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Photographs of Tannia have been provided by Dr. Andy Medlicott.

Yam-bean

The photograph of yam-bean has been provided by Fresh Produce Journal, London.

Arrowroot

Scientific name: Maranta arundinacea (L.)

Family: Marantaceae

Other names

French: Marante, German: Pfeilwurz

Origin

Originating in northern South America and the Lesser Antilles, the plant is now grown in Western Africa, India and other tropical regions. 

The plant

Arrowroot is an erect glabrous perennial herb of 1-3 m height with lanceolate, arrow-shaped leaves, which are up to 30 cm in length. Carbohydrates are stored in the rhizomes, which are distally swollen to form fleshy storage organs (tuber). 

Production

The plant grows best in hot and humid climates in soils with good water supply. Precipitation necessary for a high yield is 1500-2000 mm. Arrowroot can be cultivated up to 1000 m above sea level. Rhizomes normally are mature after a culture period of 10-12 months. 

The tuber

The rhizomes form fleshy cylindrical storage organs that are white fleshed and covered by a thin light brown skin. The flesh is very hard and fibrous and contains 20-25% starch. The rhizomes are 20 - 40 cm long and measure 2 - 5 cm in diameter.

Storage and transportation 

After harvest the rhizomes should be processed within a few days, but they can also be stored up to 3 weeks in a well ventilated storage facility. 

Consumption

Arrowroot is seldom eaten directly because of the large amount of fibre and is normally processed to starch. The starch has a high viscosity and produces a very smooth jelly or paste.

Suppliers

The most important supplier of arrowroot are St. Vincent and Brazil.

Web site links

http://www.botanical.com/botanical/mgmh/a/arrow064.html
General information on the crop and its uses.

Cassava

Scientific name: Manihot esculenta Crantz

Family: Euphorbiaceae 

Other names

French: Manioc; German: Maniok.

Origin

Cassava was thought to originate in Brazil and Paraguay. Today it has been given the status of a cultigen with no wild forms of this species being known. 

The plant

Cassava is a perennial woody shrub, grown as an annual, with an erect stem branching in some varieties only at the base, but in others branching is such, that widely spreading plants are formed. Varieties used for production are 2 - 3 m high, but some varieties are up to 5 m. M. esculenta produces enlarged tuberous roots that contain about 32% carbon hydrates and very little protein. These roots are produced by secondary thickening and their number per plant is about 5 to 10. 

Production

Cassava is a tropical root crop, requiring 8 - 10 months of cultivation period in early cultivars (mainly sweet) and 18 – 24 months in late cultivars (mainly bitter) to produce a crop. It is traditionally grown in a climate providing 1000 – 2000 mm precipitation per year, but can be grown in extremes of rainfall (min. 500 mm). Cassava needs high temperature for high yields and does not tolerate freezing conditions. It is grown in altitudes up to 1400 m above sea level. M. esculenta tolerates a wide range of soil pH, from 4.0 to 8.0, and can also be grown on poor soils with low nutrient supply. Cassava is most productive in full sun. 

The tuber

Tubers are cylindrical or tapering in shape, their diameter is 5 – 10 cm and their length 
20 – 50 cm. Cassava tubers in international trade weigh 1 to 3 kg. The tuber is enclosed by a periderm, which is thick and rough in many varieties but may also be thin and smooth. The skin, which is 1 mm thick, is brown-yellow to brown-red or white-pink coloured. Tuber flesh colour is usually white, with exception of a few clones having yellow-fleshed roots. Tubers contain the substance Linamarin that is transformed by the enzyme Linase to HCN. Therefore, cooking of cassava is essential in order to destroy the enzyme.

Cultivars

There are over 200 cultivars and a great variation in the form of the plant. Two majors types are differentiated, the “bitter” and the “sweet” cultivars. Bitter cultivars contain high concentrations (0.005-0.02%) of cyanogenic glycosides (Linamarin, which is transformed to HCN by the enzyme Linase), whereas sweet cultivars contain low levels (< 0.005%). Cassava is propagated vegetative as clones. Cultivars classification is usually based on pigmentation and shape of the leaves, stems and roots. 

Post-harvest handling and treatments 

Plants are ready for harvest as soon as there are storage roots large enough to meet the requirements of the consumer. Typically harvesting can begin as soon as eight months after planting. In the tropics, plants can remain unharvested for more than one growing season, allowing the storage roots to enlarge further. However, as the roots age, the central portion becomes woody and inedible. Post-harvest disease is generally controlled by using preventive treatments at time of harvest (captan + benomyl, dithiocarbamate or thiabendazole fungicide dip treatments), which can be combined with coatings.

Storage and transportation

The shelf life of cassava roots is very short since deterioration starts 48 hours after harvest. Therefore, roots should receive special treatment providing protection for extended storage periods. Dipping the roots in paraffin or a wax or storing them in plastic bags reduces the incidence of vascular streaking and extends the shelf life to three or four weeks. Long-term storage of up to 6 months is possible at 0 – 2°C and 85 - 90% relative humidity.

Consumption

Roots are prepared much like potato. They can be boiled, baked or fried after peeling. Fresh roots can be peeled and frozen as a whole or sliced thinly and deep fried to make a product similar to potato chips. Peeled roots can also be cut into larger spear-like pieces and processed into a product similar to french fries. It is not recommended to eat cassava uncooked, because of potentially toxic concentrations of glycosides that are reduced to harmless levels through cooking. 

Supplier

The most important supplier of fresh and frozen cassava (packing =< 28kg) for human consumption of the EU is Costa Rica with 4646 tons (average of 1997-1999), followed by Ecuador (246 tons). The main African exporter to the EU is Ghana (137 tons). The total sum of cassava for human consumption amounts to approx. 5240 tons, which is very little as compared to other cassava imports of 3.098.000 tons, which are mostly for animal feeding.

Web site links

http://www.hort.purdue.edu/newcrop/cropfactsheets/cassava.html
Detailed information on botany and crop culture including post-harvest handling.

Dasheen / Taro

Scientific name: Colocasia esculenta var. esculenta 

Family: Araceae

Other names

English: Cocoyam, French: Taro, German: Taro

Origin

C. esculenta originates from South-East Asia, where it has been cultivated for more than 2000 years. Now, it is a plant grown widespread throughout the tropics.

The plant

Dasheen is a herbaceous bush of 1 - 2 m high that is build by leaves originating from a starchy corm (the edible portion). The leave lamina is up to 1 m in length and has the shape of a heart, resembling elephant ears. Dasheen is a perennial plant that is grown as an annual. Carbohydrates (25 to 35% starch) are stored in large corms at or below the soil surface. 

Production

As a crop of the tropical rainforest, Dasheen prefers very high precipitation of 2500 mm per year and a temperature of 25 – 27°C. The crop is mature after a cultivation period of 
8 - 10 months. Yield is very variable, ranging normally from 7 to 30 t/ha. Dasheen grows on all soil types but deep, well drained loams are preferred. Planting of vegetative propagules is labour intensive with plant populations ranging from 10,000 to 30,000 plants/ha. 

The tuber

Dasheen has a large central corm, which is spherical or short, ovoid to cylindrical and measures 10 – 15 cm in diameter and 20 - 30 cm in length. The weight of the tuber is 
1 – 2.5 kg. Attached to the central corm are a number of small edible cormels, but generally only the central corm features in international trade. The upper part of corm tissue is soft (leaf tissue) but the skin on the lower portion can be quite hard and thick 
(1-2 mm). The colour of the flesh is normally white, but can also be yellow, cream or violet. Overall the brown skin is uneven with ridges and small pits. 

Post-harvest handling and treatments

After harvest, excessive soil should carefully be removed from the corm without using water. The corm should then be dipped for five to ten seconds in a solution of 0.05% Ridomil (Mancozeb + Metalaxyl) to control fungal infections. After dipping, drainage is required to remove excess water and then the corms are packed before becoming fully dry. Dasheen should be treated and packed within 12 hours after harvest. 

Storage and transportation

Shelf life of harvested corms is 3 to 4 weeks, provided that care has been taken during the harvesting and packaging process and storage conditions are well adapted. This period can be extended further with curing prior to storage. Dasheen should be stored at 12°C and 85 to 95% relative humidity. Temperature should not drop below 9°C since this may result in chilling injury. Export shipments should be made in refrigerated containers to maintain high quality of the produce. 

Consumption

Corms are usually peeled and boiled, roasted or baked. Dasheen are also processed to deep-fried chips. 

Suppliers

Dasheen is imported all year round originating mainly from the Caribbean, particularly from Jamaica, Dominica, St. Vincent and Costa Rica. 

Web site links

http://www.fintrac.com/gain/guides/ph/dasheen.html
Detailed information on post-harvest handling and transport.

http://www.hort.purdue.edu/newcrop/nexus/Colocasia_esculenta_nex.html
Collection of general information on the crop.

Eddoe

Scientific name: Colocasia esculenta var. antiquorum 

Family: Araceae

Other names

English: Japanese taro, French: Eddoe , German: Ägyptisches Arum

Origin

C. esculenta var. antiquorum originated most probably from China and Japan, were it was selected from C. esulenta many hundreds years ago. Now it is mainly cultivated in the West Indies.

The plant

Eddoe is an herbaceous bush of up to 1.5 m high that is build by leaves originating from a starchy corm. The leave lamina is up to 1 m in length and has the shape of a heart, resembling elephant ears. Leafs are green to red-violet coloured, depending on the density and distribution of anthocyanin. Eddoe is a perennial plant that is grown as an annual. Carbohydrates are stored in corms at or below the soil surface. Eddoe has a large central corm and produces up to 30 small edible cormels attached to the central corm. In contrast to dasheen, the central corm is generally not marketed and only the cormels are in international trade. 

Production

Eddoe can be grown on a wide range of soil types from heavy clays to sandy soils. Production can be improved on most soils by adding organic matter. Eddoe has high requirements on water supply and is normally grown in a very humid environment since it does not tolerate dry conditions. Dry soil conditions result in low yields, corm cracking and subsequent storage rotting and dry rot in the field. However, Eddoe is hardier than 
C. esculenta var. esculenta since it can be grown with less rainfall and withstand colder climates. Eddoe prefers high temperatures, a long growing season and full sun. A minimum temperature of approximately 15°C is required for sprouting with maximum growth occurring at 25-30°C. Maturity for harvest is reached five to six months after planting. 

The tuber

Eddoe tubers have a brown skin and white flesh. Weight of tubers in international trade is 75 - 100 g, length is 5 – 10 cm and diameter is 5 to 8 cm. The corm and other parts of the plant contain calcium oxalates; so they must be peeled and cooked prior to eating.

Post-harvest handling and treatments

Eddoe tubers are washed after harvest in water containing sodium hypochlorite (100 ppm). After washing, the tubers are dipped in Thiabendazole (0.05%) for 30 seconds and dried for a maximum of 24 hours.

Storage and transportation

Eddoes may be stored for up to two months, provided that they are handled carefully after harvest and stored correctly. The tubers should be stored and shipped under low temperature conditions of 13°C, but not below that, since temperatures below 12°C will result in chilling injury. Prior to low temperature storage, dry and packed corms should be subjected two to four days to ambient conditions to allow curing.

Consumption

Corms are usually peeled and boiled to destroy the calcium oxalates. They may also be baked or roasted. 

Suppliers

The main sources supplying the European market all year round are Brazil, Costa Rica and St. Vincent. 

Web site links

http://www.fintrac.com/gain/guides/ph/eddoe.html
Detailed information on post-harvest handling and transport.

Sweet potato

Scientific name: Ipomoea batatas (L.) Lam.

Family: Convolvulaceae 

Other names

French: Patate douce, German: Süßkartoffel

Origin

The sweet potato originated in northern South America and the West Indies. It was early introduced into China and it is now grown in every part of the tropics.

The plant

Sweet potato is a tropical perennial cultivated as an annual in temperate climates. Most varieties have vine-like trailing or twining stems often reaching great length. The plant produces tuberous roots that contain 27% carbon hydrates and very little protein. Grown in more than 100 countries in tropical, sub-tropical and temperate climates, it is used as a major food staple in several countries. 

Production

Sweet potato is cultivated as a perennial in tropical and subtropical lowland agro-ecologies although it is well adapted to other zones and can be grown over widely different environments. The crop can be cultivated with temperatures between 15°C and 35°C. In temperate climates growth is restricted by cool weather, since the plant damages by temperatures below 10°C and survival of freezing temperatures is impossible. Optimal conditions are 26 - 30°C and 850 - 900 mm precipitation. Cultivation period can be as short as 3 months but can also be longer than 9 months. Sweet potato grows best in a sandy loam, well-drained soil with sufficient organic matter. 

Cultivars 

Hundreds of cultivars and land races are used throughout the world and are unique to countries or to smaller regions within countries. Although variation in storage root skin colour and flesh colour is abundant, two major types exist. One type of root has white to cream coloured flesh and a bland, non-sweet flavour. It is dry in texture and often has high dry matter content. In contrast, the other type has root flesh colour of yellow or deep orange, moist texture, a very distinct flavour and high sugar content. 

The tuber

Tubers are swollen roots that vary significantly in size (length and thickness), shape and colour. The thin skin is uniformly smooth and occasionally irregular (pits etc). Two major types are distinguished, the cream coloured and the yellow or deep orange coloured tubers. Tubers in international trade are 15 – 20 cm long and measure 7 - 12 cm in diameter, their weight is 0.3 – 1 kg. 

Post-harvest handling and treatments 

Roots are harvested when the production of the preferred grade is maximized. This depends on cultivars but is usually between 90-120 days for improved and 150 – 180 days for local varieties. Post-harvest treatments of roots depend on whether they are marketed immediately or stored for extended periods. Immediately marketed roots are usually washed and graded after harvest and dried for one night prior to packaging. In case of sea transport, roots should be treated with a fungicide (benomyl, thiabendazole or dicloran) and cured for some days prior to shipment. 

Roots for long-term storage are subjected to curing at 28 - 32°C and 85 - 90% relative humidity for 2 weeks to promote wound healing prior to storage. Sometimes, tubers are also heat treated in hot water or with heated air for 24h prior to the curing process. Fungicides (benomyl, thiabendazole and dicloran) are applied by dipping the tubers in a fungicide solution (e.g. 0.05% thiabendazole for 15 to 30 seconds). 

Storage and transportation

After curing roots can be stored at 12 - 15°C and 85 - 90% relative humidity for up to 12 months. Temperature during storage and transport should not drop below 12°C in order to prevent chilling injury to which sweet potatoes are particularly susceptible. 

Consumption

Sweet potato is cultivated primarily for edible storage roots, but vines are used as vegetables in some parts of the world. Various products such as candy, pastas, flour, drinks are produced in local industries. Sweet potato can be boiled after peeling but is more normally baked in its skin although the skin is not eaten.

Suppliers

Asia accounts for over 80% of world production (most of that is in China), Africa for about 15% and the rest of the world about 5%. The three main suppliers of the European market are South Africa with 2461 tons (average 1997-1999), the United States with 2235 tons and Israel with 2225 tons. These three exporters account for approx. 72% of all EU imports of sweet potato. 

Web site links

http://www.fintrac.com/gain/guides/ph/postsweet.html
Detailed information on post-harvest handling and storage.

http://www.hort.purdue.edu/newcrop/cropfactsheets/sweetpotato.html
Detailed information on plant biology and production.

Tannia

Scientific name: Xanthosoma sagittifolium (L.) Schott

Family: Araceae

Other names

English: Okumo, French: Macabo, Tannia, German: Tannia

Origin

X. sagittifolium is the most important species in cultivation of the Xanthosoma spp., but many other Xanthosoma species are also used in a local production. The origin of 
X. sagittifolim is the northern South America, Central America and the Caribbean. 

The plant

X. sagittifolim is a short-stemmed robust herb with long lush leaves, which is up to 2 m or more high. On the apex of the short stem are borne large stalked leaves, which are up to 
1 m long. Cultivated plants have only 4-5 living leaves. Tannia has a central corm to which are attached 10 or so edible cormels; the central corm is not eaten. Tannia needs exposure to sunlight to give high yield. 

Production

As a plant of the tropical rainforest X. saggitifolium requires high rainfall and adequate soil moisture. Tannia grows best at a temperature of 25 – 30°C, but tolerates also lower temperature. Optimum rainfall is 1500 – 2000 mm per year. Culture period of tannia depends on the cultivar. Generally, "white" tannia can be harvested nine months after planting and "red" tannia after eleven months. Harvesting period can be extended by excising the mature tuber leaving the parent plant to continue growing. Yield of tannia is in a range of 20 - 30 t/ha.

The tuber

The tubers (cormels) are 10 – 25 cm in length, 5 – 8 cm in diameter and flask-shaped. Skin texture is similar to that of Taro and on superficial inspection tannia can be confused with taro, although tannia cormels tend to be thinner and more elongated. The skin colour of tannia tubers is brown and the flesh may be white, cream or pink/purple coloured. Weight of the tubers is 120 – 150 g for white tannia and 350 – 400 g for red. 

Cultivars

Several cultivars are distinguished in the regions of origin. Two main types are distinguished in Tannia, the "red" and "white" flesh varieties. White tannia has white or cream flesh whereas flesh of red tannia is pink/purple in colour (the latter are usually known as “red” cocoyam).

Post-harvest handling and treatments 

After drying, harvested cormels are carefully cleaned by means of a brush prior to fungicide treatment. Fungicide is applied by dipping the cormels in a watery solution (e.g. 0.05% thiabendazole for 15 to 30 seconds). After this treatment, cormels should be dried within one day prior to packing. For low temperature storage cormels should be cured for 
2 to 4 days under ambient conditions. 

Storage and transportation

Tannia cormels can be stored for a minimum of four weeks at 12° to 13°C and 80 to 90% relative humidity. These conditions are also recommended for sea shipments in refrigerated containers. However, temperature should not drop below 12°C since this will result in chilling injury. 

Consumption

Tannia is peeled prior to preparation by boiling, roasting, baking or frying. 

Suppliers

The products imported for consumption in UK and other parts of Europe, particularly Holland and France, are mainly from Costa Rica, West Africa, Jamaica and the Windward Islands. 

Web site links

http://www.hort.purdue.edu/newcrop/nexus/Xanthosoma_nex.html
Collection of general information on the crop.

http://www.fintrac.com/gain/guides/ph/posttann.html
Detailed information on post-harvest handling and transport. 

Yam

Scientific name: Dioscorea spp.

Family: Dioscoreaceae 

Other names

French: Igname, German: Yamswurzel

Origin

Several species of yams are grown in the tropics and subtropics. Of the edible species, Dioscorea alata L. (Greater Yam), D. cayenensis Lam. (Yellow Yam) and D. rotundata Poir. (White Yam) are the most common. D. alata originated in South East Asia and 
D. cayenensis and D. rotundata are native to Africa. 

The plant

The plant is a climber with twining shoots. The stems are weak and in cultivation are generally supported by long poles up which the stems twine in a counter-clockwise direction. The plant produces tuberous roots with a carbon hydrate content of approximately 24%.

Production

Yams are herbaceous vines, which must be trellised for maximum yield. Yam is grown as annual at planting densities of 10,000 plants/ha and produce a tuber, which is harvested approximately 10 months after planting. Yam grows best when humidity is high, total precipitation reaches 1500 mm and rainfall occurs regularly. The minimum temperature required for growth is 20°C, the optimum is 25 - 30°C and higher temperature has an adverse effect in most species. The soil should be deep, loose and well drained and should have high humus content.

The tuber

There is great variation in the size, form and colour of tubers, in their texture and thickness of skin and storage behaviour. Tuber size is normally 30 - 50 cm in length and 10 - 15 cm in diameter. The weight in commercial trade is 2 - 4 kg but weight can be up to 15 kg. The tubers consist mainly of starchy tissues covered by a suberised layer forming a corky bark (skin) of 1 – 2 mm thickness. Tuber flesh varies from white to yellow and is from 15 to 40% starch. 

Varieties

Approximately 600 species of yam, with most being edible although relatively few traded and even less featuring in international trade, exist. The main varieties are the white yam (common yam / negro yam) (D. rotundata), yellow yam (D. cayenensis) and the greater yam (D. alata). 

Post-harvest handling and treatments 

Yam for export is washed after harvest and treated with fungicide (benomyl / carbendazim or thiabendazole) by spraying or most commonly by dipping in fungicide solution (e.g. 
15 – 30 seconds in thiabendazole solution (0.05%)). After these treatments the tubers should be dried prior to curing them for 4 to 6 days at 30 – 35°C and 85 – 95% relative humidity. For long-term storage higher fungicide concentrations may be required. 

Storage and transportation

Properly cured yam can be stored several months at low temperature that should not drop below 12°C to avoid chilling injury. Depending on the variety, yam can be stored up to 6 months and more at 13 - 15°C and 85 - 95% humidity. For transport tubers are packed in carton or with sawdust to protect them against injures and to maintain freshness. Tubers have a distinct dormancy period, which can be extended with curing and the application of gibberellic acid. This makes yams ideal for long distance shipment and export.

Consumption

Yams are usually baked, roasted or boiled and mashed after peeling. Processing of yams into items like potato chips or french fries is seldom applied. 

Suppliers

World production of yam is mainly concentrated on the African continent, where about 95% of total yield is harvested. The most important suppliers are Jamaica for the yellow yam and Ghana, Brazil and Ivory Coast for the white yam.

Web site links

http://www.hort.purdue.edu/newcrop/nexus/Dioscorea_batatas_nex.html
Collection of general information on the crop.

http://www.fintrac.com/gain/guides/ph/postyam.html
Detailed information on post-harvest handling and transport.

Yam-bean and Potato bean

Scientific name of yam-bean: Pachyrhizus erosus Urban (L.)

Scientific name of potato bean: Pachyrhizus tuberosus (Lam) Spreng.

Family: Fabaceae (Leguminosae) 

Other names

French: Patate-cochon (yam-bean), Pois tubereux (potato bean), German: Mexikanische Yams-Bohne (yam-bean), Knollen-Yams-Bohne (potato bean)

Origin

Originating in Mexico and northern Central America, yam-bean is now grown nearly in all tropical regions. P. tuberosus originated in western South America, but has been introduced into Central America, the Caribbean islands and to the Far East. 

The plant

P. erosus is a hairy, twining herbaceous plant that can be up to 5 m in height. The leaves are very big and measure 18-20 cm in length and 20-22 cm in width. P. tuberosus is a twining plant that can have a shoot of up to 7 m in length. Terminal leaflets measure about 280 x 260 mm. Unusually for the Fabaceae, the swollen root is the main edible portion, rather than the seeds or pods, as with many other members of this family, although the young pods can also be consumed. 

Production

Yam-bean and potato-bean are annual crops, which are harvested 5 - 7 months after planting. Yam-bean needs about 500 - 1500 mm rainfall and a temperature between 20 - 30°C whereas potato-bean likes higher precipitation (500 – 3000 mm). Yield is normally in a range of 35 - 60 t/ha for yam-bean and 7 - 30 t/ha for potato-bean. The crops can be grown from 0 to 1750 m above sea level. Both crops prefer a well-tilled, loose, sandy soil.

The tuber

The root of yam-bean is usually turnip-shaped, can reach 30 cm diameter and can weigh up to 2 – 2.5 kg, but exported roots are generally smaller than this. They measure normally about 10 – 15 cm in diameter and weight is 0.3 - 1.2 kg. Tubers have a white, rather watery flesh and a light brown skin. Tubers of potato-bean can be somewhat bigger, up to 50 cm in diameter and can have a weight of 3 - 4 kg. 

Post-harvest handling and treatments

After harvest roots are normally washed, trimmed and dipped in a chlorine solution for sterilization and bleaching.

Storage and transportation

Tubers can be kept for more than a month at a storage temperature between 13 and 15 °C. They are very chilling sensitive and therefore temperature should not be less than 12.5°C for a long time.

Consumption

After peeling, yam bean tubers can be eaten raw as fresh vegetable in salads, but they are also cooked or fried and eaten as vegetable. 

Suppliers

Most important suppliers for the European market are Malaysia, Mexico, Taiwan and Thailand.

