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I.  Executive summary of overall progress for the past six months
The second round of experiment on the “Effect of Cover Crop (Arachis pintoi) and Drip Irrigation on 5 Commercial Vegetables was conducted in February 2009. These 5 commercial vegetables were: Chinese cabbage, Cabbage, Carrots, Bell pepper and Tomato. Seedlings of tree vegetables which were chosen by the women during the Farmers’ Field Day in 2007 were given last November 2008. These tree vegetables were planted by these women on their respective farms. Meeting with demands on sharing the results of VAF research, brochures in English and Visayan languages were developed. These brochures were pre-tested before publication to various men and women group. Two papers were also written for peer reviewed journal publication. These papers are now under review. Sharing VAF research results were also conducted in various groups and locations. These activities were done both in proactive and reactive approach. 

II. Research progress by objective
Objective: To develop economically viable and ecologically sound vegetable agroforestry (VAF systems) 
1. Progress towards completing critical Annual Work Plan tasks.

A Evaluation of different vegetables such as commercial, indigenous, and tree vegetables under tree based system. 

A.1. Two manuscripts have been developed for peer reviewed publication as follows: 

1. Mercado, A.R., G.Arcinal, C. Duque, M. Palada and M. Reyes. 2009.  Vegetable 
Agroforestry (VAF) System:  Understanding vegetable-tree interaction is a 
key to successful vegetable farming in the uplands of Southeast Asia.

2. Mercado, A.R., G. Arcinal, C. Duque, M. Palada and M. Reyes. 2009.  



Enhancing production and environmental functions of commercial 



vegetables through vegetable agroforestry system
A.2 Two extension materials have been developed and pre-tested as follows:

1. Mercado, A. R., Jr. and Duque-Piñon, C. 2008. Improving Vegetable Production through Vegetable-Agroforestry (VAF) System. Flyer – English version. SANREM, ICRAF, and AVRDC. Claveria, Misamis Oriental. Philippines.

2. Mercado, A. R., Jr. and Duque-Piñon, C. 2008. Pagpalambu sa Pagpananum sa mga Utanon Pinaagi sa Vegetable-Agroforestry (VAF). Flyer – Visayan version. SANREM, ICRAF, and AVRDC. Claveria, Misamis Oriental. Philippines.

A.3 Evaluation of tree vegetables by Women group. In November 2008, seedlings of tree vegetables were provided to members of women group at Bul-ogan, Sungco, Lantapan, Bukidnon after this Women group had their focus group discussion (FGD) and after the pre-testing of VAF brochure in Visayan version. These seedlings were planted in many forms when they went back to their respective farms. Women were keen in planting these tree vegetables because these vegetables produce products all year round. Having food security of the household is the main concern for women. The performance of these vegetables as well as their uses will be evaluated later this operational period.
A.4 Evaluation on the Effects of Arachis pintoi as Cover Crop and Drip Irrigation on 5 Commercial Vegetables

The second round of this experiment was established in February 2009. These 5 commercial vegetables were: Chinese cabbage, common cabbage, carrots, bell pepper and tomato. All the vegetables have been harvested already. Data collection has been done as well. Data encoding is still in progress. Initial observations indicated that low-statured vegetables such as carrots, chinese cabbage and common cabbage were significantly outcompeted by the cover crop, Arachis pintoi. Although, a 10-cm strips were made before planting these vegetables, the A. pintoi recolonized this area very quickly particularly when rainfall was abundant (sufficient moisture). Removing the A. pintoi was becoming laborious and it was an issue particularly if the available local labor was not available. Positive response was observed in taller fruit vegetables, like bell pepper and tomato. These preliminary observations will be validated when the data analysis is completed. 

2. Changes in research design or methods, obstacles encountered, and actions taken.
There were no changes in research design or methods during the last six months of the project. The obstacle encountered is the lack of financial resources to have the collected soil samples analyzed. Soil samples were collected in different periods before, during and after the conduct of the experiments. Soil samples are already air-dried waiting for the availability of funds for the analyses.   
3. Significant research findings (in bulleted form, avoid scientific/technical 
descriptions.
VAF system provides multiple benefits, including provision of micro-nutrients to the diet of rural communities, enhancement of on-farm agro-diversity and environmental sustainability. It also improves the provision of environmental services, particularly on carbon sequestration that contributes in global warming, which eventually results to climate change. If properly integrated with vegetables, trees can provide the following benefits:

· Improve farm’s productivity by serving as windbreaks and improving micro-climate

· Increase the income of farmers due to agro-diversity 

· Maintain soil organic matters due to litter fall and decayed roots

· Reduce soil erosion as contour hedges, especially in sloping farms

Based on the experiment results of Sustainable Agriculture and Natural Resources Management (SANREM), the best VAF system can increase vegetable production from 20-100%. 

Ways to improve economic viability of VAF system

1. Use valuable trees. The suitable trees for VAF system are those that are less competitive with vegetables. These are characterized by trees with straight canopy, deep rooted, nitrogen-fixing, and with premium timber quality to ensure good market price when harvested and sold. These trees include mangium (Acacia mangium), torillana (Eucalyptus torillana), robusta (Eucalyptus robusta) ug musizi (Maesopsis eminii). Fruit trees can also be integrated with vegetables, such as durian (Durio zibethinus) and lanzones (Lansium domesticum), and rubber. Trees that are inappropriate with vegetables are Gmelina (Gmelina arborea) and mango (Mangifera indica).  

2. Use optimum tree lines/hedges spacing. Based on SANREM’s research, it was found out that the optimum tree hedges spacing was 25-30 meters apart, and 3 meters between trees. Given this, a VAF system will require 111-133 trees per hectare. If the land area is small, trees can be planted around the area as boundary. It is not advisable to plant trees very closely, as this will affect the optimum light transmission from the sun to the vegetables. 

3. Employ appropriate pruning regime. It is necessary to prune trees before planting the vegetable. Leaving 40-60% of the tree canopy is favorable to both trees and vegetables. Pruning should not go beyond 60% of the tree canopy, as this will lose the good effects of trees to the vegetables. In contrast, if trees are not pruned, the canopy will shade the vegetables and will negatively affect its growth and production in general. If there is enough time and resources, it would be good to employ tree root pruning and root barrier. This can be done by digging 1 meter deep, 0.25 meter wide and 1 meter long parallel to the tree lines, prune the tree roots, lay out a cellophane sheet, and then fill up with soil. This barrier will minimize belowground competition of trees and vegetables for nutrients and water resource. 

4. Use suitable vegetable crops. Tomatoes, carrots and Chinese cabbage for the commercial vegetables; amaranthus (TOT 2272), jute (TOT 6667) and basella (TOT 5274) and yard long beans (TVO 2141) for the indigenous vegetables; and alikway, malunggay and katuray for the indigenous tree vegetables, are the suitable vegetables that can be integrated with trees, as this will increase farm income from 50-100% compared to a non-VAF system. 

5. Use best-matched trees and vegetables. Carrots, Chinese cabbage, and tomatoes for the commercial vegetables; roselle, amaranthus (TOT 4141), jutes, and yard long beans for the indigenous vegetables; and malunggay and katuray are the suitable vegetables for planting 5-6 meters from the tree line, which is the “competition zone”. Chinese cabbage, carrots and tomatoes for the commercial vegetables; amaranthus (TOT 2272), jute (TOT 6667), okra and eggplant for the indigenous vegetables; and alikway and malunggay for the indigenous tree vegetables are the suitable vegetables for planting 6-14 meters from the tree line, which is the “complementarity zone.”

6. Plant vegetable crops resistant to diseases. A variety of tomatoes, including WVCT3, WVCT4, CLN2786A, CLN2777F and CLN2498D, which planting materials come from the World Vegetable Center (AVRDC) in Taiwan are resistant to diseases, such as tomato leaf curl virus, bacterial wilt and fusarium wilt. These plant diseases are the reasons, among others, for the unsuccessful farming ventures of many farmers planting tomatoes in northern Mindanao and other places in the Philippines. 

III. Significant training, capacity building, and networking activities
· Training course on integrated vegetable grafting technology for managing diseases and vegetable tolerance to adverse condition. Two training events were conducted: 15-17 September 2008 – Claveria, Misamis Oriental; 18-19 September 2008- Lantapan, Bukidnon. Conducted by ICRAF and AVRDC

· Training course of vegetable agroforestry system and soil and nutrient. Conducted for Bukidnon Cooperative Bank and Tinubdan sa Kalambuan Foundation, Inc. officers and staff. 26-28 November 2008. 

Presentations 

· Agustin Mercado, Manuel Reyes. 2008. Vegetable-Tree Complementarity. SWAT-SEA Conference, Chang Mai University, Chang Mai, Thailand 

· Agustin Mercado,Jr., Carolin Duque, Manuel Reyes, and Manuel Palada. 2009 Understanding vegetable-tree interaction is a key to successful vegetable agroforestry systems. An abstract submitted to the 2nd World Congress in Agroforestry and was accepted for paper presentation.  The World Agroforestry Center (ICRAF), in Nairobi, Kenya.  23-28 August 2009 

· [image: image1]Agustin R. Mercado, Jr. 2008. Ang Pagpalambu sa Pagpananum sa mga Utanon Pinaagi sa Sistemang Vegetable-Agroforestry (VAF) (Improving Vegetable Production through Vegetable-Agroforestry (VAF) System. Presentation was made during the Women Group Marketing Focus Group Discussion cum training. Songco, Lantapan, Bukidnon,  28 November 2008. 
· Agustin R. Mercado, Jr. Vermicomposting in the context of vegetable agroforesty system. Presentation was made to Women Group proposing vermicomposting project. Sungo, Lantapan, Bukidnon, 22 January 2009.  
· Agustin Mercado,Jr., 2009.  Understanding vegetable-tree interaction is a key to successful vegetable agroforestry systems. Presentation was made during the seminar on vegetable agroforestry production in southeast asian watershed. Bukidnon State College, Malaybalay City, 23 january 2009.

IV. Vignettes describing the people-level meaning of research accomplishments.
Our research results in the Philippines indicated local people particularly the women have strong interest in vegetable agroforestry particularly in matching trees with vegetables as well as the availability of indigenous vegetables species which would provide year round vegetables with less external inputs particularly pesticides. This has contributed to the progress along the development impact pathway that vegetables can be suitably integrated into agroforestry system with complementarity between components for improving sustainability and increasing economic returns for small-scale vegetable farmers.  The progress of this project will benefit the local farmers across the landscape by reducing soil erosion on steep slopes and marginal areas by minimizing soil erosion and degradation.  Vegetable agroforestry system  will increase land productivity and sustainability by enhancing complementarity effects between high value timber trees, fruit trees and vegetable crops.
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