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Introduction 
Why is this subject important to listeners?
Because farmers and processors who handle fresh tomatoes after harvest should know:
· The right time to harvest tomatoes for different markets.
· That it’s best to harvest tomatoes in the morning to avoid excessive heat.
· How to sort and grade tomatoes.
· How to package and store tomatoes to prevent them from spoiling. 
· How to assign a fair price to tomatoes when marketing them.
· How to process tomatoes in the home to increase income. 
· The right way to transport tomatoes to market to protect them. 
· The target markets for fresh and processed tomatoes.

What are some key facts?
· Before farmers decide to grow tomatoes, they should do some research to determine if there is a fair and ready market for them that season and when necessary, consider working closely with other farmers in the community to stagger production.
· It is recommended that farmers cultivate improved tomato varieties with a longer shelf life. 
· Fresh market tomatoes for consumers can be harvested at the red stage, while tomatoes for distant markets should be harvested at turning stage to avoid over- ripening and spoilage before reaching their final destination.
· Store tomatoes at 12 degrees Celsius and 86-90% relative humidity. (Note: small-scale farmers who cannot afford to purchase equipment to measure relative humidity individually could purchase the equipment as a group.)
· A Zero Energy Cooling Chamber can reduce temperature by 10-15⁰C and maintain humidity at 95%. This can increase tomato shelf life and retain quality.
· Tomatoes can be stored for 2-3 weeks at temperatures not lower than 10 degrees Celsius.
· During sorting, wash fruits by size, colour, and variety. Conduct sorting away from direct sunlight in a cool and clean environment. 
· Grade after washing and arrange tomatoes in uniform categories according to size, appearance, and quality.
· Tomatoes are packed in cartons, plastic crates, sisal or bamboo baskets, customized wooden boxes, cardboard boxes, and wooden or cardboard crates.
· Add green leaves or banana leaves to pad packaging containers to cushion tomatoes from being crushed when packed.
· Whenever possible, transport tomatoes in refrigerated trucks. These minimize damage to tomatoes caused by road transport. If there is no refrigeration, cover vehicles with jute spreads or tarpaulins to reduce transpiration.*
· Overloading tomatoes for transport can result in crushing of fruits and other mechanical injuries. 
· There is a market for dried tomatoes, and farmers should not hesitate to dry their tomatoes in a hygienic way when markets are unavailable after harvest. 
· There is a general perception that quality inputs are expensive. But quality inputs such as seeds, crop protection materials, etc. can increase yield, income, and resistance to diseases, and help farmers minimize the cost of production.
For further information, see documents 2, 3. 5, 6, 7, 8, 10, 12, 13, 14, 15, 16, 17, 18, and 20.
Predicted impact of climate change on marketing and transportation of tomatoes
· High temperatures result in smaller-sized tomatoes that fetch low market prices.
· Increased temperatures will decrease tomato productivity.
· Rainfall during the wet season is often associated with floods that destroy and submerge tomato fields and other crops. Thus, it is important to stagger planting and input use by, for example, planting at two different times and thereby splitting input use, or by planting tomatoes in upland areas.
· Farmers in the Tabora region of western Tanzania have started growing tomatoes due to climate change challenges that made it difficult to sustainably grow staple crops. 
For further information, see documents 1, 4, and 9.
What are the big challenges with transporting and marketing tomatoes?
· Farmers lack the knowledge of how to properly pack and transport tomatoes. The resulting damage and spoilage lowers market prices.
· Farmers produce tomatoes in the same season. This results in an oversupply (glut) in the market, which results in low prices. 
· Lack of knowledge by farmers of how to fairly price their tomatoes for the market due in part to lack of production records
· Farmers growing tomatoes that are not needed in local markets. 
· Farmers lack the knowledge of when to pick tomatoes for different uses, for example, tomatoes for processing or consumption.
· Farmers would like to avoid losses of fresh tomatoes due to spoilage, but don’t know how to process raw tomatoes after harvest.
· New farmers may not know the seasons that are best for planting their tomatoes to maximize their income.
· Farmers do not share costs in order to enjoy discounts and build economies of scale by fostering beneficial relationships with input suppliers or dealers. For example, in Katsina State, northern Nigeria, farmers collectively purchase truckloads of fertilizer directly from a fertilizer company.
· Farmers produce low quality tomatoes, resulting in short shelf life and lower market prices.  
For further information, see documents 2, 3, 6, 7, 8, 10, 12, 13, 14, 15, 16, 18, and 20.
Gender aspects of transporting and marketing tomatoes
· In Mbeya, Tanzania, women dominate tomato sales because they are responsible for household food security, while men prefer not to be involved with tomato sales and marketing because it is so labour-intensive.
· In Kwara State, Nigeria, 70% of tomato sellers are women.
· In some African cultures, the expectation is that women remain in the home to handle household chores and do not market tomatoes or other produce.
· In some cases, religion or culture hinder women from mingling with men or being involved in mixed-gender activities such as production and marketing. However, women do engage more often in adding value, including small-scale processing and retailing of tomato products.
For further information, see documents 19 and 20, 
Key information about transporting and marketing tomatoes
Sorting
After harvest, farmers should sort tomatoes to remove diseased, rotten, cracked, unattractive, discoloured, and pest-infested fruits. Sorting is done in a cool and shaded environment. The best tomatoes can be put in stackable plastic crates. 
Sorting and grading
After harvesting tomatoes when firm and red, they are washed, sorted, and graded to meet the buyer’s requirements.
· Tomatoes are sorted to separate diseased, rotten, cracked, or “unattractive” tomatoes. 
· Tomatoes are graded by size, colour, maturity, quality, uniformity, variety, and stage of ripening.  
· Sort and grade in a cool and clean environment, and ensure that people sorting and grading ensure cleanliness by, for example, washing their hands and wearing clean clothes.
· An ideal cluster of tomatoes is well-shaped, uniform in size and colour, and with fruits free from diseases, blemishes, spray residues, and cracks. 
· A crate of tomatoes can be washed in sodium bicarbonate (baking soda). Twenty grams per litre of water can be used to wash the tomatoes to minimize post-harvest rot. 
Grading classes may vary by country. In some countries, there are four grade classes for tomatoes: class 1, 2, 3, plus the lowest class. The first three classes have no decay, foreign matter, foreign odours, insect damage, deformities, or injuries.
· Class 1: Tomatoes are at least 50 millimetres in diameter, fairly firm, not overripe, fairly uniform in size and colour, well-shaped, and attractive. 
· Class 2: Tomatoes are at least 40 millimetres in diameter, reasonably firm, not overripe, attractive, and reasonably well-shaped and uniform in size and colour.
· Class 3: Tomatoes are at least 30 millimetres in diameter, are firm, attractive (no spots or skin damage), and have different sizes and colour.
· Tomatoes can also be graded into three weight classes. Small tomatoes are less than 100 grams, medium-sized tomatoes weigh 100 to 255 grams, and large tomatoes are over 255 grams. Local retailers use these grading classes when selling at local markets.  
For further information, see documents 5, 6, 10, 13, and 17.   
Seasonal production
To ensure a good financial return, farmers must carefully time their production and marketing. If many farmers mass produce in one season, there is a glut in the market and prices drop, which results in spoilage, waste, and financial losses. Therefore, it’s recommended that farmers stagger their production during the on-season to meet market and take advantage of the lean period to grow tomatoes (i.e., wet season production in Nigeria.) 
Greenhouse versus field
· Farmers who grow tomatoes in greenhouses can more easily time their growing cycles than those who grow tomatoes in fields and must rely on rainwater.
· Greenhouse growers can grow all year round, and earn more than those who farm in open fields. 
· In Kenya and Nigeria, greenhouse growers who have mature tomatoes at the onset of the rainy season earn more due to the scarcity of tomatoes in the market at that time, compared to those who rely on rains. 
· Many smallholder farmers lack the initial capital or collateral to access loans needed to purchase and set up greenhouses. 
Packaging
· Tomatoes can be packaged in cartons, sisal baskets, wooden boxes, and cardboard or plastic crates or boxes, and padded with banana leaves to cushion them from damage during transport. Packing in raffia baskets is highly discouraged as it contributes to post-harvest losses. 

Harvest to market
· Tomatoes are ready to harvest 3-4 months after sowing, depending on the variety.
· After harvest, farmers sort and grade the tomatoes to meet the buyers’ standards and needs. 
· Wash or wipe the tomatoes to ensure they are clean. 
· Tomatoes can be stored in plastic crates in a well-fumigated room such as an evaporative cooling chamber, a cold room with temperatures of 10-15⁰C that maintains humidity at 95%. Farmer can choose to sell tomatoes at the farm gate to local buyers like middlemen, or they can transport them to the market. Aggregation and bulk selling give farmers greater bargaining power.
Transport
· Inappropriate modes of transportation result in tomato losses. When packaging materials do not immobilize fruits, excessive vibration or movement leads to losses during transport.
· Whenever possible, farmers should use refrigerated trucks to transport tomatoes. If they are unavailable, cover non-refrigerated trucks with jute spreads or tarpaulins to protect tomatoes from transpiration.  
· Tomatoes can also be packed in wooden or plastic crates/lugs or cartons in trucks. Transporting tomatoes in returnable plastic crates reduces losses even on bad roads whereas overloading baskets on bad roads results in tomatoes falling off and being deformed during transit, reducing the quantity to be sold.   
· Transport vehicles should be clean and well-maintained. They shouldn’t contain dripping or standing water, soil, odours, or debris. 
· Vehicles used to transport animals or chemicals should not transport fresh produce. 
· Examine vehicles for transporting tomatoes to ensure they are pest-free. 
· Wash vehicles for transporting fresh produce with water at 60-71 degrees Celsius and sanitize with a food-grade sanitizer. 
· Pack tomatoes to allow good air circulation between transport containers.
· Educate all workers on how to pack, handle, and transport tomatoes. 

Drying
Drying is a basic form of processing. If farmers harvest more than they can market or consume, they can dry tomatoes to preserve them and minimize post-harvest losses. The best tomato varieties for drying are firm plum or paste varieties, for example, Roma and UC82B. Tomatoes can be sun-dried in the open air or artificially dried. Before drying, disinfect tomatoes by dipping them in boiling water for 1-2 minutes. 
· Open air drying: Wash tomatoes, cut in halves or quarters, and place on clean tarpaulins or other flat surfaces with the cut side facing the sun—for example, trays on a raised surface and covered with plastic mesh. Plastic mesh, mosquito nets, or cotton muslin cloth prevents contamination by insects, dirt, and dust. Open-air drying takes 2-5 days when it’s windy and the air is not humid. The result is pieces of dark, red, leathery tomato with 15-20% moisture content. If dried further, moisture content is reduced to 5% and the dried, hard, brittle tomato pieces can be crushed to powder or flakes and used in soups and sauces. Tomatoes stored as powder or flakes will last for a long time without spoilage.
· Artificial drying: Solar-powered driers or driers powered by various fuels can be used to dry fresh tomatoes. Ensure that the temperature in driers does not exceed 65 degrees Celsius, as excessive heat interferes with the taste of the dried tomatoes.
Processing
Processing and packaging tomatoes reduces post-harvest losses and ensures that products last longer—up to a year—without spoilage. In homes, tomato pulp can be processed as a base for tomato juice, sauce, puree, and paste.
Preparing tomato pulp
· Make tomato pulp with ripe tomatoes only.
· Wash tomatoes and dip in boiling water for two minutes to kill harmful micro-organisms on skins.
· Pulp tomatoes with a pestle and mortar.
· Remove skin and seeds by straining through a coarse four-millimetre sieve and then a finer sieve with one-millimetre holes.
· Cold fill the pulp into clean, sterilized, hermetic glass bottles. You can add a little vegetable oil to improve the appearance of finished products. 
· Pasteurize* the pulp over a fire in a stainless steel or aluminum pan, stirring continuously to destroy micro-organisms and enzymes. After all the tomatoes are added and heated, let the mixture simmer for five minutes. 
· Carefully arrange the finished products in a carton. The products have a shelf life of 1-2 years if unopened.
Tomato pulp products
You can make tomato juice by adding salt and lemon juice to tomato pulp. You can make tomato puree and highly concentrated tomato paste by boiling the pulp until water evaporates, constantly stirring to prevent burning. The resulting paste has a dark red colour, and salt can be added to taste. Pour the paste into a hermetic plastic container and cover with a lid for storage and sale
For further information, see documents 2, 6, 7, 10, 12, 13, 14, 15, 16, 17, 18, and 20.          
Pricing for the market
Before planting tomatoes, farmers should:
· Calculate all expenses involved in tomato production to determine a fair and profitable selling price.
· Do research on market demand and supply for that planting season.
· Identify markets before growing tomatoes or while tomatoes are still growing by reaching out to offtakers or visiting markets. 
· Determine their target market and their customers’ tastes, whether the tomatoes are sold in local markets, exported, or used in industrial-scale processing. 
· Grow the varieties needed for their target market and enter pre-buying agreements with buyers to ensure guaranteed markets. 

Selling
· Farmers who aggregate and sell their tomatoes collectively through village co-operatives or farmers’ groups have more bargaining power with buyers and typically earn more than farmers who sell as individuals.  
· Aggregation allows farmers to sell their tomatoes in huge quantities at one time to large-scale buyers. 
· Selling tomatoes as a group allows farmers to aggregate and arrange organized transport to the market. 
· In Eritrea, farmers who grow tomatoes in the offseason during both frost and dry seasons have more bargaining power due to the scarcity of tomatoes in those periods. In Nigeria, off-season production takes place in the wet season and gives more bargaining power to farmers. 
· Farmers who can transport their tomatoes to markets earn more than those who sell at the farm gate.
Selling to middlemen
Advantages
· Middlemen are vital to farmers who grow highly perishable produce like tomatoes since they help them access markets quickly.
· Middlemen or brokers link tomato farmers to buyers and sellers and negotiate selling prices, receiving a commission from farmers or buyers after the sale. 
· Middlemen act as buyers after harvests.  
· Middlemen can help reduce post-harvest losses by supporting farmers with required packaging materials such as reusable plastic crates.

Disadvantages
· Middlemen may collude and buy tomatoes at low prices at the farm gate from farmers who are uninformed about prices.
· Middlemen may collude with buyers to manipulate market prices so that farmers receive low prices.
· Middlemen buy tomatoes at low prices at the farm gate. Because farmers are desperate to sell them quickly before they spoil, they accept the prices middlemen offer.
· Middlemen may demand and receive high commissions that eat into farmers’ profits.
Recordkeeping
· Keeping written records of expenses helps farmers understand the cost of growing tomatoes so that they understand how to price them to make an adequate profit.
· Recordkeeping helps tomato farmers know whether they made a profit or loss.
· Records help farmers know how much money they received from their tomato enterprise.
· Written records help farmers make better decisions on the right time to grow tomatoes and where to buy and sell them. 
· Recordkeeping helps farmers track the inputs they use to grow their tomatoes and their cost. 

Tracking market prices
· [bookmark: _GoBack]Farmers should monitor weekly tomato prices to understand the transaction dynamics throughout the year and determine their production and sales.
· Farmers should visit or make phone calls to different markets before they harvest tomatoes in order to familiarize themselves with current prices.
· Farmers can take their tomatoes to aggregation centres for collective marketing. Collective marketing gives farmers greater bargaining power and better prices. 
· Farmers can use mobile phone-powered marketing platforms to sell their tomatoes. These provide additional marketing opportunities and give farmers information about prevailing market prices. 
For further information, see documents 7, 8, 11, 13, 14, 15, and 20.
Definitions
Pasteurize: The process of partially sterilizing produce, often through heat treatment, thus making the product safe for consumption and improving its shelf life.
Transpiration: The process through which moisture is carried through plants from roots to small pores on the undersides of leaves, where it changes to vapour and is released to the atmosphere. Transpiration is essentially evaporation of water from plant leaves.
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