How Small Farmers in Cameroon Can Increase Their Income Growing Aquatic Plants
In this paper I am documenting the process I am using for creating detailed business plans for use by small farmers in Cameroon who want to increase their income.  I believe that food security experts and business process re-engineers need to focus on the needs of small subsistence farmers to make money if one wants his/her advice to be heard. One cannot ignore the small farmer’s main problem of making more money.  It is expected that Cameroon farmers will develop these ideas to fit their circumstance.  The business concepts presented here have been used by large businesses, including McDonalds and Payless Shoes, to solve their business problems as well as the Government of Chile to develop their vegetable and fruit export industry.  I am focusing on adopting these business concepts to help Cameroon subsistence farmers who have less than $100 to invest.
Guiding Principles and Sources of Advice
This business plan follows the advice of 
1) Dr Booker T Whatey who suggested poor American black farmer in the South grow high value food commodities. Many small farmers in the Southern US were able to get out of poverty by following the advice of the US Tuskegee scientist Dr. Booker T Whatley.  African experts may be particularly interested in Dr. Whatley’s work. See https://www.motherearthnews.com/homesteading-and-livestock/small-farm-plan-zmaz82mjzkin/
2) CIMMYT suggested growing azolla in Zimbabwe and the Azolla Foundation suggested similar ideas. See https://www.cimmyt.org/news/exploring-azolla-farming-as-a-sustainable-feed-source-for-poultry-in-murehwa-zimbabwe/ and https://theazollafoundation.org/
Recommended Crops and Alignment with Broader Efforts
I am suggesting that small farmers in Cameroon grow azolla and duckweed for sale as fertilizer, animal food, and fish food. These ideas are in alignment with efforts of ECHO, the African Development Bank, the Food and Agriculture Organization (FAO), the Japanese Government, and the Cameroon Government in their efforts to help small farmers in Cameroon. See 
1. Aquatic Plant Production Azolla and Duckweed for Livestock Feed by Shaun Snoxell and Nitin Rex Sancho https://www.echocommunity.org/en/resources/7c2ac101-55dc-4f79-8ee3-b77bd957dd35 
2. Use of algae and aquatic macrophytes as feed in small-scale aquaculture https://www.fao.org/4/i1141e/i1141e.pdf
3. Japan-Backed Fish Farming Drive Targets Import Cuts as Cameroon Eyes 2030 Output Gains https://www.businessincameroon.com/agribusiness/1912-15531-japan-backed-fish-farming-drive-targets-import-cuts-as-cameroon-eyes-2030-output-gains 
4. African Development Bank doles out loan of nearly USD 100 million to Cameroon for fisheries, aquaculture https://www.afdb.org/en/success-stories/cameroon-fish-farming-makes-difference-fight-improve-living-standards-86512
5. ECHO History https://echonet.org/about-us/history/
[bookmark: _Hlk217233693]Collecting Business Information and Change Management Procedures
[bookmark: _Hlk195511078]I have attached graphics that describe the detailed business information that needs to be collected when one implements change management procedures for businesses that are failing as well as for Government agencies that feel that they were not accomplishing their mission.  Figure 1 describes the process used by business process engineers to identify what is needed for a successful business. Figure 2 describes how business process engineers identify what changes need to be made to an existing business.  Figure 3 describes how business process engineers identify what is needed to make an agriculture business successful
Initially business process engineers would ask their clients to supply them with a "business vision" at the "conceptual level" of how they want to make their business successful.  The focus will be on the anticipated profits given the cost and work involved (see Figure 1). The business process engineers would determine what the client must do differently for the "business vision" to succeed at the "enterprise level" It is expected that six types of changes will be considered in the "domain of change". See Figure 2 below.
[bookmark: _Hlk217483847]Once the engineers know what changes might be needed, they will collect the "detailed level" information shown in Figure 3. They also might prepare a set of plans including a management plan, an implementation plan, a cost plan, and a marketing and sales plan. This may seem like a lot of work, but they have found this work leads to a better chance the business will succeed. 
Creating a Successful Aquatic Plant Business
In the case that I am studying I want to facilitate small farmers earning a lot of money growing azolla and duckweed for green fertilizer, chicken feed, domestic animal food, or fish food.  I asked my Cameroon colleague five questions (see Figure 2)
1. Is there a market for inexpensive green fertilizer or animal feed where you live given the inexpensive production costs? See "Azolla Farming in Cameroon. Cheapest Animal Feed in Africa" at  https://www.youtube.com/watch?v=JzQ0SEkvdww
2. Is there a market for inexpensive chicken feed where you live?
3. Can you produce tilapia fish food much more cheaply than the way the African Development Bank intends to produce tilapia fish food?
4. How much will it cost to produce aquatic plants for livestock food, fish food or fertilizer where you live? How much of an investment is needed? 
5. Can you implement the aquatic plant production techniques used by ECHO to produce poultry food or the techniques used by Japur Farm in Kenya (see Appendix 1)
Given the large focus that the Cameroon government has made to produce fish for export I also needed to investigate if small Cameroon farmers should focus on growing duckweed to produce fish food or small farmers should focus on producing poultry food, animal food, or fertilizer with azolla.  I am in the process of contacting the Cameroon government and the FAO to determine what is the best business opportunity. 

In the meantime, I have asked my Cameroon colleague to produce small quantities of fish food, chicken food, and fertilizer using the “pots and pan technique” described in this video “How to Grow Azolla at Home | Azolla Farming” https://www.youtube.com/watch?v=aAOLvNk4GRU (provides requirements for starting an azolla “pots and pans farm”, a complete list of the Bill of Materials needed, note she used Amazon to obtain azolla seeds). In this way we can determine what production problems small farmers might have as well as produce sample products for potential business clients to examine.

Creating Other Successful Small Farm Businesses with Inexpensive Animal Food

I expect the price of animal food to decrease dramatically should Cameroon farmers increase their aquatic plant production.  There may be many small farmers who do not have access to bodies of water for growing fish or aquatic plants and would prefer growing chickens, pigs, or goats using inexpensive animal feed and modern inexpensive veterinary medicines. 
 
Small farmers who want to increase the size of their poutry farm should see my article "Doubling the Income of Africa's Poorest Farmers" at my website https://potomac-advisors.us/ for some technical information on raising chickens for profit. One of the world's richest men, Bill Gates, has stated he would grow chickens if he was in the position of poor farmers. See “Why I would raise chickens" at https://www.gatesnotes.com/why-i-would-raise-chickens . For video on poultry farming in Cameroon see https://www.youtube.com/watch?v=ETRKdve8zrM
 
Technical information on raising goats can be found here:
https://www.amazon.com/Raising-Goats-Milk-Meat-Rosalee/dp/097984391X or here
https://www.mdukatshani.com/resources/Goat%20Production%20Handbook%20WEB%20final.pdf
Further information can be supplied by Heifer International https://www.heifer.org/ .
 
Technical information on raising pigs can be supplied by ECHO.  See https://echonet.org/echo-training/small-scale-livestock-management/ . There are inexpensive medicines that can prevent many pig diseases. Farmers will need to check with their local veterinarian to see what medicines are available.  There are many videos on growing pigs in Cameroon. For example, https://www.youtube.com/watch?v=nPPsx05GMow . 

From Artificial Intelligence on Backyard Pig Farming in Cameroon 
“Backyard pig farming in Cameroon is a popular, income-generating activity, especially in urban/peri-urban areas like Yaoundé, offering easy entry but facing challenges like odor conflicts, disease (African Swine Fever), high feed costs, and lack of organization, though success relies on discipline, consistent management (feeding/cleaning), proper breeds (indigenous/crosses), and addressing market gaps through good business planning and technology. Farmers often start small, using limited space for varied animals, and aim for profitability despite inherent risks and community nuisance issues.” 
See https://www.facebook.com/groups/1839560579643723/posts/3184063261860108/
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Figure 1 - Business Planning Process
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	Business Concept Element
	Step
	Work required

	Requirements Analysis 

	Preliminary Analysis 
	· Assessment of Product’s Capability
· Assessment of Market

	
	Strategy Formulation
	· Definition of Objectives
· Definition of Priorities
· Determination of Alternative Approaches
· Selection of Preferred Approach 

	Design
	Formulation of Development Plan
	· Identification of Customers
· Identification of Area to Sell Product
· Identification of Constraints
· Definition of Product
· Analysis of Costs
· Definition of Required Actions
· Sequence of Required Actions
· Schedule

	
	Establishment of Support Required
	· Definition of Required Resources
· Acquisition of Required Resources
· Organization of Human and Material Resources
· Acquisition of Training

	
	Ensuring Acceptable Levels of Quality and Supply
	· Selection of Technology
· Site Selection
· Variety Selection
· Feed Selection
· Pest and Disease Control Practices
· Water Use
· Determining When to Sell

	Operations
	Maintaining Quality
	· Quality Control Procedures
· Maintaining Standards
· Packaging Procedures
· Training Workers on Use of Technology

	
	Capturing a Market
	· Obtaining and Using Market Data (Pricing Analysis)
· Making Use of Market Intelligence
· Selection of Target Markets
· Identification of Middleman
· Negotiating the Best Deal

	
	Optimal transport
	· Selection of Means of Transport
· Packing for Transport
· Keeping Quality Control During Transport

	Maintenance 
	Maximization of Income, Profits, and Production of Product
	· Analysis of Costs
· Analysis of Returns
· Analysis of Business Operations


Figure 3 – Business Concept Elements


Appendix 1 – Also see https://www.youtube.com/watch?v=7aywJTZlvbc and https://www.youtube.com/watch?v=D59oRdHQ2PU
JAPUR FARM SOLUTIONS  · Luis Leakey Omondi  · Admin  · February 20  ·
HOW TO GROW AZOLLA IN KENYA: A COMPLETE GUIDE 
Azolla farming in Kenya is gaining popularity due to its benefits as a high-protein feed for livestock, fish, and poultry. If you’re looking to start Azolla farming in Kenya, here’s a step-by-step guide to help you grow Azolla successfully.
---
WHAT YOU NEED TO GROW AZOLLA IN KENYA
1. Stagnant water (pond or container)
2. Azolla seeds (a small amount of Azolla)
3. Shade net
4. A little animal manure
---
STEP 1: PREPARE STAGNANT WATER
For Azolla cultivation in Kenya, you need stagnant water with a minimum depth of 17cm for ponds and 13cm for containers. The water must be stagnant for optimal growth.
- Recommended depth: 1 foot (20cm) for ponds. This ensures the pond remains stable even during heavy rains.
---
STEP 2: PROVIDE SHADE FOR AZOLLA
In most parts of Kenya, Azolla requires a shade net to thrive. Unless you live in an area with daytime temperatures below 18°C, you will likely need a shade.
- Why shade? Direct sunlight can cause Azolla to turn pink or red, reducing its performance.
- Note: There’s a rare type of Azolla that can withstand direct sunlight, but it’s hard to find. (We have it available!)
---
STEP 3: ADD MANURE TO THE POND
Azolla requires minimal manure to grow. Here are two effective ways to add manure:
i) Dry Manure Method
- Add 500 grams of dry manure for every 1 square meter (1M²).
- Place the manure in a porous bag (e.g., gunny bag) for slow release.
- Optional: Add 200 grams of soil for extra nutrients.
ii) Manure Liquid Method
- Soak manure in a container and place it under the sun. Stir daily for 5 days.
- Use the manure liquid to fertilize your Azolla pond. This method eliminates ammonia and is highly effective.
---
STEP 4: ADD AZOLLA SEEDS TO THE POND
Gently spread a small amount of Azolla seeds across the water surface. Avoid clumping to ensure even growth.
---
STEP 5: WAIT FOR AZOLLA TO MATURE
Azolla takes 7 to 21 days to mature, depending on the amount of seeds and the size of your pond.
- Maturity sign: The Azolla will fully cover the water surface.
- Monitor closely: If Azolla turns brown, it means too much manure. If it turns pink/red, it’s due to heat stress.
---
STEP 6: HARVESTING AZOLLA
Once the pond surface is fully covered, harvest ⅕ of the Azolla daily. This ensures continuous growth and a steady supply. With proper maintenance, you can harvest Azolla daily.
---
STEP 7: MAINTAINING YOUR AZOLLA POND
1. Change the manure every 4 weeks.
2. Replace the water every 3 months. Use rainwater to save costs.
---
WHERE TO GET AZOLLA SEEDS IN KENYA
We sell high-quality Azolla starter packs that include:
- Azolla seeds
- PDF guide on Azolla farming in Kenya
- Free education on Azolla cultivation
Price: Only KES 200
Call or WhatsApp: 0706081760
WHY CHOOSE AZOLLA FARMING IN KENYA?
- High-protein feed for livestock, poultry, and fish.
- Eco-friendly biofertilizer for sustainable farming.
- Low-cost farming with high returns.
Start your Azolla farming journey in Kenya today and enjoy the benefits of this amazing plant!



