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 (Please contact: steve@picadocurtis.net for questions or further discussion.)
Introduction to the Project
Victory Community Gardens is a project spearheaded by Pastor Edward??? of the ??? Church in Kabale, Uganda.  The purpose of this project is to provide vegetables to the poorest people of the area who do not have any type of access to arable land. A year round community volunteer effort of cultivation and harvesting on small-scale agricultural land, either donated or leased, is the focal point of this project.  In most cases, the maintenance and care of the garden is managed by the volunteer recipients of the vegetables. Through this project, Victory Community Gardens also hopes to promote an increase in community participation and spirituality.
Currently, Victory Community Gardens has a leased one acre plot of hillside land that is in the second growing season of cultivation for the project. The project goal is two fold: 1) to sell harvested vegetables from the plot at the local market and earmark the profits towards leasing or purchasing another plot of land; 2) to provide free vegetables to the poor.  The recipients of the vegetable do not have access to arable land and are required to volunteer their time in the cultivation and harvesting of the garden. 

Location of the Project

The project is located in the foothills of Kabale, Uganda. Kabale is in the far southwest corner of the Uganda surrounded by steep, heavily terraced and cultivated hills.

Victory Community Gardens staff and our volunteer project team

Pastor Edward manages the entire project. He also coordinated the series of community workshops performed by our group and the initial group of volunteers we would work with who would be responsible for on site management of the one acre plot. Our six person volunteer project team was invited to Kabale, Uganda to perform a series of workshops that would focus on land use planning, volunteer management, pubic relations and gardening techniques. In addition, our team would help terrace and plant the one acre lot and work with volunteers to develop new gardening techniques.  Also, based on five days of work, I would prepare a basic land use plan designed to help increase vegetable yield for the plot.  Contact between our volunteer team and Pastor Edward occurred when Pastor Edward e-mailed Therese Picado, Public Relations specialist with the City of Eugene, Parks and Open Space, and inquired about the City of Eugene community park project.  During this discussion, Therese explained that we would be traveling to Uganda later in the year and would like to visit this project. 
Volunteer project team

Therese Picado – Public Relations Specialist, community facilitator and writer, Eugene, Oregon.
Steven Curtis – Land use planning and photographer, Eugene, Oregon.
Carrol Curtis – Retired CEO, Girl Scouts, Volunteer Management, Evansville, Indiana.
Marcia Hafner – Master Gardener, Eugene, Oregon

Peter Picado-Curtis – Garden support staff, Eugene, Oregon.
Paul Picado-Curtis – Garden support staff, Eugene, Oregon.
Victory Community Gardens one acre, small –scale farming Land Use Plan.

Step 1:  Scope of the Land use plan
The scope of this land use plan is to develop recommendations on how best Victory Community Gardens can maximize the utilization of their leased one acre plot of land in terms of profit and yield.  The development of this plan is based on a series of community workshops, individual discussions and an on site analysis over a five day period. The community, members of our project team and me realize five days is not near enough time to formulate a comprehensive and complete land use plan. However, all participants felt this would be a crucial first step in addressing all related land use issues regarding small scale farming on the hills of Kabale, while introducing organic gardening techniques. 
Step 2:  Data and Information Collection
This is my first introduction to Kabale, Uganda, the Victory Community Gardens project and the tropical hillside landscape and culture of this East African country.  My goal within our five day visit was to attempt to gather information about: rainfall and climate patterns, growing seasons of the vegetables, types of vegetables available in Kabale area, analysis and mapping of the one acre site land its challenges, demand on the type of vegetables in Kabale, market price of vegetables, and where and how do local vegetables grow best. Also, to help answer the part of the question, “maximize utilization of the garden,” I wanted to learn more about the potential to use the land year-round, including when the plot is dormant, and the role of chemicals and local knowledge regarding organic gardening techniques. In addition, based on my initial site visit, understanding the issue of soil erosion on hillside areas in tropical East Africa needed to be further researched.
Data collection was achieved through:
1. Three on-site visits

2. Two Community Land use workshops
3. Open forum community discussion 

4. Individual communication with numerous members of the Kabale community

5. Walking around the hillsides, market place, and town of Kabale.

6. Survey market prices at local market

7. Internet searches on current small scale agricultural projects within the Rwanda, Eastern Congo and Uganda area.

Step 3:  Information and data
On Site Visits
The acre plot of land is approximately 2 kms from the town center. The plot is south facing and steeply sloped, located approximately half way up the hill. The plot boundary is outlined by perennial bushes, which aid in the terracing.

Site visit observations
1. Entire plot was freshly tilled and no planting had occurred.

2. Significant levels of soil erosion were present throughout the plot. Apparently, in discussion, there had been heavy rains during the previous two days which caused a majority of the soil erosion features of several deep ravines and an accumulation of soil in the bottom south region of the plot.
3. Irish potatoes were planted over the entire plot during the previous season and potato tops were present in the soil.

4. The entire plot is sloped except for a small portion of flat area at the bottom and the path area in the middle of the plot.

5. Without GIS, I created a crude map with rope to measure the outside boundary and made site assessment notes about terracing, soil erosion patterns and current trees and vegetation within the plot.
Two Community Land use workshops
The two Community Land use workshops were designed for two functions: 1) to find out information from the community about local gardening techniques and issues and current vegetable growing success; and 2) educate the community on the concept of creating a land use plan and provide several decision making tool models.  The community was very interested in the weight/scale decision making tool matrix and a majority of the second land use workshop was devoted to discussion and understanding of this matrix. Several individuals commented on the need of this type of information and that planning for land use is non-existent in the community. I also explained about GIS mapping and the workshop participants had not heard of this tool.
During the first workshop, we created a simple matrix and a timeline designed to gather some basic information about the vegetables in Kabale, to show climate/rainfall patterns and to show workshop participants how to develop a matrix and timeline to increase their ability to capture and present data and information. 

Vegetable Information Matrix

	Vegetable type
	Growing season
	People's favorite
	Difficulty in growing
	Best Placement
	Sell for at market

	Beans
	2x per year; March - Sept
	5 out of 25
	No
	Hills
	3rd highest/1500 per kilo

	Irish Potatoes
	All year
	3 out of 25
	No
	Flats
	Top seller

	Cabbage
	2x per year; March - Sept
	No votes
	*
	Flats
	2nd highest/500-1000 per head

	Sweet Potatoes
	All year
	2nd out of 25 
	No
	HIlls
	Last

	Carrots
	2x per year; March - Sept
	 1 vote
	No
	Hills
	 800/kilo

	Onions
	2x per year; March - Sept
	 No votes 
	No
	Hills
	1000/kilo 

	Tomatoes
	2x per year; March - Sept
	No votes  
	No
	Hills
	1000/kilo 

	Green Peppers
	2x per year; March - Sept
	No votes 
	No
	Hills
	800/kilo 

	Garlic
	2x per year; March - Sept
	No votes
	
	Hills
	3500/kilo


Climate and Current Vegetable Growing Timeline
	 
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	Oct
	Nov
	Dec

	Climate
	Little Rain
	Heavy Rains 
	Drought period
	Heavy Rains - 2nd Planting
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Internet Research

As I became familiar with the issues/problems facing the garden plot I needed to perform additional individual research specifically designed towards garden techniques in the tropics and to see what other projects had produced outcomes. I discovered the following information from a query of “hillside agriculture in tropical Africa” on the Internet:

· A research project in Kabale in 2001 by the Ugandan Government found that the soils on the hills around Kabale have the highest potential of erosion in the entire country. The report stated that the soil on the hillside areas around Kabale have a 92% chance of eroding because of the sporadic heavy rainfall, heavily tilled soil and sloped steepness. 
· A report about farming should that climbing beans in Eastern Uganda yield 3 times more beans as bush beans. These are grown vertically on 2-3 meter tripods.

· Sites with the soil tilled just prior to the heavy rains in preparation of planting have the high percentage of soil erosion in projects in Rwanda and eastern Congo. 

· Utilizing minimal tilling for planting, along with terrace beds, mulching and cover crop can decrease soil erosion by 75%. This was from a project in Rwanda.

· Cover crops are critical in increasing soil nutrients and preventing soil erosion. Cover corps have worked successfully in Eastern Uganda, Rwanda, Congo and Nigeria.

· Access to arable land is very difficult and expensive for a majority of people in this southwestern area of Uganda.

Step 5:  Further Research and discussion of the issues and ideas facing Victory Community Gardens 
Based on discussions throughout our one week stay with individuals, local farmers and comments made during other workshops our group was performing, the following attributes and issues, even though not entirely comprehensive because of our lack of time on the project, represents the overall challenges facing Victory Community Gardens and the community in general.
Issues brought up during the workshops specifically regarding Victory Community Gardens were:

· Why were tomatoes and green peppers not part of original list of vegetables;

· Fertilizer is very costly and is not used much, resulting in smaller vegetables and pests.  Some cattle manure is used and many leave vegetable foliage in the ground. Farmers that can afford fertilizers and pesticides purchase chemicals.  Organic farming is not understood in this area according to our meetings;

· June, July and August there is a lack of rainfall. There is no irrigation in the hillsides, resulting in no crops being grown during that period of time. The land is dormant during this period with no activity. What can we do during these months to increase utilization?;

· Soil erosion. Soil erosion is a big issue for all farmers in the Kabale area;

· Cover crop idea. Cover crops are used in other tropical, hillside areas with success. Can they be used in Kabale?

· Poor management of crops. The person was not precise, but felt there was a lack of understanding about crop rotation and weeding. He also mentioned chemical use as bad.

· Mulching of crops to increase soil fertility and prevent weeds and reduce soil erosion is not used;

· Size and land availability to grow crops;

· Cost of operating a small scale farm is beyond the means of almost all Kabale residents. People who do have land do make small household gardens of sweet potatoes, some maize and other vegetables.

I discussed the ideas of creating potential attributes/considerations to be utilized in decision making processes throughout the plan process. These attributes were:

· Must be easy to grow with minimal maintenance;

· Money making capability at the market;

· Able to grow during June, July and August;

· Must be able to grow on the site;

· Grow vegetables people like to eat;

· Provide erosion control;

· Able to contribute to fertilizing the soil;

· Minimal costs for seeds and seedlings

Step 6: Recommendations.
Based on all the discussions, research, on-site visits and community workshops, the following recommendations are suggested:
Recommendation 1: Update and complete new land use plan with public participation from the Kabale community by July1. This land use plan is based on only 5 days of interactions and observations with the Kabale community and the Victory Community Gardens staff.  Therefore, I feel this plan and recommendations are incomplete plans because of lack of local, public and specialist input. Small scale agriculture is a critical issue in Kabale and having a complete land use plan that is worked through and approved by the community should lead to a more successful project. With Victory Community Gardens taking a lead role in the plan development, experimental gardening techniques will more likely be adapted by more community farmers. I also suggest inviting representatives from NARO and NAAS. 

Recommendation 2:  Decide on which vegetables and how much of a vegetable should be planted to best utilize the garden. Based on community input and the Weight/Scale Matrix tool decide which vegetables should be grown and how much of a vegetable should be grown to best utilize the garden to make money for the community.  A full market observations should be conducted to see what other people are selling and at what price. Please see the initial weight/scale matrix below and fill in the remainder during a community workshop. A cover crop needs to be part of the potential items to be planted, because cover crops are part of a recommendation regarding soil erosion prevention. In addition, look into purple eggplant, tomatoes, garlic and green beans to be planted, because they are the most expensive foods to buy in the market. 
The objective of the Weight/Scale matrix decision-making tool is to compare multiple options by taking qualitative values (attributes and variables), assigning numbers to these attributes and values, and producing a quantitative score that compares each item (variable) and suggests the best recommendation based on ALL of the community.
Which vegetable(s) will best maximize profit and garden utilization?
	Attribute (1)
	Value(2)
	       Beans(3)     
	      Bananas
	Irish Potatoes
	Cover Crop

	Easy to grow, minimal maintenance
	4
	10(4)
	40(5)
	1
	4
	10
	40
	5
	20

	Money making capability
	10
	6
	60
	3
	30
	9
	90
	0
	0

	Able to grow in June, July and August
	6
	0
	0
	10
	60
	10
	60
	7
	42

	Able to grow on site
	10
	10
	100
	10
	100
	10
	100
	10
	100

	People like to eat
	6
	9
	54
	7
	42
	8
	48
	2
	12

	Ability to provide erosion control
	8
	5
	40
	9
	72
	5
	40
	10
	80

	Ability to fertilize soil
	6
	8
	48
	7
	42
	1
	6
	10
	60

	Cost of seeds and seedlings
	8
	9
	72
	4
	32
	3
	24
	8
	64

	
	
	
	414(6)
	
	382
	
	408
	
	378


1. Assign attributes to the matrix.  Attributes are discussed in Step 4 and reflect values the community feels must be part of this specific decision making process to help answer the question in step 1.

2. Assign a number value from 1 - 10 to each attribute.  1 equals minimal importance and 10 equals critical importance. In this step we are comparing the importance of the attributes ONLY, not the items.  Community members may initially disagree upon a value. Discussion must take place to assign an agreed upon value.

3. These are the items or options we are comparing to see what are the best options for this recommendation.

4. Assign an agreed upon rating from 1-10 for each vegetable that reflects that vegetables ability to match the specific attribute. 1 equals the lowest rating and 10 equals a perfect match.  

5. Multiple the value in #2 by rating in #4 to determine that vegetables score for that specific attribute.

6. The final step is to add up all scores for each vegetable to produce a final score for all attributes. The highest score(s) becomes the best option(s) to answer that specific question.          
Recommendation 3: Utilization of plot during June, July and August drought season.  Currently, according to people at the workshop, gardens and small scale farming sites have no activity during this time. Two recommended activities during this drought period are:

· Plant a dry season cover crop at the end of the first growing season.  Planting a cover crop will provide soil erosion protection during the drought season and at the critical time of when the rains start. More information about cover crops is located below under the Soil Erosion Control Plan;

· Construct a simple structure of branches and clear plastic on the plot in which seeds can start to grow in preparation of the September growing season.  This will require someone to walk up the hill every other day to water the seeds. Especially with cabbage that requires starts, this activity will decrease costs.

Recommendation 4: Discuss the feasibility and implement the following Soil Erosion Control Plan. According to several research projects helping farmers in Rwanda, eastern Uganda, Congo and Tanzania, when used over a period of 1-2 years, a comprehensive soil erosion management plan will eliminate 90% of the soil erosion and increase the soil nutrients by 75%. The key fundamentals of a tropical hillside soil erosion plan are:
Prevention 

Soil: minimal tilling and plowing; Mulch farming,

Crops: cover crops, vegetation barriers, alternate crops; 
Controls: 

Slope of hill: diversion channels, channeled terraces gardening; 
Runoff of water: vegetative barriers

Details of a tropical, hillside soil erosion plan
Prevention - Soil

Minimal soil disturbance, plowing and tilling. Research in Africa states that the most severe soil erosion occurs when farmers till their entire plot at the beginning of the rainy season to prepare for planting. By doing this, the soil is fully exposed to the periodic heavy rains of the season without any type of protection. Minimal soil disturbance and plowing in the sensitive tropical hillside areas is important. To increase the ability of minimal plowing and tilling, cover crops should be planted after the harvest and allowed to grow during the June, July and August period. In addition, the cover crop should only be tilled under when the farmer is ready to plant that specific area of the plot. This recommendation will take practice and experimentation to minimize the amount of tilling on the plot.
Mulch farming: Mulch farming is a new concept used by many organic farmers with great results. Mulching is done by putting a layer of dead, organic material over the planted area as the vegetable seedlings emerge from the ground. Try not to cover the starts with mulch, but the ground all around the starts. Mulching holds water during periods of no rain, increases nutrients in soil, controls soil erosion by not exposing the soil to the rain and helps prevent weed from growing (Minimal weeds means less soil disturbance and tilling, which decreases soil erosion even more. I did not see much organic (anything that grows) around the site. However, I did see lots of just harvested corn stalks. Cutting up this stalks with a machete into small pieces would be a perfect mulch. In addition, if a cover crop is not used, covering each terrace after harvest with this mulch will help increase soil nutrients and decrease soil erosion. In addition, in the low flat areas of plot, when possible keep the remains of the harvested vegetables in the ground and do not dig up or till to help maintain soil moisture and prevent soil from leaving plot.
Prevention – Crops

Cover crop is crop that can be grown as a vegetable, but is planted specifically to help suppress weeds, decrease soil erosion, and increase soil nutrients.  The type of cover crop is usually chosen to fit a specific climate condition (drought, lots of rain, etc.). Cover crops can also be called a green manure, which is a legume (bean family) plant that has very high soil nutrients and can also produce a vegetable to eat. The goal of using cover crops on this plot was to plant after the harvest for drought season to protect the soil when the rains start and to use in alternate cropping strategy (see below). Seek out type of cover crop from NARO. Potential cover crops that maybe used in the Kabale area are: Cowpea (Vigna Unguiculata), Velvet bean. (Mucuna Pruviens), Canavalia enriformis, Lablab and Pigeon Peas (we heard pigeon peas are being currently used with great success in Tanzania)
Preventive – Vegetation barriers and alternate crop planting. 
In some areas, the soil erosion is so severe that annual vegetable crops should not be grown and a long term plant or planting strategy should be installed instead.  Vegetation barriers as just small bushes that once planted will not be moved. These plants, because of their root system, will prevent soil from moving downhill. These plants will be planted at the bottom or top of severe slopes within the plot where erosion is very visible or at the bottom or top of terraces within a small area to help further prevent soil erosion. When a small scale farm is terraced, alternate crop planting will further prevent soil erosion in the steep areas and allow for vegetable crops to be planted. For example, Zone 2 in the below map had severe soil erosion prior to the farmers terracing the area. When planting of the area started, the farmers planted one terrace with cabbage seedlings then left the next uphill terrace empty. This empty terrace within zone 2 should have a cover crop planted and not removed until the next planting season. Then a vegetable crop will be planted in this terrace and a cover crop will be grown in the terrace that had a vegetable crop the previous season. Understanding this concept and being able to practice this method is critical in maintaining a very healthy small scale farm in tropical hillside areas of Africa. Below is a specific recommendation regarding alternate crop planting and bush barriers.  

Recommendation 4a: Alternate planting a perennial legume with a vegetable crop on the terraces in the most sensitive areas to decrease soil erosion. Zone 2 has severe erosion because of the steepness of the slope (see map below). A permanent solution to this problem needs to be created. The two recommendations for zone 2 are:

· Maintain the terraces that were built during our visit. On the steepest terrace face, keep that terrace in a permanent cover crop to prevent soil erosion. In addition, plant small bushes below the terrace face and at the back of the terrace.

 
                      Cover Crop

                                                     

Vegetable crop

                                       Small Bushes


· During the main growing seasons in the Zone 2 area, alternate the planting of terraces with cover crops and vegetables in areas with the most severe soil erosion. 

Controls – Slope of the hill
Terraced beds on steep slopes. During our 5 day visit to Kabale, Marcia Hafner, a master gardener from Eugene, Oregon, demonstrated how to create a terraced landscape for planting. The volunteer crew, along with Marcia and the garden support staff, terraced and planted the entire one acre plot. Maintaining this terraced pattern through the drought season and into the next growing season will provide a significant decrease in soil loss and help create drainage ditches from the walk paths between the terraced beds to further facilitate the drainage of only water and not soil off the plot.

Controls – Runoff of water

Plant small hedges or bushes and grass strips in very steep areas to divert water flow and prevent soil from flowing downhill.  Small bushes and grass strips are able to divert water flow and hold the soil in place because of the root system from these plants and grasses.  Maintaining plants, grasses or cover crops in the areas of very steep slopes or where severe soil erosion is present is critical in the prevention of loosing soil during heavy, periodic rain that are part of the rainfall pattern of tropical Africa. Recommendation 3b provides another specific recommendation of this method.
Recommendation 4b: Utilize green strip and bushes to decrease soil loss in zone 1.  Zone 1 on the map below is located in the upper, western area of plot.  This zone is very steep and mostly covered with grasses, small bushes and a couple of trees. However, there is one critical area that was recently tilled, which is contributing to severe soil erosion throughout the immediate down hill area of the plot. The recommendation is to plant grass in the severe slope area, then at the intersection of the severe slope and the tilled area plant a row of small bushes to further decrease soil erosion and water flow off this slope

Grow a protective grass strip to prevent soil erosion

Plant small bushes along this intersection
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Recommendation 5: Have a community discussion regarding chemical use in small-scale gardens. This discussion should look at what chemicals are used and what they are used for. In addition, why are they used and where (hills, flat river areas) are they used most.  Hopefully, this discussion provides insight into all the application and reasons about chemicals (fertilizer, pesticides, etc). After this discussion, please email me at steve@picadocurtis.net and I will find more information about chemical use and alternatives.

Recommendation 6: Develop workshops for the continued education of the community into the principles of organic gardening and alternative tropical hillside farming techniques. The purpose of this recommendation is to provide the community with continued education of new farming techniques and methods that have worked at Victory Community Gardens. In addition, these workshops can also be used to help specific issues or troubles community members are having and help them find answers.  Again, please contact Steve Curtis or a local agricultural expert for further advice.  These workshops should strengthen the community and provide opportunities for asking for volunteers for specific projects, discuss and review any letters or other public relations events that have been published by the local paper or need to be submitted for a future event. 
Recommendation 7: Arrange long term lease of the land. There was a rumor that the current one acre plot of land is only available for another 5 months. Many of the above recommendations are long term in nature and will not show significant results for another two or three growing seasons. Therefore, obtaining a long term lease of this hillside acreage is necessary to fully implement the recommendations and increase community understanding of small-scale tropical hillside farming.  For myself, I will be attempting to secure funding when I arrive back in the United States that will be earmarked for annual leasing of the land and seeds and seedlings for each growing season.
Conclusion

The Victory Community Gardens project is a very timely and important project dedicated to help feed the poor of Kabale, Uganda, while increasing community building and spirituality amongst all people.  By helping volunteers learn the fundamentals of farming and providing them with free land to utilize these new skills to produce food is a powerful concept and community builder. This is especially true, as all the farmers, around this hilly, tropical landscape, struggle to increase food production and income in an area dominated by poverty, shrinking land utilization, use of chemical pesticides and fertilizers and severe soil loss from highly erodable soils and steep landscape. Therefore, not only can the Victory Community Gardens project provide the essential element of food to the poor, but Victory Community Gardens can become a community learning center for agricultural education and experimentation towards increasing crop yields and soil fertility through organic garden techniques and alternative hillside farming strategies, while becoming a center for workshops to facilitate the transfer of technology and related research projects that can positively impact the community of Kabale.

Kabale Research Sites and Information

Research Papers for Tropical Hillside Agriculture in Africa
Scientist and Farmers are revolutionizing tropical hillside agricultural. www.futureharvest.org/news/1024199.shtml
Article suggests to: 1) GIS maps to monitor agriculture land use and alternative methods; 2) train farmers new techniques; 3) create grassroots organizations; 4) Establish experimental sites;

Develop tools for local communities to collect, manage and make decisions that promote local development.

Soil: erosion and conservation. www.seafriends.org/nz/enviro/soil/erosion.html
Runoff management and erosion control. www.unu.edu/unupress/unupbooks/uu27se/uu27se09.htm
Organizations

International Center for Tropical Agriculture

Oregon State University Extension Services for Agriculture (Corvallis, Oregon)

NARO. National Agriculture and Research Organization (Kampala, Uganda)

Potential Cover Crops

Cowpea. Vigna Unguiculata
Velvet bean. Mucuna Pruviens
Canavalia enriformis

Lablab
Pigeon Peas
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