Control Project
Baracbac Watershed Rehabilitation and Erosion Control Project is within the Barangays of Lawak-langka and Malabobo, Mangatarem, Pangasinan. The project area has a total coverage of 2,417 hectares. It is accessible to any type of land transportation. It is characterized by moderately steep slope and elevation ranges from 80 to 850 above sea level.

The Project is under the supervision of the local Department of Environment and Natural Resources-Community Environment and Natural Resources Office (DENR-CENRO) Dagupan City. This was implemented through a contractual system where the community was tapped as contractor to implement work programs and other developmental activities of the project.

The project was selected by members of the DENR-CENRO Alaminos.  Approval of the Provincial Environment and Natural Resources Office (PENRO), Pangasinan was sought in consultation with the LGU officials concerned. In terms of quality control, the contructors/labores were oriented on the implementation of such interventions like vegetative measures and structural measures.

The watershed is the main source of water for irrigating agricultural lands downstream; however, during dry season, the whole watershed area can not sustain plant/crop growth.

Soil and water conservation measures (biological/vegetative and structural measures) were undertaken in the project site. For vegetative measures, wattling, enrichment planting, and reforestation were done.  Vegetative measure refers to the use of vegetation to provide the soil with protective cover to minimize or prevent acceleration of erosion. Vegetative measures for protection against soil erosion included the planting species like mahogany (Swietenia macrophylla), eucalyptus (Eucalyptus deglupta), Gmelina (Gmelina arborea) and acacia species (Acacia auriculiformis and Acacia mangium). Other tree species found in the area were alibangbang(Albizia procera), molave(Vitex parviflora), teak (Tectona grandis), akleng parang (Albizia procera), kakawate (Gliricidia sepium), duhat (Syzygium cumini), antsoan dilau (Senna spectabilis), fire tree (Delonix regia), banaba (Lagerstroemia speciosa), and bolong- eta (Diospyros pilosanthera). The dominant specie is eucalyptus (Eucalyptus deglupta). For structural measures, gabion checkdam and small impounding dam were constructed. These structures were generally used in and in places where vegetation cannot be immediately established.
Cagubay Watershed Rehabilitation Project

Cagubay Watershed Rehabilitation Project is located in the sitios of Mayontok, Mankamogkog, Bayog and Lema, Sabol, barangay of Ninoy, Laoag and Salomage Sur of Aguilar and Bugallon, Pangasinan. The Project has a total area of 1,202 hectares. It is located along longitude of 120o 12’ 23 with a latitude of 15o 30’44. Elevation ranges from 100 meters to 672 above sea level.

 
The watershed area is under the supervision of the local DENR-CENRO Dagupan City. Non-government organizations and people’s organizations played important roles in decision-making and development of the watershed. These organizations are the government counterpart in the different project activities.


The rehabilitation/revival of the project was to bring back the lost vegetative cover and protect the existing naturally grown forest along gullies, creeks and streams. Furthermore, result showed that the project helps the community residents uplift their living condition by increasing their production and provide employment and additional income. The project was selected/recommended through the members of the community organization and decided/approved by the members of the organization involved in the DENR.

The watershed is the source of water for irrigating the 396-hectare rice fields at the downstream of Cagubay. During the actual visit, it was observed that the river was almost dried-up due to improper land use and the occurrence of forest/grass fires, causing the destruction of vegetative cover resulting to high surface run-off.


To address the above-mentioned problems, immediate rehabilitation was undertaken through establishing structural measures (check dams, small impounding dam and concrete checkdam) on the eroded portion, gullies, river, and stream banks. And vegetative measures to open denuded areas (Saturation planting /enrichment planting, Reforestation) were established. Vegetative measures refer to the use of vegetation to provide the soil with protective cover to minimize or prevent acceleration of erosion. The species found in the area were akleng parang (Albizia procera), eucalyptus (Eucalyptus deglupta), acacia species, alibangbang (Bauhinia malabarica), gmelina (Gmelina arborea), mahogany (Swietenia macrophylla), cashew (Anacardium occidentale), duhat (Syzygium cumini) and ipil-ipil (Leucaena leucocephala). The dominant species was eucalyptus.
Amacalan Watershed Rehabilitation and Water Impounding Dam
The Amacalan Watershed is located in the municipality of Mabini, Pangasinan with an aggregate area of 4,805 hectares. It falls under the jurisdiction of the CENRO, Alaminos, Pangasinan. The project was recommended/selected in consultation with LGU and community and it was decided in consultation with the provincial level (PENRO Pangasinan).


The project area has sloping terrain with an approximate slope of 50 to 90% .The elevation ranges from 50 to 250 meters above sea level. The area belongs to climatic type I. Water is being used mainly for irrigation benefiting thousands of agricultural lands within Mabini, Burgos and Agno, all within the province of Pangasinan.


Due to the worsening situation brought about by soil erosion problems, the area has reached the state of environmentally critical condition that adversely affecting the communities within the watershed. To address the above-mentioned problems, soil and water conservation measures were established through structural (gabion check dams; Fig. 7) and vegetative measures (saturation/ enrichment planting, reforestation, Fireline). In terms of quality control, technical assistance was provided to the farmers/laborers for the implementation of innovations (biological/vegetative and structural measures).

 The species found in the area were eucalyptus (Eucalyptus deglupta), mahogany (Swietenia macrophylla), teak (Tectona grandis), Acacia aurie (Acacia auriculiformis), gmelina (Gmelina arborea), narra (Pterocarpus indicus), cashew (Anacardium occidentale) and agoho (Casuarina equisetifolia). The plantation was established by block, but within the block, species were planted in patch planting design. The seedlings were planted with a spacing of 2x3 meters following the contour. The dominant specie is eucalyptus.
Rehabilitation, Protection and Conservation of the Watershed Area of Dipalo River Irrigation Project
 The project area lies within the Administrative Jurisdiction of CENRO Urdaneta City. The watershed project was initiated in consultation with LGU, community concerned and PENRO.
 It is located within Barangay Nangapugan, San Quintin and San Macario Sur and Norte in Natividad, Pangasinan and between latitude of 1505910011 to 1600410011 and longitude 12005010011 having an area of 4,118 hectares. The project has a slightly sloping terrain with an approximately 30– 50%, elevation of 1,523 meters ASL and falls into first climate type.


At present, the main river channel is the Dipalo River. This river is the source of water for domestic use and irrigation purposes. With the present watershed problems such as landslide, soil erosion and occurrence of fire, the following soil and water conservation measures were made use of biological/vegetative measures (enrichment planting, reforestation) and structural measures ( gabion checkdam).

 In terms of quality control, the DENR exerted less effort because the farmers/contractors themselves took the initiative in implementing innovations/techniques Introduced in the area.

 Among the species planted in the area were gmelina (Gmelina arborea), kakawate (Gliricidia sepium), ipil-ipil (Leucaena leucocephala) and with other miscellaneous species. The dominant species is gmelina.

Lidlidda Protected Landscape


 The Lidlidda Watershed Forest Reserve which is categorized and proposed as a Lidlidda Protected Landscape consists of 11,574,379 hectares. It was proclaimed as such through proclamation number 79 dated August 17, 1936. It is under the Administrative Jurisdiction of CENRO Bitalag, Tagudin Ilocos Sur. The project was recommended in consultation with the community and it was decided in consultation with the DENR-PAWB and concerned LGUs.


The Lidlidda protected landscape is located within the municipality of Lidlidda, Ilocos Sur. It falls within geographic coordinate’s 1701212011to170161011 north latitude and 12002913011 to 12003310011 east longitude.  The area falls under climatic type I (two pronounce season: dry from November to April and wet during the rest of the year). The soil in the area is brown in color and classified as sandy loam. Most     of the portions are likely mountainous terraces ranging from 30%-50% slope with the highest elevation of 400 meters above sea level. The area is predominantly covered by commercial and non-commercial tree species, shrubs and kawayan tinik (Bambusa spinosa).


Soil and water conservation measures adopted were structural measures (Gabion checkdam) and vegetative (agroforestry and reforestation). Most methodologies adopted were indigenous practices (hedgerow, intercropping) implemented solely by the beneficiaries during their periodic civic work as scheduled every last Thursday of the month.

 Among the tree species found in the area were tibig (Ficus nota), rain tree (Samanea saman), akleng parang (Albizia procera), molave (Vitex parviflora), narra (Pterocarpus indicus) and teak (Tectona grandis). The plantation is established by block, but within the block, species were planted in patch planting design. The seedlings were planted with a spacing of 2x3 meters following the contour.  Teak is the dominant species in the area.

Libunao Spring Protected Landscape

The Libunao Watershed Development project site is located in the northernmost part of Ilocos Sur at 17005013011 east latitude and 12003115711 north longitudes. It is located at Sitio Nagcullooban, Sinait, Ilocos Sur. Administratively, the project falls within the jurisdiction of CENRO, Vigan Ilocos Sur. The project was selected and the concerned alternative interventions were decided through the members of the organization.


The total area of the Project is approximately 104 hectares with a slope of 18% to 50%. Soil condition is clay loam; some areas are rich in organic matter, and belonging to the first climatic type 1(two pronounce season: dry from November to April and wet during the rest of the year).

The project provides employment to the community during its implementation and increased agricultural productivity through the small impounding dam.


The area is predominantly covered with grasses like cogon (Imperata cylindrica) and tambo (Arundo donax). Some are miscellaneous leguminous species, like mango (Mangifera indica), narra (Pterocarpus indicus), mahogany (Swietenia macrophylla), bangkal (Nauclea orientalis), acacia (Acacia auriculiformis), giant ipil-ipil (Leucaena leucocephala), duhat (Syzygium cumini), akleng parang (Albizia procera), piling liitan (Canarium luzonicum), tibig (Ficus nota), hauili (Ficus septica), anabiong (Trema orientalis) and molave (Vitex parviflora). This watershed is solely managed as protected   area because it is the source of water supply for domestic use in the community. The introduction of the soil and water conservation measures such as structural and vegetative is highly appreciated for the improvement of water yield.
Nagbukel Watershed Rehabilitation Project
Barangay Taleb is approximately 7 kilometers far from the town proper and Barangay Lapting which is approximately a kilometer away from the town proper. However, the area could be reached through hiking from the Barangay proper. The project area consisted of 598 hectares but only about 363.11 hectares were available for development. The project was under the jurisdiction of CENRO, Vigan City. The project was initiated in consultation with the DENR while alternative intervention was decided by the DENR and community residents.

The project is mostly mountainous and hilly with a moderately steep slope. Soil and water conservation measures made were the used of structural measures (Gabion checkdam) and vegetative measures (Saturation planting/enrichment planting, reforestation). The species found in the area are teak (Tectona grandis), mahogany (Swietenia macrophylla), narra (Pterocarpus indicus), ipil-ipil (Leucaena leucocephala), akleng parang (Albizia procera), anabiong (Trema orientalis). Dominant species is mahogany. 

Suyo Proper Watershed Rehabilitation Project

The watershed project is located at the western portion of Suyo and southern east portion of Alilem, Ilocos Sur. It is estimated to be about 10 kilometers from the municipal hall of Suyo, Ilocos Sur and can be reached by hiking from Uso, Suyo, Ilocos Sur crossing Chico river and passing through Suyo proper for about 11/2 hours.


The project falls under the Administrative jurisdiction of CENRO Bitalag, Tagudin, Ilocos Sur. The project was recommended /selected in consultation with DENR and community, and it was decided through the members of the community.


During the actual visitation conducted, there was a contract reforestation project being implemented. The inspection also revealed that the area was rehabilitated through the establishment of different vegetative measures (saturation planting/enrichment planting, reforestation) and structural measures (gabion Checkdam) to avert possible loss of properties and problems of the watershed.


The area is predominantly covered by shrubs and non-commercial tree species like, tuai (Bischiofia javanica), kalumpit (Terminalia microcarpa), dao (Dracontomelon dao) and balete (Kingiodendron alternifoium). The open/grassland was planted with gmelina (Gmelina arborea) and mahogany (Swietenia macrophylla).

Bigbiga Protected Landscape


The Bigbiga Spring Watershed Forest Reserve which is categorized and proposed as a Bigbiga Spring Protected Landscape has an approximate area of 135.7140 hectares. It was proclaimed as such through proclamation number 431, dated August 16, 1939 under the jurisdiction of CENRO, Vigan Ilocos Sur. The project was recommended/selected through the members of the DENR and decided by the members of the organization as far as alternative intervention is concerned.

The project is located within the sitio of Mata East, Barangay Marozo, Narvacan, Ilocos Sur. It lies within geographic coordinates 17o30’ 00” north latitude and 120o 32’00” east longitude. The project is hilly to mountainous with slope ranging from 30% to 50%. Highest elevation is from 100 to 200m above sea level.


The species found on the overstorey layer were rain tree, kalumpit (Terminalia microcarpa), and antipolo (Artocarpus blancoi). Rain tree (Samanea saman) was ranked first in terms of dominance. For the under storey, tibig (Ficus nota) appeared the most dominant, followed by kalios (Streblus asper) and niogniogan (Ficus pseudopalma). It was also noted that indigenous species and fruit trees were planted along gullies and creeks.
Ambuklao Watershed Forest Reserve
The   Ambuklao River Forest Reserve was established under Proclamation No. 548 dated April 19, 1969. It covers an approximate area of 128,450 hectares and located in Atok, Bukod, Benguet.  This forest reserve falls under the Administrative jurisdiction of CENRO, Pacdal, Baguio City. The project was recommended/selected in consultation with DENR and alternative interventions were also decided by the members of DENR. In terms of quality control, supervisions were done during the plantation establishment, maintenance and protection in order that the proponents follow the recommendations based on the signed contract.
The project area has four main types of vegetation, predominant of which is the Benguet pine species associated with shrubs and cogon grasses which occupies the under-storey covers. The mossy forest is distributed on the higher elevation which is mostly inhabited by oak trees (Grevillea robusta). Vegetable gardens are sprawled in plateaus and slopes especially on the northern part of the watershed.  

Lower Itugon Sup-Project Watershed Forest Reserve

The project area is located at Ampucao, Dalumpinap, Tinungdan, Itugon, Benguet. It falls under the Administrative jurisdiction of DENR-CENRO, Pacdal, Baguio City, Benguet. This project was a joint project of Japan Bank for International Cooperation (JBIC) and DENR as financing agency. The project started in 1996 and ended on June 2003. The project was recommended/selected by the members of the organization in consultation with the DENR and interventions are also decided by the members of the organization.

Soil and water conservation measures were employed in the area particularly vegetative measures (Benguet pine (Pinus kesiya), alnus (Alnus japonica), gmelina (Gmelina arborea), mahogany (Swietenia macrophylla) and ipil-ipil (Leucaena leucocephala). The dominant species are Benguet pine and alnus. 


In terms of quality control on the implementation of certain components, series of supervision were conducted during nursery operations, plantation establishment and maintenance such as fire lines construction, fertilization, cultivation, ring weeding, etc. 


According to the project manager, the impact of the project was the improvement of the deteriorating conditions of lower Agno. Hence, there were 48,880.12 hectares of plantation developed and maintained. This gave a domino effect on ecology, water availability and quality, soil erosion and crop production.

Busol Watershed Forest Reserve

The Busol Watershed Reservation covered an approximate area of 337hectares. It was established under Proclamation No. 15, dated April 27, 1992. The project is located within the political jurisdiction of Baguio City and La Trinidad, La Trinidad, Benguet, and also Administrative Jurisdiction of DENR-CENRO, Pacdal, Baguio City. The project was recommended/selected in consultation with DENR, Baguio Water District, LGUs, and La Trinidad Water District. The project was stopped due to a restraining order from the National Commission on Indigenous People. In terms of quality control, the project was not left alone to the farmers/contractors but closely monitored by the DENR staff.


The Busol watershed is the primary source of water for the residents of Baguio City and La Trinidad. According to the Busol Task Force, the area has been the subject of illegal settlements, forest gradual fires and other man-made interventions.


Under watershed rehabilitation, structural (small impounding dam) and vegetative measures (reforestation) were made to minimize soil erosion. Predominant species found in the area were Alnus (Alnus japonica) and Agoho (Casuarina equisetifolia).

Vintar River Watershed Rehabilitation Project


The Vintar River Watershed irrigates the widest tract of agricultural production in the province of Ilocos Norte. In 1984, the Asian Development Bank (ADB) granted loan assistance to the Philippine Government which funded the rehabilitation of critical watershed in the northern part of the province to include Vintar river watershed. Simultaneously, the Philippine Forestry Development Project in Ilocos Norte (PFDPIN) was launched as a major Rural Development Project. This project is supported by Executive Order 374 concerning the implementation of “Water Resources Development and Management”.


The watershed is located in Vintar, Ilocos Norte. It is within the Administrative jurisdiction of the DENR-CENRO Bangui, Ilocos Norte. It is situated within longitude 1200351 to 1200571 and latitude 180131 to 180281. 


The Vintar project employed several soil and water conservation measures particularly vegetative (Reforestation and Plantation establishment) and structural measures (Gabion checkdam).

Dingras Watershed Rehabilitation Project
The Dingras watershed is located at Eastern Barangay of Dingras, namely Francisco and San Marcelino,Dingras, Ilocos Norte. The project site covered a total area of more or less 8,500 hectares, between 1200461 to 1200491 longitudes and 180011 to 180031 latitude. The project site had a mountain range which is steep to moderately steep with an elevation ranging from 100 to 600 above sea level.


The project was under Administrative jurisdiction of DENR-CENRO Bangui, Ilocos Norte. The project was recommended in consultation with the DENR and alternative interventions were decided in consultation with the DENR, Region I.


Soil erosion in the area ranged from slight to severe. For slight severe soil erosion, reforestation was undertaken and for areas of severe soil erosion, structural measures were introduced and implemented such as gabion checkdam.
Madongan Sub-Watershed Rehabilitation Sub-Project
The Madongan Sub-Watershed Rehabilitation Sub-Project is located at Madongan, Laoag, Ilocos Norte under the Administrative jurisdiction of CENRO Bangui, Ilocos Norte.


The project was a joint project of the DENR and International Corporation as financer. The project was recommended /selected in consultation with DENR-Region I and LGU. It was decided in consultation with Japan-Philippines as far as alternative intervention is concerned.


Soil and water conservation measures (biological/vegetative and structural measures) were undertaken in the project site. For vegetative measure, enrichment planting was done and for structural measures, a series of gabion checkdams were made along gullies and stream banks to minimize soil erosion and trapped forest debris.  

Lon-oy, San Gabriel Watershed

The Lon-oy watershed project is within the Administrative Jurisdiction of CENRO-DENR, San Fernando City, La Union. The project site is located at Barangay Lon-oy, San Gabriel, La Union. It is situated between 1200201 to 1390301 longitudes and 160501 latitude. Generally, the area is characterized as steep to moderately steep. In general, the area is still secured due to the presence of stable forest cover.
The watershed serves as the primary source of potable water for the municipalities of San Gabriel, Bacnotan, San Juan, and San Fernando City.  

Several soil and water conservation practices were undertaken, particularly vegetative and structural measures. For vegetative measures, planting of different forest trees such as mahogany (Swietenia macrophylla), narra (Pterocarpus indicus), gmelina (Gmelina arborea), teak (Tectona grandis), and other miscellaneous species were done. For structural measures, series of gabion check dams were constructed. Structural measures are generally used in places where vegetation cannot be immediately established.
Naguilian Watershed Rehabilitation and Erosion Control Project

In 1936, by virtue of Proclamation No. 52, dated March 16, 1936, the Naguilian watershed at Casilagan, Naguilian, La Union was legalized. The watershed area used to be open grassland and subjected to a range of moderate to severe erosion. Development and rehabilitation activities were initiated only in 1988 under the Small Water Impounding Management (SWIM) project of the DPWH which was funded out of their trust fund. This is a joint project of the DENR (CENRO, San Fernando City) and DPWH.


This watershed lies within the latitude of 16032119.211 and a longitude of 12002611011 from the center. It is approximately a kilometer away from the town proper of Naguilian and about 27 kilometers from the CENRO of San Fernando City.  

Vegetative as well as structural measures were provided to protect and conserve the area. The area is sparsely forested with second-growth forest composed of different indigenous species such as Parang type and other miscellaneous species. Planting of tiger grass is also practiced as a form of erosion control. In general, the forest cover of the watershed is brush and grasses. Naturally grown trees are found along creeks and gullies. Patches of narra (Pterocarpus indicus), mahogany (Swietenia macrophylla), acacia aurie (Acacia auriculiformis) and gmelina (Gmelina arborea) are found existing along the small water impounding project established.


 The vegetative measures such as planting of different forest tree species like  narra (Pterocarpus indicus), mahogany (Swietenia macrophylla), gmelina (Gmelina arborea), acacia aurie (Acacia auriculiformis), teak (Tectona grandis) and fruit trees particularly mango (Mangifera indica) were done. For structural measures, gabion check dam, small impounding dam and rip-rapping were constructed. Structural measures are generally used in places where vegetation cannot be immediately established as well as in gullies, streams or rivers banks. 
CONDORA
The Center of Northern Development Organizations for Rurban Action (CONDORA) is a ten-year old UCCP (United Church Christ in the Philippines) program. It is a four- hectare UCCP property on a hill overlooking the Lingayen Gulf in Damortis, Rosario, La Union. The project was selected by the members of the organization and also alternative interventions were decided by the members of the organizations.


One focus of CONDORA is the establishment and development of SALT-1(Simple Agricultural Land Technology; 40% forestry and 60% agriculture), SALT-II (Simple Agro livestock Land Technology; 20% for forestry, 40% for livestock and 40% for Agriculture), SALT-III (Sustainable Agricultural Land Technology; 40% for agriculture and 60% forestry) and SALT trainings for individuals and in-groups. CONDORA promotes the Sloping Agricultural Land Technology that addresses the needs of small upland farmers concerned with environmental protection and regeneration. Due to insufficient funds, the SALT project was stopped.  They were concentrating mostly on short-term income project like tilapia, piggery and poultry productions.  

Other Observations
Table 1 shows the area visited, problems and innovations/ practices on soil and water conservation
 Table I.  Problems and Practices on Soil and Water Conservations        

	Watershed Visited
	Problems
	Innovations/Practices(Soil and Water Conservation)



	
	
	Biological/Vegetative Measures
	Structural Measures

	Region I

Provinces

       Pangasinan 
La Union 
Ilocos Sur 
Ilocos Norte  

CAR
Province

Benguet


	 Soil erosion
Shifting cultivation

Illegal settlement 
forest/grass fires

poor soils/quality

lack of funds
	-Reforestation (Plate 3) 

-Plantation Establishment

-Enrichment 

Planting

-SALT (Plate 6)

-Wattling (Plate 9)

-Firebreaks/Fireline (Plate 4)

	-Small Impounding dam (Plate 5)

-Gabion Check                    dams(Plate 1)

-Riprapping (Plate 2)

-Concrete Checkdam
(Plate 10)


It has been observed that these problems such as soil erosion/landslide, illegal settlement, shifting cultivation and forest/grass fires brought adverse effect on watershed especially on soil and water. 

To address these above-mentioned problems, soil and water conservation measures were employed such as biological/vegetative measures and structural measure

Table 2 shows the summary of tree species present in each watershed project.

Table 2. Name of Projects and Vegetation

	Name of the project
	Vegetation

	Baracbac Watershed (Pangasinan)
	Molave (Vitex parviflora), Akleng parang (Albizia procera), Teak (Tectona grandis), Eucalyptus (Eucalyptus deglupta), Narra (Pterocapus indicus), Acacia aurie (Acacia auriculiformis), Kakawate (Gliricidia sepium), Duhat (Syzygium cumini), Mahogany (Swietenia macrophylla), Anchoan dilaw (Cassia  spectabilis)

	Cagubay Watershed(Pangasinan)
	Molave (Vitex parviflora), Akleng parang (Albizia procera), Teak (Tectona grandis), Eucalyptus (Eucalyptus deglupta), Narra (Pterocapus indicus), Acacia aurie (Acacia auriculiformis) ,Acacia mangium (Acacia mangium), Kakawate (Gliricidia sepium), Duhat (Syzygium cumini), Mahogany (Swietenia macrophylla), Mango (Mangifera indica), Cashew (Anacardium occidentale), Agoho (Casuarina equisitifolia), Hauili (Ficus septica), Ipil (Instia bijuga)

	Amacalan Watershed(Pangasinan)
	Akleng parang (Albizia procera), Teak (Tectona grandis), Eucalyptus (Eucalyptus deglupta), Narra (Pterocapus indicus), Acacia aurie (Acacia auriculiformis), Kakawate (Gliricidia sepium), Agoho (Casuarina equesitifolia), Duhat (Syzygium cumini), Mahogany (Swietenia macrophylla), Tibig (Ficus nota), Anabiong (Trema orientalis)

	Dipalo Watershed (Pangasinan)
	Eucalyptus (Eucalyptus deglupta), Narra (Pterocapus indicus), Kakawate (Gliricidia sepium), Mahogany (Swietenia macrophylla), Tibig (Ficus nota) Datilis (Mutingia calabura), Vetiver grass (Vetiveria zizanioides),  Alibang-bang (Bauhinia malabarica), Gmelina (Gmelina arborea)

	Lidlidda Protected Landscaped(Ilocos Sur)
	Akleng parang (Albizia procera), Teak (Tectona grandis), Eucalyptus (Eucalyptus deglupta), Narra (Pterocapus indicus), Acacia aurie (Acacia auriculiformis), Kakawate (Gliricidia sepium), Duhat (Syzygium cumini), Mahogany (Swietenia macrophylla), cashew (Anacardium occidentale)

	Libunao Spring Protected Landscaped(Ilocos Sur)
	Akleng parang (Albizia procera), Teak (Tectona grandis), Eucalyptus (Eucalyptus deglupta), Narra (Pterocapus indicus), Acacia aurie (Acacia auriculiformis), Kakawate (Gliricidia sepium), Agoho (Casuarina equesitifolia) Duhat (Syzygium cumini), Mahogany (Swietenia macrophylla), Tibig (Ficus nota), Antipolo (Artocarpus blancoi), Ipil-ipil (Leucaena luecocephala)

	Nagbukel Watershed(Ilocos Sur)
	Akleng parang (Albizia procera), Teak (Tectona grandis), Eucalyptus (Eucalyptus deglupta), Narra (Pterocapus indicus), Acacia aurie (Acacia auriculiformis), Kakawate (Gliricidia sepium), Duhat (Syzygium cumini), Mahogany (Swietenia macrophylla)

	Suyo Watershed(Ilocos Sur)


	Akleng parang (Albizia procera), Teak (Tectona grandis), Eucalyptus (Eucalyptus deglupta), Narra (Pterocapus indicus), Acacia aurie (Acacia auriculiformis), Kakawate (Gliricidia sepium), Agoho (Casuarina equesitifolia), Duhat (Syzygium cumigi), Mahogany (Swietenia macrophylla), Tibig (Ficus nota)



	Lower Itogon Sub-Watershed(CAR-Benguet)
	Akleng parang (Albizia procera), Teak (Tectona grandis), Eucalyptus (Eucalyptus deglupta), Narra (Pterocapus indicus), Acacia aurie (Acacia auriculiformis), Kakawate (Gliricidia sepium), Agoho (Casuarina equesitifolia), Duhat (Syzygium cumigi), Mahogany (Sweitenia macrophylla)

	Ambuklao Watershed(CAR-Benguet)
	Benguet pine(Pinus kesiya),Gmelina (Gmelina arborea)

	Busol Watershed(CAR-Benguet)
	 Acacia aurie (Acacia auriculiformis), Alnos (Alnus japonica), Benguet pine (Pinus kesiya), Mango (Mangifera indica), Coffee (Coffea rubosta)

	Dingras Watershed(Ilocos Norte)
	Akleng parang (Albizia procera), Teak (Tectona grandis), Eucalyptus (Eucalyptus deglupta), Narra (Pterocapus indicus), Acacia aurie (Acacia auriculiformis), Kakawate (Gliricidia sepium), Duhat (Syzygium cumini), Mahogany(Swietenia macrophylla)

	Vintar Watershed (Ilocos Norte)
	Akleng parang (Albizia procera), Teak (Tectona grandis), Eucalyptus (Eucalyptus deglupta), Narra (Pterocapus indicus), Acacia aurie (Acacia auriculiformis), Kakawate (Gliricidia sepium), Duhat (Syzygium cumini), Mahogany (Swietenia macrophylla), Tibig (Ficus nota), Rain tree (Samanea saman), Banaba (Lagerstroemia speciosa)



	Madongan Sub Watershed Ilocos Norte)


	Akleng parang(Albizia procera), Teak (Tectona grandis), Eucalyptus (Eucalyptus deglupta), Narra (Pterocapus indicus), Acacia aurie (Acacia auriculiformis), Kakawate (Gliricidia sepium), Duhat (Syzygium cumini),Mahogany (Swietenia macrophylla), Tibig (Ficus nota)

	Lon-oy Watershed(La Union)
	Akleng parang (Albizia procera), Teak (Tectona grandis), Eucalyptus (Eucalyptus deglupta), Narra (Pterocapus indicus), Acacia aurie (Acacia auriculiformis), Kakawate (Gliricidia sepium), Duhat (Syzygium cumini), Mahogany (Swietenia macrophylla), Tibig (Ficus nota), Mango (Mangifera indica), Banaba (Lagerstroemia speciosa), Rain tree (Samanea saman), Bignay (Antidesma bunius), Ipil-ipil (Leucaena luecocephala)

	Naguilian Watershed and Erosion Control Project (La Union)
	Akleng parang (Albizia procera), Teak (Tectona grandis), Eucalyptus (Eucalyptus deglupta), Narra (Pterocapus indicus), Acacia aurie (Acacia auriculiformis), Kakawate (Gliricidia sepium), Gmelina (Gmelina arborea), Duhat (Syzygium cumini), Mahogany (Swietenia macrophylla), Tibig (Ficus nota) Binunga (Macaranga tanarius), Mango (Mangifera indica), Bignay (Antidesma bunius), Ipil-ipil (Leucaena luecocephala)

	Bigbiga Protected Landscape
	Mahogany (Swietenia macrophylla), tibig (Ficus nota), antipolo (Artocarpus blancoi), kalios (Streblus asper), bikal (Dinochloa acutiflora), bolo (Gigantochloa levis), duhat (Syzygium cumini), guava (Psidium guajava) niogniogan (Ficus pseudopalma), Fire tree (Delonix regia)

	CONDORA
	Mahogany (Swietenia macrophylla), agoho (Casuarina equesitifolia), narra (Pterocapus indicus), Root crop;            camote (Ipomea batatas), gabi  (Colocasia esculentum), ubi (Dioscorea alata ),

 Vegetables; Beans (Vigna unguiculata), Mungbean (Vigna radiata), tomato (Lycopersicum esculentum,  Livestock; (duck, swine, goat, including fish).


Result of the survey reveals that the dominant species found within the watersheds in Pangasinan is eucalyptus (Eucalyptus deglupta) and Acacia aurie
(Acacia auriculiformis). According to the Project Manager as well as the contractors, eucalyptus is a fast growing tree species that is resistant to drought and fires. The dominant species found in watershed and protected areas of Ilocos Norte, Ilocos Sur and La Union are mahogany (Swietenia macrophylla) and Gmelina (Gmelina arborea). Benguet Pine (Pinus kesiya) was found dominant in CAR. Other species found were Alim (Melanolepis multiglandulosa), Binunga (Macaranga tanarius) Sablot (Litsea sebifera), Tibig (Ficus nota), Hauili (Ficus septica), 
kalios (Streblus asper), Bical (Dinochloa acutiflora) and light Bamboo (Gigantochloa levis).

It was also observed that most of the watersheds were planted by the same species like bangras (Eucalyptus deglupta), gmelina (Gmelina arborea), acacia species, and mahogany (Swietenia macrophylla). However, according to studies, these species are not good for watersheds because they deplete more water proportional to their fast growth. Despite their characteristics as not recommended for watersheds. These species were planted due to the mass reforestation program of the government way back in 1970s and 80s. The program was output-oriented, that why the characteristics of species being planted were not considered.
SUMMARY, CONCLUSION AND RECOMMENDATIONS

Summary

There were 18 complementary projects visited, assessed and documented. The projects were under the administrative jurisdiction of the DENR-R I and DENR-CAR. Three were taken from the Cordillera Administrative Region and 15 from Region 1.  

Based on the result of the survey, there were 12 ongoing complementary projects, namely: Baracbac River Watershed Rehabilitation Project, Cagubay Watershed Rehabilitation Project, Amacalan Watershed Rehabilitation and Water Impounding Dam, Rehabilitation Protection and Conservation of the Watershed Area of Dipalo River Irrigation Project, Libunao Spring Protected Landscape, Suyo Project Rehabilitation Project,Bigbiga, Protected Landscape, Ambuklao Watershed Forest Reserve, Vintar Watershed Rehabilitation Project, Lon-oy Watershed and Naguilian Watershed Rehabilitation and Erosion Control Project. For previous complementary projects, there were 6, namely: Nagbukel Watershed Rehabilitation Project, Lower Itogon Watershed Forest Reserve, Busol Watershed Forest Reserve, Dingras Watershed Rehabilitation Project, Madongan Sub-Watershed Rehabilitation Sub-Project and CONDORA.


Most problems of the watersheds include soil erosion, shifting cultivation, illegal settlement, forest fires, poor soils/quality and lack of funds. 


To address the above-mentioned problems, soil and water conservation measures were made such as biological/vegetative and structural measures. For biological and vegetative measures, saturation planting, enrichment planting and wattling by the use of acacia aurie (Acacia auriculiformis), kakawate (Gliricidia sepium) and cogon (Imperata cylindrica) were done. For structural measures, series of gabion check dams, small impounding dam and rip-rapping were constructed along creeks and gullies to minimize soil erosion. Aside from vegetative and structural measures, one of the previous and ongoing complementary projects is practicing agroforestry system. 
If ever projects/innovations were introduced in the area, the projects were not left alone to the farmers/contractors. These were closely monitored by the project staff particularly the DENR. All watershed and protected areas were recommended/selected by the members of the DENR, LGU’s and community concerned. 
The rehabilitated, developed watershed and protected areas slowly brought back the lost vegetative cover and maintained the existing naturally grown forest along gullies, creeks, and streams. Furthermore, result of the survey showed that both watershed and protected areas help the community residents uplift their living condition by increasing their production through the benefits that come from the area. They also provided them employment.
Conclusions
Based on the informations gathered, all previous and current complementary projects were employing structural and vegetative measures in soil and water conservation. One of the previous and ongoing projects is the practice of agroforestry system aside from vegetative and structural measures.   


As disclosed
from personal interviews of the various project implementers, insufficiency of funds was identified as obstacle in pursuing effective implementation of projects aimed towards soil and water conservation and sustainable development and management of watersheds in the region.

 Recommendations
1. For projects administered by the government (DENR), the actual funding/budget as reflected in the work and financial plan should be given or released to the project for more efficient implementation in order to achieve/meet the project goals and objectives.

2. Soil and water conservation, and agroforestry systems are recommended as subjects in Bachelor of Science in Agroforestry major in Watershed Management and MSc in Watershed Management.
3. Sufficient funds should be appropriated for projects aimed toward soil and water conservation and sustainable development and management of watersheds
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List of Acronyms

1. DENR – Department of Environment and Natural Resources

2. CAR – Cordillera Administrative Region 

3. CENRO – Community Environment and Natural Resources Office

4. CONDORA – Center of Northern Development Organizations for
                            Rurban Action

5. DFBD – Department Food Business And Development

6. GO – Government Organization

7. IAWM – Institute of Agroforestry and Watershed Management

8. NCIP – National Commission on Indigenous People 

9. NGO – Non Government Organization

10. PENRO – Provincial Environment and Natural Resources Office

11. SALT – Slopping Agricultural Land Technology

12. UCC – University College Cork

13. UCCP – United Church Christ in the Philippines

14. UWB – University of Wales Bangor
Institute of Agroforestry and Watershed Management

DMMMSU-NLUC, Bacnotan, La Union

“Strengthening of the Institute for Agroforestry and Watershed Management, Philippines”

APPENDIX B
A. SURVEY OF INNOVATIONS ADOPTED BY CURRENT AND PREVIOUS COMPLEMENTARY PROJECTS

I. Name of Organization/Company:________________________________
II. Address:_____________________________________________________
III. Name of Project: ______________________________________________
IV. Date Started: _____________  Date Ended: ___________​​​​On-Going:____ 

V. Total Budget: ________________________________

Budget Includes Staff Time: 
____ Yes 
____ No

VI. Financing Agency(s) and Proportion of Budget Provided:

	Financing Agency
	Percentage of Budget Provided

	
	


VII. Complete this box only if the current project follows on from an earlier project implemented by the same organization.

	Name of Earlier Projects
	Location/Address
	Date Started
	Date Ended
	Classification of Project
	Budget

	
	
	
	
	Agroforestry
	Forestry
	Watershed
	

	
	
	
	
	
	
	
	


VIII.     Project location(s): ____________________________________________
Region(s): ____________________________________________________
Province(s):  __________________________________________________

Municipality (ies):______________________________________________
Grid References:  ______________________________________________
IX. Components of the Project: 
This should act as a check list to ensure the correct number of sheets have been completed

X.       How were the recommended Project/Program selected?

_____ Selected through the members of the organization.
_____ Selected through consultation with what agency?

           How does the project decide between alternative interventions?

_____ Decided by the members of the organization.
_____ Decided through consultation with what agency? (Name of agency,      national level, provincial level)
XI. Expected Number of Beneficiaries:

Households

XII. Bibliographic References
B. DESCRIPTION OF FORESTRY AND AGROFORESTRY COMPONENTS
I. Name and Brief Description of Component:

II. What problem does the activity seek to address?

III. Agro-ecological condition for which intervention has been recommended: 
For example: soils, slopes, crops, and climate

IV. Socio-Economic/Socio-Environmental Conditions:

For example: poor people, single parent families, unemployed
V. Type of Users where intervention is aimed at: 
For example: land tenure, scale of enterprise, commercial, semi-commercial or   subsistence
VI. Recommended Species: 

For example: crops - forest trees, fruit trees, fodder trees, Agri-crops; livestock and     poultry
 VII. Source of Planting Materials and Livestock

VIII. Unit cost and range of actual cost to beneficiaries:

IX.   Recommended Planting Arrangement:

Describe whether block or patch plantation (size, type of location, inter and intra-row spacing, plant density, arrangement of species) or intercrop (row spacing, width of crop and tree rows, plant density, arrangement of species).  If farmers are left to make their own decisions, state this and record the range of farmer’s practices.

X.    Products:

For example: fruit, fiber, timber, nuts, or indirect products such as amenity, give crops if these are part of the new system

XI. Farmers Training Provided:

For example: duration/inclusive date, frequency/how often, providers/sponsors

X. Quality Control:

Does the project exert any quality control over the implementation of this component (if so, describe its nature) or is implementation left entirely to the farmers (if so, do the farmers themselves exert any quality control).  For example, in the case of interventions (tree planting, terracing), if farmers are given recommended spacing, is there any ensuring that farmers follow recommendations or observing what farmers do and providing feedback to them.  What level of farmer supervision or guidance is provided?
COMPONENT EVALUATION

I. Evaluation Methodologies Used:

Give description of evaluation methodologies used, both physical (for example, sampling of sediment in run-off, measurement of increases production by sampling plots) and social (for example, interviews with farmer

II. Impacts:

State impact of these interventions as perceived and/or measured by project staff (state who has recorded this impact).  Include impact on livelihoods, ecology, water availability & quality, soil erosion, crop production…

III. Describe benefits and costs:


If possible, provide quantitative data and benefit-cost ratio

IV. Expected Number of Beneficiaries:


Households
C.  SOIL AND WATER ENGINEERING COMPONENTS ALONE OR    INTEGRATED WITH AGROFORESTRY AND FORESTRY COMPONENTS

I. Name and Brief Description of Component:


For example: SALT technologies

II. What problems does the activity seek to address?

For example: sustainability, profitability, cultural practice, management strategy, farm to market road, marketability, availability of resources

III. Agro-ecological condition for which intervention has been recommended

For example: soils, slopes, crops, and climate

IV. Type of users which technology us aimed at?

For example: land tenure, scale of enterprise, commercial, semi-commercial or subsistence
V. Recommended Design(s):

Describe the design features of the intervention (attach sketches if appropriate) giving references if these are taken from a book or report).  If design is a function of slope or soil, explain how the design is decided for given conditions.

EVALUATION

Evaluation methodologies used:

Give description of evaluation methodologies used, both physical (for example: sampling of sediment in run-off, measurement of increased production by sampling plots) and social (for example: interviews with farmers)

Impacts:

State impacts of these interventions as perceived and/or measured by project staff (state that has recorded this impact.  Include impact on livelihoods, ecology water availability and quality, soil erosion, crop production…

III.Describe benefits and costs:

If possible, provide quantitative data and benefit-cost ratio

IV. Expected Number of Beneficiaries:


Households
D. OTHER INNOVATIONS PROMOTED BY THE PROJECT

I.   Description of Other Innovations

II. Sources:

Sources of ideas (book, other projects, lecture notes…)

Sources of extension materials, training packages

III. What problem does the activity to seek address?

For example: sustainability, profitability, cultural practices, management strategy, farm to market roads, marketability, availability of resources like water..

IV. Agro-ecological conditions for which innovation has been recommended:

For example: soil fertility, slope, climate, crops

V. Socio-Economic / Environmental Conditions:

For example: poor people, single parent families, unemployed

VI. Type of users which innovation is aimed at?

For example: land tenure, scale of enterprise, commercial, semi-commercial, or subsistence

VII. If the way the intervention is used varies from farm to farm (or place to place),   explain how it varies and the factors influencing the variation:

EVALUATION
I. Evaluation methodologies:

Give description of evaluation methodologies used, both physical (for example: sampling of sediment in run-off, measurement of increased production by sampling plots) and social (for example: interviews with farmers)

II. Impacts

State impact of these interventions as perceived and/or measured by project staff (state who has recorded these impacts.  Include impact on livelihoods, ecology, water availability and quality, soil erosion, crop production…)

III. Describe benefits and costs:

If possible, provide quantitative data and benefit-cost ratio

IV. Expected Number of Beneficiaries

Household
APPENDIX C

Glossary of Terms
· Agroforestry - land management for the simultaneous production of food, crops, and trees or the intentional designing of land through a system of planting trees, shrubs, crops, or forage in order to improve habitat values, access by humans and wildlife, and woody plant products.

-The integration of trees into the agricultural landscape and on farms for        environmental and human benefit.

· Conservation –the utilization of resources to sustain a high level of production. Soil and water conservation consist of prevention and control of soil erosion caused due to wind and water; It also includes conservation of rain water. Soil erosion severely affects hilly areas because of the steep slope, and in these areas soil conservation measures ought to be adopted.

· Enrichment planting - the introduction of valuable species to degraded forests without the elimination of valuable individuals already present. It may be useful in areas where natural regeneration is insufficient, or as a technique to establish forest species that cannot grow in open plantations. It may include planting of valuable timber species, fruit trees or other species with commercial or local value

· Erosion - the wearing away of the land surface as a result of uncontrolled wind and water energy. 

· Gabion Check dams – are construction walls across the bottom of a gully which reduce the velocity of runoff the deepening and widening of the gullies.

· Reforestation - natural or artificial restocking or reestablishing an area with forest trees (natural regeneration as well as tree planting and seeding); renewing forest cover by planting seedlings, transplants, tree seeds, or (for certain species) cuttings.
· Rip rapping –  a foundation or sustaining wall of stones thrown together without order, as in deep water or on a soft bottom or in river channel

· Saturation planting – Involves planting all types of vegetation to form a multi-layered canopy in a given area using closer spacing

· Sedimentation - is the result of transport and delivery of eroded soil particles, deposited at some point.

· Vegetation - all the plant life in a particular region

· Vegetative measures –the use of vegetation to provide the soil with protective cover to minimize or prevent acceleration of erosion.

· Wattling – a method that can be used to stabilize shallow soil structure against land sliding. This technique involves packing lengths of woody plant material into cables or bundles.

· Watershed - the specific land area that drains water into a river system or other body of water.
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Plate1. Newly established checkdam in Dipalo Watershed





	Degraded areas, denuded gullies, and steep slopes contribute greatly to the          sedimentation and siltation of stream channels. Large amount of soil particles that are washed away settle in farm areas in the lowlands through surface runoff thereby destroying agricultural crops. This condition generally results to the decrease in the productivity of       agricultural farms.





	To address this problem, rehabilitation measures were undertaken to provide            immediate ecological stability of the areas. Structural rehabilitation measure such as  gabion check dam is considered very    effective as a rehabilitation measure.





	In constructing gabion check dam, the slope gradient  of the gully banks was  first    reduced to 45 degrees, then a foundation of 30-50 cm deep was dug. The soil is piled        upstream  to be used later for the    refill. The largest stones were placed at the bottom layer.  On  top of    gabion check dam is the spillway or the overflow section , which is wide enough to cope with peak runoff.


	Structural rehabilitation were generally used in and in places where vegetation cannot be immediately established..
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Plate1. Newly established checkdam in Dipalo Watershed





Sometimes called stone terraces, this structure is usually used for the stabilization of            riverbanks, or slides by piling up stones or rocks of more or less uniform sizes and form. 


 Similarly, riprap is common and a traditional technique to stabilize     terraces and steep slopes which are not too high. Sometimes, it serves more as a revetment than as a retaining wall. A    special drainage is not required, since riprap walls are self-draining.


    In its construction, the points could be broken like in ordinary masonry such that it serves as drainage or outlet of water. The largest stones are reserved for the foundation at the lower  portion of the wall. It is               important that each layer of stones are set, soil is filled behind and firmly      compacted to minimize sudden saturation of rainwater. Otherwise, the wall would       collapse after a heavy rainfall.





Plate 2. Rip rapping
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	Reforestation plays a vital role in the maintenance of a well-balanced ecosystem and environment. Reforestation is defined as the natural or       artificial restocking of an area with forest. It is also the establishment of a    forest on an area recently cleared of forest with insufficient vegetative or    forest cover.





	Reforestation aims to bring about forest conservation  of open and   denuded lands for  the rehabilitation of watersheds, specially those which  serve as sources of water supply for irrigation, industrial and domestic use.





Plate 3.  Reforestation





Plate 4b. Firebreaks





       Amacalan watershed has been the subject of forest/grass fires which    induce certain      synergistic effects. It raises the temperature of the soil, the best consumes organic matter and breaks down soil aggregates increasing bulk density of soil and decreasing it permeability. This change reduces       infiltration of water into the soil, increases surface runoff and promotes        soil and soil slippage on steep slopes (Soil and water conservation hand book).


        To address the above-mentioned problem, forest fire protection  was       employed such as fire line and fire breaks. The species used in the fire breaks were Eucalyptus deglupta and Acacia      auriculiformis, as  these species are     drought-and fire-resistant.











Plate 4a .Established Fireline





	Small Impounding Dam - is a structure constructed across a narrow depression or valley to hold back water and develop a reservoir that will store rainfall and run-off during the rainy season for immediate or future use. The main purpose of SWIP is to minimize soil erosion, siltation and flooding. Consequently, the water harvested is used to provide               supplemental water for crop intensification and diversification.





 	The project aimed, among the others, to build small-scale reservoir for multi-purpose utilization  of water resources such as flood control,      irrigation, households water supplies and the prevention of soil erosion thereby improving the infrastructure for life and production in rural area.





Plate 5. Small  impounding dam





Plate 6. Sloping Agricultural Land Technology 





	One focus of CONDORA is the establishment and development of SALT (Sloping Agricultural Land Technology), e.g., trainings for individuals and in-groups. CONDORA promotes the Sloping Agricultural Land         Technology that addresses the needs of small upland farmers concerned with        environmental protection and regeneration.





	The species planted at the hedgerows was purely kakawate. The spacing between hedgerows is 3-4m. The crops planted along alleys were banana, corn, guapple, citrus,       coconut and coffee.





	Due to the insufficient funds, the SALT project was stop. Unfortunately these SALT sites were all generally built around the efforts of the extension workers and available funds.


	








	Gabion checkdam after rain shows the amount of deposition         accumulation of silts and debris. Gabion is in intact condition. These       Gabions were constructed from locally available mesh wire with a diameter of not less than 2.5 mm and with an interval of 3 to 4 meters. At  the top of the   gabion Checkdam  is the spillway or the overflow section , which is wide enough to cope with peak runoff. 





Plate 7. Established Checkdams in Amacalan Watershed





	This method  is used to stabilize shallow soil structure against land sliding. The impact of the Wattling is quite obvious, which is the control of soil  erosion. 





Plate  9.  Wattling using Acacia auriculiformis in Baracbac watershed
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	Planting seedlings to open denuded area and erosion prone areas is  a vegetative measure to  help reduced soil erosion.


	The above figure shows  the combination of  vegetative measure (Enrichment planting,  mixed planting) and structural measures (Gabion Check Dam).


	The spacing of the planted species were .50 cm x 50 cm and the established gabion Checkdam  has an interval of  2 to 3 meters.





Plate 8.  Enrichment planting, mixed planting using Gmelina, Eucalyptus 	 	   and structural measures using gabion checkdam





	Constructed by forming the shape of the dam with wood or steel forms and placing concrete with in the forms. Concrete Checkdam is  durable and resistant but rigid and costly.





Plate 10. Concrete Checkdam 
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