Annual Reports 
(For the period from October 1, 2007 to September 31, 2008)
Agroforestry and Sustainable Vegetable Production in Southeast Asian Watersheds 
(TMPEGS Vietnam team)
I.  Executive Summary 
Major activities conducted by the Vietnam team during the reporting period include the implementation of the experiments and on-farm trials with drip irrigation on vegetables, termite control in young cacao planting, experiment with shade-tolerant indigenous root crop under cashew and vegetables grown under different light regimes, drip irrigation on perennial crop, review of policy related to VAF and stakeholder discussion, conducting field survey on integrated crop and pest management and policy, and preparing research abstracts and psters for the annual SANREM meeting. The team has found that Vetiver grass can be used not only as a tool for soil erosion control, but also has a high potential to be used for natural termite control, instead of chemical, in cacao development in agroforestry systems. In on-farm trial with drip irrigation small system, all vegetables have higher yield when cultivated with drip irrigation than with hand irrigation. small scale low cost drip irrigation system has a potential for adoption in small scale vegetable cultivation for home consumption and for local market to improve farmers’ income and nutrition status of their family members. Yield of vegetables planted under different light condition in cashew garden varied depending on types of vegetable and light intensity. With vegetable integration, the average yield of cashew trees was recorded to be higher as compared that of cashew trees without vegetable integration. The team has also found that the integration of cacao into existing cashew system will have a high potential for improving the income of small farmers. The survey on pesticides use by local farmers showed that preventive method is common among local farmers but this practice is ineffective and has also posed threats to the environment and farmers’ health. Findings from this study implies that promoting sustainable pest management practices in a cashew-based VAF system with less pesticide use will reduce production and farmers’ health cost as well as other negative environmental impacts at the watershed. Findings from the policy review revealed that national level policy in forestry sector is encouraging the adoption of VAF system. Major policy incentives include increasing land tenure security, allocating forest and forest land to individual households for forest development, protection and practice of agroforestry models, investment and credit policy, benefit-sharing policy, extension and technology transfer, and promoting the processing and marketing of timber and non-timber forest products. In vegetable sector, incentives are more favorable for commercial vegetable and fruit producers.

II. Research Outputs, Results, and Impacts by Objective 
Objective 1 on Technology: Develop economically viable and ecologically-sound vegetable-agroforestry systems.
Major Tasks Completed: 

· The experiment on natural termite control in young cacao planting (Vetiver grass applies as a termite repellent) was completed. Data on termite density, rate of seedling damage were collected from the experimental sites. Data from the experiment was analyzed and a draft working paper completed. Results from the experiment was presented as a poster presentation during the SANREM annual meeting.

· Shade-tolerant indigenous root crop (Cu Nang: Tacca pinnatifida Forst) was first planted at collaborating farms, at NLU, and later planted by NLU student in an experiment under rubber plantation with sandy soil. The growth of characteristics of the crop is being assessed. 
· An experiment with Arachis Pintoi as a cover crop  was set up at NLU experimental field. Pintoi was first planted as a cover crop. Two kind of vegetables (Kangkong and Okra) was planted later when pintoi provides a full cover of the soil. The experiment includes vegetables with and without Arachis Pintoi as a soil cover crop with 3 replication. Vegetable growth characteristics, pest attack, and yield were monitored.
· An experiment with local vegetables planted under different cashew shading condition had been set up in the dry season at the experiment site of the extension center of Binh Phuoc province. The experiment includes 8 types of vegetables planted in (a) full sun light, (b) between two cashew rows, and (c) along a cashew raw. Data on light intensity, growth characteristics and yield of the vegetable species under the experiment, pest and disease rating, maturity, yield quality has been measured with support from technical assistant at the experiment site of the extension center of Binh Phuoc province. Data on cashed yield has also been measured during cashew harvesting period in February-March.
· A second experiment with local vegetables planted under different cashew shading conditions has also been set up in the wet season at collaborating farmers in Nghia Trung village. The experiment includes 4 types of vegetables planted in (a) full sun light, (b) between two cashew rows, and (c) along a cashew raw. Data on light intensity, growth characteristics and yield of the vegetable species under the experiment, pest and disease rating, maturity, yield quality has been measured. The experiment data from the two experiment in the wet and dry season will be analyzed by the team. A working paper and research brief will be developed based on results from the experiment and data analysis.
· On-farm trial on vegetable production in home garden was set up in a collaborating farm. Four vegetable varieties (morning glory, amaranth, mustard greens, and leafy onions) were planted in 200 m2 plot. The trial includes with 100 m2 with drip irrigation system and another 100 m2 with hand irrigation. 

· Agreement was made with two other collaborating farmers to set up the next on-farm trials in the coming dry season in December. The trials will include local commercial vegetables planted with and without drip irrigation. On-farm trials will be managed and monitored by NLU researcher and the collaborating farmers.
· Drip irrigation on young cacao planting: Data from the drip irrigation system installed on 0.5 ha of cacao trees planted with cashew was collected to assess the effect of drip irrigation on the growth of cacao during vegetative stage, rate of seedling death, pest and disease problem, quantity of water applied and cost for  irrigation were collected. Initial assessment of the benefit from drip irrigation system in term of cost saving from irrigation is being conducted.

· Cacao-cashew system: Monitoring on the growth characteristics of cacao varieties in cacao-cashew experiment at 4 collaborating farms is being conducted. A survey has been conducted to gather data on inputs and yield from both cacao-cashew system and pure cashew system at local farms for a benefit cost analysis and compassion between these two systems.

· PRA on Integrated crop and pest management: An PRA field work was carried out at the study site with the participation of local farmers, NLU researchers, and Dr. Manny Palada, Dr. Greg Luther, Dr Woo Jong-Guy from AVRDC.

· A study on the effects of weed management methods on soil quality is being implemented. Field assessment on soil quality using soil quality test kit has been conducted. A soil quality analysis in the lab and data analysis will be conducted in October (early year 4 of the project).
Key Research Findings:

· Experiment on natural termite control in young cacao planting (Vetiver grass applies as a termite repellent): 
· Over the past decade, cacao has been introduced to the agroforestry systems in several provinces of Vietnam. The Vietnam Cacao Development Program kicked off around 1997 is aiming at achieving 100,000 hectares of cacao planted in the country by the year 2010. In the study area in Binh Phuoc province, the integration cacao into cashew planting is seen as a way to improve income of local poor. Termite attack on cacao seedlings however was found to be one of the main constraints to cacao development. In most other cacao areas in the Central Highland, the risk of termite attack is similar to the study area. Presently, termite control depends mainly on the chemical pesticides with a long persistence into the soil. No IPM with non-chemical control method has been investigated until now. Finding a way to use natural products to control termite for cacao seedling would ensure environmental safety and could have enormous application in Vietnam. 

· This study was conducted to test the hypothesis that the natural chemical compounds and  some of its constituents in composted vetiver grass biomass can repel termites and its organic matter can enhance the growth of cacao crop. The experiment on natural termite control using vetiver grass was set up at 2 collaborating farms, one in Nghia Trung commune (site 1) and one in Nghia Binh commune (site 2) of Bu Dang district, Binh Phuoc province. In each site, the trial was carried out with 6 month-old cacao seedling in a randomized complete block (RCB) design with 4 treatments and 3 replications. The 4 treatments were T1 (control treatment with manure only, no chemical, and no vetiver compost), T2 (farmer’s practice with chemical termite control), T3 (mixture of manure and lime), and T4 (mixture of manure and vertiver grass compost, and planting 6 vetiver clumps surrounding each cacao seedling). Manure, lime and vetiver compost were spread in the holes one week before planting. A total of 72 cacao seedlings were used in each site. On-farm trial on termite control in young cacao planting at 2 collaborating farmers has been monitored. 
· Results from the experiment show that two months after planting, the rate of seedlings damage in site 1 were recorded to be 50%, 11%, 17%, and 17%  but rate of seedling death due to termite were only 39%, 0%, 17%, and 0% for the treatments T1, T2, T3, and T4 respectively. The result shows that, no cacao seedling was damaged by termite in T2 (chemical) and T4 (vetiver compost). The height of cacao seedlings after 4 months planting were recorded to be 60, 50, 58 and 80cm; the trunk diameter by 12, 10,14, 17mm per plant; and the  number of primary branch were 3, 2, 3, and 4 per plant in the treatments T1, T2, T3 and T4 respectively. In site 2, the rate of seedling death by termite in the treatment T1, T2, and T3 were 70% while only 33% were recorded for the treatment T4 indicating that damage due to termite attack was lowest when applying vetiver compost. Because of the large seedlings were died in site 2, so some characteristics of cacao growth were monitoring only in site 1. 
· The initial findings suggest that vetiver grass can be used not only as a tool for soil erosion control, but its biomass can used as a compost form for termite control also, instead of chemical, in cacao development in agroforestry systems. The potential in using vetiver grass for controlling termites on cacao to avoid the environmental and health cost from using chemical pesticides is promising. It is recommended that a second set of experiments to be conducted by SANREM project in the next phase to assess the effect of vetiver grass in form of green and dry biomass on termite population and termite attack on cacao seedling.
· Trial with shade-tolerant indigenous root crop (Cu nang: Tacca pinnatifida Forst): 
· The root crop did not grow well at the study sites probably due to the unfavorable soil condition. At NLU and Mr. Du’s home trails, the crop was growing well during the vegetative stage in the wet season but leaves died out in the dry season. This root crop is growing well in sandy soil with high drainage characteristic but seems not to grow well at the study sites where basaltic is the dominant soil.
· With support from NLU student, an experiment was set up in sandy soil under rubber plantation to assess the grow characteristics, yield, biomass of Cu Nang root crop. This root crop is growing much better in dry, sandy soil under high shading condition providing high biomass. Crop yield will be measured and data from the experiment will be analyzed to assess yield performance.

· Initial results from the experiment show that there is a potential for integrating Cu Nang root crop in forest or tree planting with high shading condition in dry sandy soil. The crop is mainly used to made starch for local market. For future adoption, a study on processing and marketing of the Cu Nang root crop is needed to assess the market potential and constraints for finding solution to promote the integration of this root crop in VAF system for increasing farmers' income.
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Cu nang (Tacca pinnatifida Forst) in vegetative stage planted under high shading 
condition in Mr. Du’s home garden. 

· Experiment with Arachis Pintoi as a cover crop: 
· Arachis Pintoi as a cover crop was planted at NLU experimental field. Pintoi plants are growing slow under dry season condition and high weed competition. 
· Both complementary and competition between vegetable and pintoi were observed. Arachis Pintoi as a soil cover help to reduce weed and improve soil fertility but at the same time also compete with vegetables for nutrients, water and sun light. 
· Initial assessment of input use from the experiment shows there is relatively high cost for pintoi establishment in poor soil condition. Pintoi as a cover crop however helps to reduce labor in weeding by about 40%, reduce irrigation time and therefore amount of irrigated water by about 30% due to the reduction water evaporation and maintaining a better soil moisture. A higher complementary effects in the long run is expected when there is sufficient biomass from Pintoi accumulated to improve soil fertility. 
· Data generated from the experiment is being analyzed by the team. A working paper is expected to complete in early 2009. There is potential for using pintoi as a cover crop for fruit trees and vegetables in erosion prone watershed areas. It is recommended that further experiments need to be carried out to assess the effect of vegetable-pintoi spacing on vegetable yield performance and the effect of pintoi on the yield of vegetable varieties that have different plant height.
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Vegetables with and without Pintoi cover
· Vegetables under shading: 
· The experiment with vegetables under different cashew shading condition include 8 types of vegetables (Amaranth, kangkong, mustard, French bean, okra, bitter gourd, eggplant, and tomato) planted in (S0) full sun light, (S1) along a cashew raw, and (S2) between two cashew rows. Amaranth, kangkong, okra, and bitter gourd achieved highest yield under full sun light condition (So) while mustard and French bean have highest yield under half shading condition (S1). High pest infestation was observed for Eggplant and tomato. 
· Data on cashew yield shows that without vegetable integration, average yield of cashew is 6kg/tree. Cashew trees located next to a vegetable raw have a higher average yield of 6.6kg/tree. Average yield of cashew trees located between two vegetable rows was recorded to be highest with 7kg/tree, an increase of about 16.7% as compared the average yield of cashew trees without vegetable integration. Data from the experiment is being analyzed by the T team. A crop budget will also be conducted to evaluate the financial feasibility of the system.
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Experimental plot (450 m2) with vegetables under cashew before and after the experiment was being set up.
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On-farm experiment with local vegetables planted in full sun light, between two cashew rows, and along a cashew raw.

· Drip irrigation on Young Cacao: 
· Initial assessment of the benefits from drip irrigation system in term of cost saving from irrigation on young cacao planting (vegetative stage) shows that drip irrigation system help to save farmers’ labor for irrigation, gasoline for pumping water and amount of water used for irrigation. 
· With drip irrigation system, the irrigation cost for young cacao planting could be saved at about 24% as compared to current farmers’ irrigation practice. Drip irrigation also saves about 60% of the total water amount used for cacao trees. 
· There is a potential for scaling up NLU developed drip irrigation system for high value perennial cash crops but the high investment cost for installing a drip system is the main constraint to the adoption among poor farmers.
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NLU designed drip irrigation system on young cacao
· Cacao-cashew system:
· In the cacao-cashew experiment, some varieties start having their first fruits but production period is expected to begin in year 2009. A higher growth rate of cacao tree was found the experiments where cacao have sufficient shading under old cashew plantation as compared to those planted in young cashew plantation. 
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          Cacao under high shading in old cashew               Cacao with low shading in young cashew

· A survey has been conducted among 80 farms to gather data on inputs and yield from both cacao-cashew system and pure cashew system at local farms for a benefit cost analysis and comparison between these two systems. The computed average income from a pure cashew plantation is about 14.3 mill VND/ha/year in year 2008. Initial assessment from the survey revealed that with an average yield of cacao of 1.5tons/ha, the cacao-cashew system has an increase in income per hectare of 199% more than that from a pure cashew system.
· Initial assessments indicate that cacao integrated into existing cashew plantation is a technical option to help local small farmers to improve their income. There are however some constraints to the adoption of cacao-cashew system as reported by small farmers such as the lack of information and access to cacao market, uncertainty about future of cacao market, lack of cash for investment, lack of technological knowledge and high risk of pest and disease attack on cacao, particularly termites attack on cacao seedling.
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Pictures on cacao cultivation, harvesting and processing of a local farmer in Nghia Trung village. 
· Drip irrigation on vegetables: 
· An on-farm trial on vegetable production in home garden was set up in a collaborating farm. Four vegetable varieties (morning glory, amaranth, mustard greens, and leafy onions) were planted in 200 m2 plot. The trial includes with 100 m2 with drip irrigation system and another 100 m2 with hand irrigation. The vegetables grow well in this trial. Drip irrigation system is functioning well and helps saving significant water and labor work. All vegetables have higher yield (about 6.7% on the average) when cultivated with drip irrigation than with hand irrigation. Labor saving with drip irrigation is about 33%.
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Farmer’s collaborators are participating in the drip irrigation trial.
· Commercial vegetables are grown in other two collaborating farmers. Three other on-farm vegetable trials with and without drip irrigation will be conducted in the coming dry season.
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· Small vegetable in home garden: Several households practicing small-scale vegetable cultivation for home consumption are being observed in the study site. Farmer’s group discussions will be conducted for identifying issues and constraints in relation to VAF technology development and adoption.  Data on yield performance, input use and prices will be collected for crop budget analysis.

Selected pictures on small-scale vegetables in home garden:
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· Effects of weed management methods on soil quality: 
· Different weed management practices of collaborating farmers has been monitored. Data on input uses and cashew yield was collected. Two students have been trained in conducting soil quality test using soil quality test kits. Data on soil quality of cashew plantation with and without clear weeding has been measured using soil quality test kits. Initial results from field assessment show that organic matter in both cashew plantation that maintain a weed cover to protect soil from erosion and in cashew plantation integrated with cacao plantation is significant higher than in cashew plantation with clear weeding. The cashew yield in plantation with clear weeding is lower than in those without clear weeding.
· The soil sample will also be analyzed in the lab. A plan for studying the soil quality for cashew gardens with and without cacao integration was also prepared to test the hypothesis that integrating cacao into old cashew planting will significantly improve soil fertility and cashew yields. Data on soil quality parameters such as N, P, K nutrients, PH, and other biophysical parameters will be analyzed. A working paper and a policy brief will be developed based on results of this soil quality assessment study.

Selected pictures on cashew gardens under different weed management practices:
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· PRA on Integrated crop and pest management: An PRA field work was carried out at the study site with the participation of local farmers, NLU researchers, and Dr. Manny Palada, Dr. Greg Luther, Dr Woo Jong-Guy from AVRDC. Stem worm was identified as one of the major pests in cashew production. However an IPM study on this pest is difficult due to lack of understanding on the biological cycle of the pest. Using yellow ants to control pest in cashew gardens could be one feasible option. It was revealed during the field survey that some farmers have applied pesticides on cashew even when there was no sign of pest attack. This preventive method of pesticides use is ineffective and has also posed threats to the environment and farmers’ health. Data on pesticides use and farmer’s health will provide a good basis for providing recommendations for local farmers on appropriate pest management practices. 
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PRA field survey on integrated crop and pest management practices in the study site.
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Stem worm, a serious pest in cashew production in Nghia Trung village.

System Level: Farm and Field.

Extent to Which Project Timeline is Met, Obstacles Encountered and Actions Proposed to Respond to Obstacles:  

· The major obstacle was the very late release of project funds. The team has to use cash advance from NLU budget to carry out project activities. 

Objective 2 on Marketing: Develop a market value chain at the local, regional, and national levels that builds upon existing marketing strategies  
Major Tasks Completed:

· An abstract paper on marketing was completed and a poster presented at the SANREM annual meeting in the Philippines. 
· Initial survey on farmer’s marketing network was conducted in connection to gender research group.  
Key Research Findings:

· The perennial crops are highly appreciated compared to annual ones. The first three appreciated perennial plants are cashew, rubber and durian; pepper and coffee are observed in the second rank. As a newly-cultivated plant, cacao appraisal has become vague. Concerning market accessibility and growth potential, income generation, cashew, rubber, cassava and durian are highly appraised whereas rambutan, coffee and vegetable are marketable revealed difficult.

· Key informants have almost appraised Nghia Trung’s comparative advantages to cashew, rubber, pepper, durian and cassava. Together with cashew, the benefit to target group is also found favorable for cassava and vegetables. Among existing five diversified crops, durian and bamboo shoot have appeared the most profitable with the increasing market demand.  However, they have currently dealt with some detriments concerning low technology, water shortage and heavy investment in durian only. Though having stable and local market demand growth, cassava has revealed low financial incentive and gradually decreasing comparative advantages in term of land availability. Rambutan and vegetables are observed behind the three above-mentioned crops. Thanks to the safe and quality production, vegetables promisingly gain the local demand with stable and sufficient supply.   

· Low use of technology, weak extensional activities, inadequate supply of production inputs, poor marketing infrastructure and weak market linkage and post-harvest performance are all detriments to the development of agricultural market in Nghia Trung. Thus, there should be more strategic and supportive operations from the GoV, input and output companies, government conducive to farmers’ participation and their benefit as a result. Support on techniques and market price information are the most households’ necessities. More efficient supply of input factors, extensional activities, irrigation and marketing infrastructure are all demanded. For market efficiency enhancement, the market linkage creation is found efficient link between the government’s support, processing enterprises’ guarantee and farmers’ production investment. 
· The field survey has identified major constraints to the promotion of a large scale commercial vegetable production in the study area including the small size of local market for commercial vegetable production in the study site, high competition with commercial vegetable from Dalat, the major vegetable producing area in the region, high marketing costs due to poor road condition and market infrastructure, unstable supply of local vegetable in term of quantity and quality. There are also only small area suitable for commercial vegetable production in the study area. More interest is in the direction of supporting small farmers to cultivate vegetable in their home garden for home consumption to save cost from buying vegetable from the market and also sell their surplus to local market for additional income. Information on the contribution of home produced vegetables and fruits to the household nutrition is a good basis for convincing farmers to integrate vegetable and fruit trees in their existing cash crop production system.

· The study area has a well developed marketing system for major cash crops such as rubber, cashew, coffee, and black pepper. However for a new crop such as cacao, many farmers have only limited information of the marketing system. As cacao is a new crop that has potential for improving farmers’ income, there is a need to conduct market analysis on this emerging market to identify constraints and opportunities for farmers to adopt cacao-cashew system and to have better access  to the market.

Objective 3 on Policy: Identify policy options and institutional frameworks that promote sustainability of vegetable-agroforestry production and reward environmental services 

Major Tasks Completed:

· Policy review on forestry sector focusing on benefit sharing policy and on vegetable sector has been conducted. A draft report on policy relating to forestry and vegetable sector was prepared.
· Organized field trip and team meeting for Dr. Delia Catacutan from ICRAF to work with the Vietnam team on policy issue and to visit the study site. 
· Interviews with local leaders at DARD and extension center of Binh Phuoc province and with local village leaders and collaborating farmers on VAF related policy/program. Data for cross-cutting theme on policy study is being collected.

· Complete an abstract and a draft for the joint policy paper for Philippines and Vietnam. NLU Researchers will work with Dr. Delia Catacutan to complete a working paper on policy in the Philippines and Vietnam. 
· A working plan for the case study on K2A in Vietnam was prepared. Literature review on institution and local program in agriculture is going on and field survey for the K2A case study will be conducted in October, November 2008.

Key Research Findings:

· In Vietnam, the study has found that national level policy in forestry sector is encouraging the adoption of VAF system. Forestry sector in Vietnam is shifting from resource exploitation centered to social forestry, from the monoculture or extensive forestry to the intensive forestry with agroforestry methods, integrated management and multi-purpose forest utilization with special emphasis on poverty alleviation. Major policy incentives include increasing land tenure security, allocating forest and forest land to individual households for forest development, protection and practice of agroforestry models, investment and credit policy, benefit-sharing policy, extension and technology transfer, and promoting the processing and marketing of timber and non-timber forest products. 
· With a very small proportion in both planted areas and exportation volume, vegetables have steadily annual growth rates. The vegetable development has called for the core solution of scattered and small scale production, lack of qualified variety and certification, and weak post-harvest activities. The study has reviewed the national policies and programs adjusting the vegetable industry. These policies and programs have actually demonstrated the GoV’s interest in trading enterprises shifting to farmers and other facilities during the process of WTO integration and the GoV’s response to public requirement of food safety. The analysis of policy performance shows that the linkage among policymakers, researchers and educators has not been strong and prompt enough to translate such a highly valuable model into policy incentives for the time being concerning sustainable farming system, particularly VAF model. 

· The local authority’s comprehending of GoV’s policy has apparently not been thorough, flexible and sharp-witted to incorporate the incentives into their local circumstance, example for the case of bamboo shoot. Even though being shifted to agricultural sector, the GoV’s incentives have initially favorable to the relatively highly developed areas for commercial purpose. The promotion of safe vegetable production has not been strategic for selling but after all for consumption. As the DARD has prioritized its incentives for commercial vegetable production, Nghia Binh commune turns possibly reluctant uninterested in this area for its poor market and high transportation cost due to remote location. Though vegetable home-gardens is received the local authority’s encouragement, especially for the poor households or in the remote areas, its incentives has yet been demonstrated or translated into the any local proposals. Thus, such models are apparently still in research papers and experiments.       

· The growth of the fruit and vegetable sector in the country is responding to the rising income and demand for greater diversity in the diet. The recent expansion in this sector is also a reflection of export opportunities related to regional income growth and trade liberalization and incentive policies regarding land use, credit, and investment. However incentives in Vietnam are more favorable for commercial vegetable and fruit producers.
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            Meeting and discussion at the extension center of Binh Phuoc province.
Objective 4 on Environmental and Socio-Economic Impact: Assess the short and long-term environmental and socio-economic impacts for farm families adopting integrated vegetable-agroforestry systems. 
SWAT modeling: 
· Field surveys to identify coordinates and boundary of the study site, conduct on-ground map interpretation, and assess the current situation on land use, water use and allocation, water quality in catchments in Nghia Trung village, and data availability for the modeling work were conducted.
· Team discussion to assess data availability and plan for SWAT modeling research was conducted. A plan for the application of SWAT model to assess water quality, water flow, sedimentation in the study sites was finalized.

· Available secondary data on climate and weather, topography and land uses, data on the natural hydrological systems, canal and reservoir systems, and remotely sensed image, topography and soil maps have been collected. 

· The team had collected water samples, soil samples in the study sites. It was sent to Center for Environmental Technology and Natural Resource Management in Nong Lam University to analyze.

· Soil and land use maps was digitalized. Land use/ land cover change in Nghia Trung village was assessed.
Pesticide use and farmers’ health cost: 
· A detail survey of 80 sample cashew farmers on pesticides use and farmers health cost has been completed. 
· Data collected from the survey was analyzed to assess the effect of pesticide use on farmers’ health cost and crop yield using health cost function and production function approach.

· Results from the study has been presented in form of poster presentation in the annual SANREM meeting in the Philippines. A working paper and a policy brief will be developed based on the results of this study.

Fruit and vegetable consumption and household nutrition status: 

· A baseline survey on household nutrition was conducted at the begin of the project and a follow up nutrient survey will be conducted. 
· Data entry was completed. Innitial data analysis on household nutrient status, nutrient efficiency from fruit and vegetable consumption, and the role of home produced fruits and vegetables household nutrition status is being analyzed. 

· A working paper and a policy brief will be developed based on results of this nutrition study.

Key Research Findings:

SWAT modeling: 

· Field surveys and assessment revealed that Nghia Trung village has a relatively complicated topography. A part of the village belongs to the upper watershed of the Dong Nai river while other part to the upper watershed of Thac Mo hydro-electricity reservoir and the Be river. The SWAT modeling is mainly focused on the upper watershed area of the Be river where the VAF on-farm trials are being conducted. 

· Within the study site, the team has identified two sub-watersheds linking to Ong Thoai reservoir which provides water for the local domestic use and irrigation for local community. SWAT modeling therefore focuses on these two sub-watersheds. 

· Initial assessment revealed that SWAT model is a very useful tool for assessing/evaluating the environment-economic impacts of adopting VAF production systems and VIDIN technologies for the study site and to generate policy recommendations. 

· SWAT modeling and analysis focus firstly on the research question: How changes in land use and land management/farming practices affect sediment and pesticide load to Ong Thoai reservoir. The probability of land use/land cover change pattern between 2002 and 1995 in Nghia Trung Sub-watershed is shown in the figure bellows:
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· The result derived from land use transformation coefficient and the remaining land uses during 2002 to 2007 indicates a decrease of forest area at about 172 ha or about 1.3 percent of the study area, while the others land-use categories were increased. The largest increased category was agriculture with about 276 ha or 2.1 percent of the study area.
· Other important research question is how the changes in land use, land management and farming practices affect losses in soil fertility/quality at the watershed level? Data from soil quality research and on-farm trials will be used as input for the SWAT modeling to answer this question given that there is limited secondary data on soil fertility (Soil losses in term of losses in N, P, K). 

· Incorporating local decision makers in SWAT modeling activities is also expected to improve the research-action linkage and helps decision makers to be familiar with SWAT modeling as a decision-making tool. The team is moving towards this direction. A working paper base on results from the SWAT modeling activities will be completed in November 2008.
Pesticide use and farmers’ health cost: 

· The cultivation of cashew in Nghia Trung village has been intensified over time with increasing use of inorganic fertilizer and pesticides. Pesticide use however pose threats to the environment, including adverse health effects on farmers and others, and pollution to the watershed. Therefore, it is vital to know how current pesticide use endangers farmers’ health and whether the marginal gain from reduced pesticide use could surpass the marginal loss in cashew productivity and farmers’ benefits. This study was therefore conducted to determine the impact of pesticides on cashew yield and estimate the health costs caused to farmers by pesticide use.

· The Cobb-Douglas function was employed to examine pesticide productivity on cashew production. A health cost model was applied to quantify the health impairment of farmers with respect to personal characteristics of the farmers and their use of pesticides. Data for estimating pesticide productivity was generated from the survey of 80 randomly-selected cashew farmers for the year 2005, 2006 and 2007. Farmer’s health costs related to pesticide use was gathered from the surveyed farmers for the year 2006. 

· The study has found that preventive spraying is the main pest management method among cashew farmers. However insecticide use was found to have no significant impact on cashew yield at the margin. Other variables such as herbicides use, amount of NPK fertilizer, tree density are significant factors affecting cashew yield. Herbicide use has significant effect on cashew yield but it is still not clear whether yield increase is mainly due to reducing weed competition or from preventing harvesting losses. 
· It was found that 67% of farmers who have used pesticides reported to have problem with headache and/or fatigue. The percentage of farmers reported to have dizzy, shortage of breath is 26% and with skin irritation is 10%.about 14% have other heath symptom. Results from the health cost function estimation show that the total pesticide dose and number of times the farmers had contact with pesticides significantly influence their health costs. The average health cost was estimated at 149,000 VND/year per person.

· These findings indicate that promoting sustainable pest management practices in a cashew-based vegetable agro-forestry production system through reducing pesticide use and applying integrated crop-pest management will reduce production and farmers’ health cost as well as other negative environmental impacts at the watershed.
Household nutrition study: 

· Innitial data analysis on household nutrient status, nutrient efficiency from fruit and vegetable consumption, and the role of home produced fruits and vegetables household nutrition status show that fruits and vegetables are important nutrient sources for local households. The adotion of vegetables in the home gaden is expected to help small poor farm households not only to have some additional income but also save the cost from buying fruits and vegetable in the market and contribute the improvement in nutrition status of their family.

Objective 5 on Gender: Provide mechanisms to ensure women’s involvement in decision-making and sustainable production and marketing practices to improve their socioeconomic wellbeing within the vegetable-agroforestry system

· The gender researcher of the Vietnam team had joint in the planning for the SANREM CRSP cross-cutting gender study on gendered networks and livelihood alternatives. Mr. Thanh has participated in the gender training to learn on common framework for gender analysis.
· Team meeting with the gender theme coordinator, Dr. Ma. Elena Javier and field visit to the study site was organized. A short training on gender research methodology and sharing initial results from the Philippines was conducted for gender researchers at NLU.  

· Focus group discussion to identify formal and informal market network among women small traders and initial interview/meeting with women traders was conducted by gender group. 
· The gender group has completed a working plan for more detail in-depth interview with key informant, participatory focused discussion and participatory network mapping to  identify the various nodes and ties in the vegetable marketing network and the gendered nature of their network nodes.
Key Research Findings:

· The women pursue economic growth/improvement more for their family's sake rather than for personal empowerment. They say what they do is for the happiness of their family or for children's welfare, never for their own selves. This is an important theoretical foundation for looking at their market roles and networks. 
· Decision-making: Usually husband and wife discuss each other about choosing what kind of crops to grow, taking care of crops, harvesting, and choosing trader to sell their products. For smaller thing, husbands and wives decide  based on their best (like men would take care of crops, or women will sell other small products to market). Income generating activities are for family as whole, not for individuals.

· Women Union and local small trader group: All women above 18 years old can apply for a membership of the Women Union. The membership fee is 6,000 VND (about 0.3 USD) per year. The benefits for members of the Women Union include receiving information and advice on family planning, family care, childcare, family happiness, etc. They also receive technical training on crop and animal production, handicrafts, and join in rotating savings and credit group. This is call “hui” or “nhóm phụ nữ giúp nhau” (Women support group). Hui (or Ho in North of Vietnam) is popular forms of ROSCAs that were never officially recognized but nonetheless existed in Vietnam for generations. It comes from the word ‘relatives’ and is a credit and saving group of 5 to 20 people. Each group works independently and separately from other groups. Hui are voluntarily established by groups of individuals. They mobilize savings and provide loans only to their members. The decisions concerning interest rates, membership and loan amounts are made either jointly by all members, by a bidding process, or solely by the organizer/owner of a Hui. However, interest rates determined by bidding are the most popular form. There are two common types of Hui, including the "credit type" and the "support type". Participants of the former seek to earn additional income from interest. Participants of the later aim to promote mutual assistance among their participants. 

· Participatory group discussion with small women farmers revealed that there is a small trader group exists in the study area. This small trader group was formed since June, 2005 and now has 35 members. The group was voluntary formed by local women who are interested from hearing the way to establish a helping group from Women Union. Members of the group meet once a month. Decisions of the groups are made either by agreement of all group members or by vote. This group is a “support type” group formed by small women traders to help its members to: (1) open a small trade business, (2) increase daily income from additional sources beside income from agriculture which is usually on season, or year basis, (3) exchange of knowledge and information about the products, the way of trade, introduce “mối” (regular trading partner) for a new member, (4) get loan from the group to invest into trade. Every member of the group contributes an amount of 10,000 VND or more to create a credit fund. This fund, now more than 5 million VND, is used to loan to one or two members of the group who had the demand to loan. These women have to pay back after three months, with a very small interest. This interest is used to buy fruit and water for the group meetings. 

· The most consideration thing in small trader groups is how the get more ‘mối’ (regular trading partners) from local people for buying and selling local products and from outside such as middle-men and suppliers in Binh Phuoc or in HCMC. Regular local customers can buy from small trader without paying money immediately and can pay back when their products are sold. The same mechanism also applied to a local trader if she is a regular trading partner with outside suppliers or she can buy with cheaper price.

· All the women interviewed agreed that the above activities are very helpful. But they expressed the need for more skill to manage group (and suggest to be trained) and capital for more loan to poorest members. This small women trader group is a good example on how small women farmers/traders could form an informal network to help themselves better access to resources and the market. A more in-depth analysis of the gendered nature of the ‘mối’ trading relationship among local traders is needed to have a better understanding of the market network and to identify option for improving market access of small women farmers/traders.

Objective 6 on Scaling-up: Build host country capacity to manage and disseminate integrated vegetable-agroforestry system. 
Major Tasks Completed: 
· Rector and two other top administrators of Nong Lam University visited NCA&T. They were also brought to University of North Carolina-Greensboro, and North Carolina State University.

· PRA training has been conducted for 6 NLU researchers with support from Dr. Manny Palada, Dr. Greg Luther, and Dr. Woo Jong-Guy from AVRDC. 
· On-field training on drip irrigation for vegetables has been conducted for 4 collaborating farmers when the drip irrigation system has been set up in one on-farm vegetable trial.
· Dr. Delia Catacutan has introduced the policy review in the Philippines and the K2A concepts and research method to NLU researchers and students at NLU.  
· Training for 2 students on assessing benefit-cost analysis for cashew-cacao systems and gender analysis; Field training for 2 students on using soil quality test kits.
· 2 researchers from VN participate in the annual meeting in the Philippines.
· 6 abstracts had been prepared by the team, from which 4 posters had been developed and presented during the SANREM annual meeting in the Philippines.

· Drs. Theo Dillaha, Maria Elisa Christie, Keith Moore, Ronald Cantrell, and Manuel Reyes have visit NLU to review the research activities of the Vietnam TMPEGS team and visit the study site in Nghia Trung, Binh Phuoc province.

· Dr. Ma. Elena Chiong-Javier from De La Salle University, Philippines has visit NLU to work with the Vietnam TMPEGS team on research framework, conduct a short training to NLU researcher on gender research method and to visit the study site to conduct initial market network assessment. 

· Dr. Phuoc has participated in the workshop organized by Binh Phuoc Province on Cacao program.
· Dr. Loi has sent an abstract for the paper to be presented in the SWAT workshop in Thailand in early 2009.

III.  Degree and Non-Degree Training Activities 



(Form 16 and 17 are attached)
IV.  Publications, Presentations, and Other SANREM CRSP Products 



(Form 18 is attached)
V. Networking Activities 
· Rector and two other top administrators of Nong Lam University visited NCA&T. They were also brought to University of North Carolina-Greensboro, and North Carolina State University.

· PRA training has been conducted for 6 NLU researchers with support from Dr. Manny Palada, Dr. Greg Luther, and Dr. Woo Jong-Guy from AVRDC. 
· On-field training on drip irrigation for vegetables has been conducted for 4 collaborating farmers when the drip irrigation system has been set up in one on-farm vegetable trial.
· Dr. Delia Catacutan has introduced the policy review in the Philippines and the K2A concepts and research method to NLU researchers and students at NLU.  
· Training for 2 students on assessing benefit-cost analysis for cashew-cacao systems and gender analysis; Field training for 2 students on using soil quality test kits.
· 2 researchers from VN participate in the annual meeting in the Philippines.
· 6 abstracts had been prepared by the team, from which 4 posters had been developed and presented during the SANREM annual meeting in the Philippines.

· Drs. Theo Dillaha, Maria Elisa Christie, Keith Moore, Ronald Cantrell, and Manuel Reyes have visit NLU to review the research activities of the Vietnam TMPEGS team and visit the study site in Nghia Trung, Binh Phuoc province.

· Dr. Ma. Elena Chiong-Javier from De La Salle University, Philippines has visit NLU to work with the Vietnam TMPEGS team on research framework, conduct a short training to NLU researcher on gender research method and to visit the study site to conduct initial market network assessment. 

· Dr. Phuoc has participated in the workshop organized by Binh Phuoc Province on Cacao program.

· Dr. Loi has sent an abstract for the paper to be presented in the SWAT workshop in Thailand in early 2009.

VI. Project Highlights 
· The potential in using vetiver grass for controlling termites on cacao to avoid the environmental and health cost from using chemical pesticides is promising. 
· Small scale low cost drip irrigation system has a potential for adoption in small scale vegetable cultivation for home consumption and for local market. 

· The promotion of vegetable in home garden is expected to improve farmers’ income and nutrition status of their family members. 

· Yield of vegetables planted under different light condition in cashew garden varied depending on types of vegetable and light intensity. With vegetable integration, the average yield of cashew trees was recorded to be higher as compared that of cashew trees without vegetable integration. 

· Integrating cacao into existing cashew system will have a high potential for improving the income of small farmers. 

· Most farmers apply ineffective preventive chemical pest control method. Promoting sustainable pest management practices with less pesticide use will significantly reduce production and farmers’ health cost and other negative environmental impacts.

· Local policy/program need to be ailored to provide suficient incetive for farmers to adopt sustainable VAF technologies and practices.
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