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Other feeds
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Other products

Latin names
Plant and animal families
Plant and animal species

Common names
Cassava, Brazilian arrowroot, tapioca [English]; manioc, tapioca [French]; yuca, mandioca, tapioca, guacamota, casabe,
casava [Spanish]; maniok [German]; cassave, maniok [Dutch]; rogo [Hausa]; ketela pohon, ubi kayu, atau singkong
[Indonesian]; mandioca [Portuguese]; kamoteng-kahoy, kasaba [Tagalog]; manyok [Turkish]; sắn, khoai mì [Vietnamese]; Ẹ̀ gẹ́
[Yoruba]; [ لكسافاArabic];
(Kāsābhā) [Bengali]; 木薯 [Chinese]; [ מניהוט מצויHebrew];
[Hindi]; キャッサバ
[Japanese]; 카사바, 마니옥 [Korean];
[Malayalam]; Маниок съедобный, кассава [Russian];
[Tamil]; มันสสำปะหลัง[Thai]
Product names: Cassava roots, cassava meal, cassava root meal, cassava chips, cassava pellets, cassava hard pellets

Species
Manihot esculenta Crantz [Euphorbiaceae]

Synonyms
Jatropha dulcis J. F. Gmel., Jatropha manihot L., Manihot aipi Pohl, Manihot dulcis (J. F. Gmel.) Pax, Manihot flabellifolia Pohl,
Manihot leptopoda (Müll. Arg.) D. J. Rogers & Appan, Manihot manihot (L.) Cockerell, nom. inval., Manihot melanobasis Müll.
Arg., Manihot palmata Müll. Arg., Manihot palmata var. leptopoda Müll. Arg., Manihot peruviana Müll. Arg., Manihot saxicola
Lanj., Manihot tristis Müll. Arg., Manihot tristis subsp. saxicola (Lanj.) D. J. Rogers & Appan, Manihot utilissima Pohl (USDA,
2009)
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Cassava (Manihot esculenta Crantz) is a shrub grown in the tropics and subtropics for its underground starchy tuberous roots.
Cassava roots, also called cassava tubers, are a major staple food for more than 800 million people in the world (Ecocrop,
2011; Lebot, 2009).

Morphology
The cassava plant is a woody shrub, reaching 2 to 4 m in height. The cassava tuber consists of the bark (outermost layer, 0.52% of the organ; easily removed by simple scratching), the peel (1-2 mm thick; 8-15% of the tuber; it contains most of the toxic
cyanogenic glucosides) and the fleshy starchy parenchyma (83-92% of the tuber) which is the edible part of agricultural
importance (Lebot, 2009; Tewe, 1992). Each plant has 5 to 20 starchy elongated tubers. Each tuber may be 20-80 cm long
and 5-10 cm in diameter. Average tuber weight is between 4 and 7 kg but specimens up to 40 kg have been recorded
(Ecocrop, 2011). The number and size of tubers is highly variable between cultivars and growing conditions (Ecocrop, 2011;
Lebot, 2009). There are more than 7000 cassava varieties

Utilisation
Cassava tubers can be eaten boiled, mashed, deep-fried, etc. and there are many food products based on cassava, such as
tapioca (cassava starch), a worldwide food ingredient, fufu (cassava flour boiled in water) and garri (fermented cassava mash),
the two last popular foods in West and Central Africa. Cassava tubers also provide starch for ethanol production (Kuiper et al.,
2007). Other cassava products include the finger-like leaves, which are consumed as vegetables or used as feed (see the
Cassava foliage datasheet) and numerous by-products (notably pomace and peels) of the cassava processing industries (from
starch, ethanol and cassava food production, etc.), which are also potential feeds (see the Cassava by-products datasheet).
Cassava flour unsuitable for human consumption is also recycled as animal feed (Boscolo et al., 2002a).
More than a third of cassava production is used for animal feeding (FAO, 2011):
Fresh roots, whole, broken or sliced
Dried cassava chips: cassava chips sun-dried or artificially dried
Cassava root meal: ground cassava chips
Cassava pellets: ground and pelletized cassava chips. Hard pellets are particularly compact industrial pellets.
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Distribution
A native to South America, cassava is now widespread throughout the tropics and subtropics, including Sub-Saharan Africa
and South-East Asia. The main production areas are within 30°N and 30°S and from sea level to an altitude of 2000 m,
depending on the latitude (Ecoport, 2009).
Optimal growth conditions are an annual average day-temperature over 18-20°C, annual rainfall ranging from 500 mm to 3500
mm, high solar radiation and light, well-drained and acid soils. Cassava may withstand light frosts at higher altitudes and
cloudy conditions in the hot humid lowland equatorial belt. A hardy plant, cassava is highly tolerant to poor soil conditions,
drought and pests (Vongsamphanh et al., 2004), but it does not grow well in heavy, rocky and gravelly soils. It is susceptible to
waterlogged, saline and alkaline soils. Zinc deficiency should be avoided while very low P levels are well accepted.
Cassava root production has been increasing steadily since the 1960s and has surged since 2000 (increased 40% between
1997 and 2007, from 161 to 224 million tons). Its use in animal feeding has also increased from 25% of the crop in 1997 to
34% in 2007 (76 million tons). In 2010, 52% of cassava was produced in Africa, 33% in Asia and 15% in Latin America (FAO,
2011).
The production of cassava chips and pellets for animal feeding started in Thailand in the 1960s, fuelled by European demand
for energy sources cheaper than cereal grains, which were then highly subsidized in the EU. Shipping expenses and European
concerns about dust pollution motivated a shift from chips to pellets in the late 1960s and to hard pellets in the early 1980s.
Cassava exports to Europe climbed until the mid-1980s (the Netherlands imported 45-50% of worldwide dried cassava), when
the EU set importation quotas (FAO, 2001a). The European market gradually evaporated and was replaced in the mid-2000s
by China, which now imports 85% of the dried cassava produced worldwide. Today, Thailand remains the major exporter of
dried cassava (80% in 2009), far ahead of Vietnam (14%) (FAO, 2011).

Processes
Fresh cassava tubers, particularly high-quality ones, are very perishable. They deteriorate within two or three days of harvest
and therefore must be processed quickly (Müller et al., 1975; Tewe, 1992).
Tubers intended for industrial animal feeding are sliced and dried, and then usually ground or pelletized. The technologies
used at different scales of chip and pellet production are similar and cassava chips can be produced by simple techniques in
the household or village as well as on a large mechanized scale. The selection of a technology depends on the amount of
cassava to be processed, the availability of capital and labor cost, as well as the availability of relatively cheap energy (Hahn et
al., 1992).
The first step is usually washing, followed by peeling. The roots are then sliced, either by hand or mechanically. Cassava chips
may have different sizes and shapes, rectangular, cubic, thick sliced, depending on the slicing and drying methods. Drying may
be natural or artificial. Sun-drying is done on concrete floors or on trays. Sun-drying is a very labor intensive operation,
requiring about 35-40 laborers per hectare of drying floor. Chips dried on trays look better and are more uniformly dried than
those dried on concrete floors. Artificial drying is done using static or moving bed dryers, or rotary dryers. Cassava chips can
be sold directly, ground into cassava meal, or pelletized. During pelletizing, chips are heated and moistened and then forced
into continuous die presses. Pelletizing results in a product that is 25-40% denser, more uniform, more durable, less dusty and
easier to handle (Hahn et al., 1992).
Because peeling operations require time, alternative methods to produce chips and pellets without peeling have been
developed. One such method consists in grating and chopping unpeeled tubers, mixing them with cassava foliage in a 4:1 ratio
and passing the mixture through a pelletizer (Tewe, 2004).
In humid places where sun-drying is not easy, cassava roots can be ensiled alone (clean cassava roots + 0.5% salt) or mixed
with rice straw or cassava leaves (Le Duc Ngoan et al., 2002; Premkumar et al., 2001; Kavana et al., 2005).

Forage management
Cassava is generally propagated by stem cuttings. However, under natural conditions as well as in plant breeding, propagation
by seed is common and farmers in Africa are known to occasionally use spontaneous seedlings for subsequent planting
(Lokko et al., 2007). Starch accumulation within the tubers occurs some 180-200 days after planting when they begin to
thicken and store large quantities of starch. Because older tubers have the highest starch content, the best harvest period
ranges from 9 to 24 months after planting. Cassava roots for animal feeding are commonly harvested from the 9th to the 12th
month after planting (Kuiper et al., 2007; Régnier, 2011; Gomez, 1991). Harvesting is the most expensive part of cassava
production. In order to improve tuber preservation, stems and leaves are cut two weeks before harvesting, leaving only a few
centimetres of stems above ground. Uprooting must be done carefully because damaged tubers spoil readily (Kuiper et al.,
2007). In 2009, the average worldwide tuber yield was 13 t/ha (FAO, 2011).

Environmental impact
Most cassava is produced by smallholder farmers living in marginal and fragile environments, and particularly on erosionprone, acid and infertile soils. This ability to produce on poor soils, where most other crops would fail, has given cassava a
reputation as a safeguard against food scarcity. However, there are serious environmental concerns about cassava production
(FAO, 2001b). For the environmental impact of cassava processing, see the Cassava by-products datasheet.

Soil nutrient depletion
Cassava production can be detrimental to soil fertility through crop removal of nutrients. Due to the low value of cassava
products, the application of manure and chemical fertilizers, which could easily correct nutrient depletion, may not be
economically justified or affordable for smallholders. However, it should be noted that, at current yield levels, soil nutrient
depletion by cassava is lower than depletion caused by other crops (FAO, 2001b).

Erosion
Cassava production can result in serious erosion when the crop is grown on slopes or on light soils. Good agronomic practices
(adequate fertilizer, closer plant spacing, planting on contour ridges, intercropping, reduced tillage), used alone or in
combination, can reduce erosion by 50-90%. Properly managed cassava production on slopes does not necessarily cause
erosion (FAO, 2001b).

Water pollution
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It is considered unlikely that cassava production results in water pollution, as it is grown mainly by poor farmers who apply no
or very low rates of fertilizers, pesticides and herbicides. However, this may change in the future (FAO, 2001b).

Biodiversity
Cassava production does not seem to have had widespread effects on biodiversity, though some local situations may merit
attention, such as deforestation in the north-east of Thailand or the competition with native cassava species in Latin America
(FAO, 2001b).

Datasheet citation
Heuzé V., Tran G., Archimède H., Régnier C., Bastianelli D., Lebas F., 2016. Cassava roots. Feedipedia, a programme by INRA,
CIRAD, AFZ and FAO. http://www.feedipedia.org/node/527 Last updated on April 12, 2016, 10:16
English correction by Tim Smith (Animal Science consultant) and Hélène Thiollet (AFZ)

Image credits
David Monniaux

Denis Bastianelli, CIRAD

Vincent Porphyre, CIRAD

Vincent Porphyre, CIRAD

François Lebas

Feedipedia - Animal Feed Resources Information System - INRA CIRAD AFZ and FAO © 2012-2016 | Copyright | Disclaimer | Editor login

http://www.feedipedia.org/node/527[08/12/2016 17:21:59]

Cassava roots | Feedipedia

Feedipedia
Search Feedipedia

Search

Animal feed resources
information system
Home

About Feedipedia

Team

Partners

Get involved

Contact us

Cassava roots

Automatic translation
Sélectionner une langue  ▼
Feed categories
All feeds
Forage plants
Cereal and grass forages
Legume forages
Forage trees
Aquatic plants
Other forage plants

Plant products/by-products
Cereal grains and by-products
Legume seeds and by-products
Oil plants and by-products
Fruits and by-products
Roots, tubers and by-products
Sugar processing by-products
Plant oils and fats
Other plant by-products

Feeds of animal origin
Animal by-products
Dairy products/by-products
Animal fats and oils
Insects

Other feeds
Minerals
Other products

Latin names
Plant and animal families
Plant and animal species

Resources
Broadening horizons
Literature search
Image search
Glossary
External resources
Literature databases
Feeds and plants databases
Organisations & networks
Books
Journals

Description

Nutritional aspects

Nutritional tables

References

Nutritional attributes
Cassava roots contain a large amount of starch, ranging from 70 to 85% DM, which increases with the stage of harvesting
(Régnier, 2011; Ly, 1998). Cassava roots are therefore considered as an energy feed. However, their protein content (typically
< 3%) is lower than that of cereal grains. Cassava can be substituted for cereals at high level in rations for all classes of
livestock and poultry, provided that it is supplemented with a nitrogen source. The fibre content is also extremely low (NDF <
10% DM), which makes cassava roots highly digestible in all livestock species. HCN content may or may not be a problem,
depending on the variety, process and livestock species.

Potential constraints
The cassava plant contains 2 glycosides, linamarin (80% of total glycoside) and lotaustralin (20%), which are acted upon by a
cell-wall enzyme to liberate hydrogen cyanide (HCN), which is lethal to animals. HCN concentrations depend on cultivar,
environmental conditions, plant age, number of harvest (for the foliage) and on the organ considered. While there is a
continuous gradient of HCN content between varieties (Peroni et al., 2007), cassava varieties are usually divided into two
groups:
Bitter varieties have roots containing 0.02-0.03% HCN (DM basis) and fresh leaves containing up to 0.2% HCN (DM basis)
(Murugesrawi et al., 2006). Values up to 0.22% DM have been reported in fresh roots (Smith, 1988). These varieties have to
be processed before being fed to animals.
Sweet varieties have roots containing less than 0.01% HCN and fresh leaves containing about 0.1% HCN (DM basis)
(Murugesrawi et al., 2006). These varieties can be fed raw. Most commercial varieties belong to this group.
Bitter varieties often have longer and thicker roots than the sweet varieties, but there is no simple and safe method to assess
HCN content.
Intensive use of cassava in animal feeding is possible after removal of the cyanogenic glucosides. It is generally assumed that
roots containing less than 0.01% (100 mg/kg) of HCN in the DM are safe for use in animal diets (Buitrago et al., 2002b).
Hydrogen cyanide is easily destroyed by simple treatments and many detoxification processes have been tested. Drying or
ensiling cassava roots are the main processes for detoxification and storage (Gomez et al., 1988b; Tewe, 1992). In South
America, ground cassava roots are put in nets, and then washed and squeezed until the toxic substance is eliminated. The
toxic elements can also be removed by cooking, or by drying slices of the roots for about two weeks. Sun-drying appeared to
be more efficient than oven-drying (60°C) (Panigrahi et al., 1992; Tewe, 1992).
The presence of HCN makes cassava products insect-resistant and easy to store. Adding 15% cassava root meal to a
concentrate feed also improves its resistance to pests (Göhl, 1982).

Ruminants
Both fresh and dried cassava roots are consumed by ruminants in different forms (chips, ground, pelleted). Cassava starch has
a large amylopectin content (70%) making it a suitable energy source for ruminants when combined with non-protein nitrogen
in feeds (Müller, 1977).

Fresh cassava
The use of fresh cassava roots of bitter varieties is limited by their HCN content. When properly processed, they may serve as
a basic energy source for intensive cattle feeding (Müller et al., 1975).

Dried cassava
Dried cassava roots have given satisfactory results as the principal energy source in ruminant production systems (Göhl,
1982). Studies indicate that the inclusion of cassava, to partly replace cereal grains (maize, barley, sorghum) up to 30-40%,
gave satisfactory animal performance with no negative effects on animal heath in finishing beef and dairy cattle, growing goats
and lambs (Chanjula et al., 2007; Wachirapakorn et al., 2001; Sommart et al., 2000; Holzer et al., 1997; Zinn et al., 1991; Göhl,
1982). When cassava tubers are supplemented with non-protein nitrogen, minerals, vitamins, and roughage, high
performances have been registered with dairy and beef cattle, sheep and goats (Smith, 1988). Palatability can be enhanced by
the addition of molasses if pelleting is not possible (Göhl, 1982).
The energy value of cassava roots is about 85-93% that of maize grain, depending on the quality and starch content of the
roots (Sauvant et al., 2004). In beef cattle, dried cassava was found to be as digestible as steam-flaked maize, but more so
than sorghum grain (Zinn et al., 1991; Holzer et al., 1997). Because of the rapid degradation of cassava starch in the rumen,
split-feeding several times a day can help ensure efficient utilization of nitrogen-deficient basal feed (Smith, 1988).
Dairy cattle

In some experiments, replacing maize with cassava resulted in lower milk yields but also in lower production costs. However,
milk yield increased in other feed trials. Using cassava as an energy supplement in grazing cows had a positive effect on milk
yield (+20%). Supplementing a fresh or ensiled sugarcane-based diet with cassava did not change milk production (Smith,
1988).
Beef cattle

In beef cattle, including cassava pellets up to 65% of the DM does not seem to affect health, carcass quality or overall
performance when the diets are carefully balanced (Göhl, 1982). There were no significant differences in the performance of
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Holstein-Friesian male calves (180 kg live weight) fed a mixed diet containing 80% concentrate when 40% of the grain was
replaced by cassava, except for a small increase in DM intake. The average daily gain was 1200 g and the energy conversion
efficiency into live weight was reduced by 8%, depending on the nature of the protein source (Holzer et al., 1997).
Sheep

Substitution of maize cobs with cassava (20%) in sheep fed pangola grass (Digitaria eriantha) hay improved digestibility, body
weight gain, and rumen function (Smith, 1988). Supplementation by 20 to 80% increased the digestibility of a rice straw-based
diet but reduced the digestibility of a molasses-urea-based diet (Devendra, 1977).
Goats

In goats, replacing maize grain by cassava roots reduced performance at substitution levels of 40% and 60% (Smith, 1988).
Supplementation of Gliricidia sepium with cassava roots at 30 g DM/kg W0.75 reduced growth rate (Smith, 1988). Improved
digestibility and similar growth rate to a control diet were reported with a 75:25 Gliricidia/Leucaena mix supplemented with
cassava roots at 15 or 30 g DM/kg W0.75. This discrepancy between the two last studies was attributed to energy-nitrogen
synchronization in the rumen (Smith, 1988).

Pigs
Due to their high starch content, cassava roots are an excellent source of energy for pigs and can be used in fresh, ensiled or
dried forms (Göhl, 1982). The digestible energy value of dried cassava roots for pigs varies between 14.5 and 16.5 MJ/kg DM
(Sauvant et al., 2004; Rostagno et al., 2005; Régnier, 2011). These variations can be attributed to differences in chemical
composition, especially in the starch and fibre fractions (Régnier, 2011). Because cassava peels are more than twice as
fibrous as the root pulp, peeling improves energy digestibility and energy content.
For growing-finishing pigs, it is possible to include up to 60% of dried cassava root in the diet. The inclusion rate depends on
the growth stage of the pig, and also on the form of distribution. The maximum intake of cassava is about 100 g DM/kg
W0.60 for dried ground cassava (Gomez, 1991; Régnier, 2011). Cassava root meal is a palatable ingredient in the diets of
young pigs (Göhl, 1982).
The major concern in feeding cassava roots to pigs is the presence of HCN, especially in bitter cultivars. There is a negative
relationship between HCN content and cassava root intake (Régnier, 2011).

Poultry
Dried cassava tubers can be efficiently used in poultry feeding. The problems related with cyanogenic compounds are
overcome by the use of sweet varieties and/or proper post-harvest treatments as simple as sun-drying on a concrete floor
(Gomez et al., 1983b; Chauynarong et al., 2009). Other processes such as boiling, autoclaving and fermentation have been
found to be efficient but are unnecessary when sun-drying is sufficient. However, grinding cassava results in high levels of fine
particles which can reduce feed intake and possibly irritate respiratory organs (Garcia et al., 1999). Pelleting reduces dust and
increases the bulk density, favoring an increase in feed intake especially in young animals.
The protein content of cassava is low, which requires correcting when formulating a diet. Particularly, sulphur-containing amino
acids (methionine and cystine) have to be supplied in large amounts because they can be altered during the metabolization of
HCN. The metabolizable energy value of good cassava meal (72% starch) is equivalent to that of maize (Sauvant et al., 2004).
Lower quality cassava (less starch, more fibre) has lower ME values, and the ME of unpeeled cassava meal is reduced to
about 85% that of maize (Agwunobi et al., 2000).
Cassava tubers have also been used together with cassava foliage as a whole plant feed (Akinfala et al., 2002) (see the
Cassava foliage datasheet).

Broilers
In well-formulated diets, good quality cassava can be used at high levels in broilers without reducing performance
(Chauynarong et al., 2009, Daghir, 2008). For example the inclusion of 50% pelleted cassava results in performance
comparable to that obtained with maize diets (Stevenson et al., 1983). With more than 30% unpelleted cassava meal in the
diet, some authors report a reduction of feed intake, resulting in a non-significant decrease in growth while maintaining feed
efficiency (Mafouo Ngandjou et al., 2011). Fine grinding (<1 mm) can decrease performance compared to coarse grinding
(Mafouo Ngandjou et al., 2010). Feed consumption can be affected in young animals at high inclusion rates (50%) while older
animals maintain their performance (Brum et al., 1990). Early reports of growth depression with cassava were probably due to
high HCN levels or protein/amino acid deficiencies (Chauynarong et al., 2009).
While there is no hard limit on the inclusion level of high-grade cassava in pelleted diets for grower-finisher broilers, the low
protein content of cassava limits its inclusion to 30-40% to meet dietary requirements. When diets are fed in meal form,
inclusion of cassava should not be higher than 20-30%, particularly in young animals (Buitrago et al., 2002a). Lesser grade
cassava root products, such as dusty, unpeeled, or high-HCN roots or roots processed with little or no quality control, should
be used more carefully, and the inclusion rate should not exceed 20% of the diet.

Layers
High levels of cassava meal can be used in layer diets when the HCN level is low and the diet is balanced for protein and
amino acids (Buitrago, 1990). Up to 50% cassava did not significantly decrease production, feed efficiency and body weight.
Water consumption increased when cassava was fed in meal form, while this effect was not observed with pelleting. Egg mass
produced was also improved by pelleting (Stevenson, 1984).
Unpeeled cassava meal could be included at 30% in layers, completely replacing maize grain in the diet without adverse
effects, including on egg quality (weight, shell, Haugh units, etc.) (Eruvbetine et al., 1997). However, the low carotenoid content
of cassava requires supplementation with natural or synthetic sources of pigments if the egg yolk colour is to be maintained
(Garcia et al., 1999).
Good quality cassava meal can be used in layer diets without limit provided that the diet is properly balanced, especially with
amino acids. As in broilers, lower quality cassava should not exceed 20-30% of the diet.

Geese
When cassava meal was included at high levels (up to 45%) in geese diets, feed intake was maintained but performance and
feed efficiency decreased (Sahle et al., 1992).
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Turkeys
While early research reported problems when including cassava in turkey diets (Göhl, 1982), no evidence of negative effects
has since been found in scientific literature when correctly formulated diets are fed.

Rabbits
Sun-dried cassava chips are used by traditional farmers in tropical countries such as Ghana (Mamattah, 1979), Tanzania
(Mgheni, 1979), Uganda (Lukefahr, 1998) and Nigeria (Mailafia et al., 2010). Cassava roots slices are also a common
ingredient for complete rabbit feeds in many tropical countries such as Cameroon (Fomunyam et al., 1984) or Vietnam (Doan
Thi Gang et al., 2006). The inclusion level is generally 25 to 30% of the diet.
Several studies have investigated the ability of sun-dried cassava root meal to replace cereal grains such as maize and barley,
or other concentrate ingredients, in rabbit diets (Ikurior et al., 1998; Radwan et al., 1989). When experimental diets are
correctly balanced, no differences are observed in growth or reproduction performance with inclusion levels up to 20-30%.
Including cassava roots in the diet does not affect the quality of rabbit meat (physico-chemical composition and meat
acceptability) (Omole et al., 1983; Onifade et al., 1993; Soliman, 1994; Oso et al., 2010). In experiments levels up to 45-50%
have been tested without any adverse effects in growing rabbits (Radwan et al., 1989) or breeding does (Eshiett et al., 1980).
The main issue when formulating balanced rabbit diets with cassava roots is their very low protein content, a problem that is
usually addressed by increasing the proportion of soybean meal in the diet (Oke, 1978). However, cassava protein contains
low levels of sulphur-containing amino acids, particularly methionine, which is required to eliminate the HCN released by
bacterial activity in the digestive tract. Supplementary protein must supply sufficient methionine to achieve this. For instance,
supplementing a diet containing 20% cassava meal and cassava leaf meal, also a low-methionine ingredient, for growing
rabbits, resulted in a growth rate 17% lower than that obtained with the control diet (Abd-El-Baki et al., 1993). Thus, the use of
cassava roots in rabbit feeding requires at least one source of sulphur-containing amino acids (more than 3.8% of the protein)
such as maize bran, or pure DL-methionine. The total sulphur-containing amino acid content of the complete diet should never
be lower than 3.7-3.8% of the dietary protein.
The addition of palm oil (5%) seems to be an alternative way to reduce the negative influence of the cyanogenic glucosides
(Omole et al., 1983). Supplemental oil delays the bacterial decomposition and therefore decreases HCN absorption (Tewe,
1992).
Cassava roots, even when sliced and dried, have a mild goitrogenic effect, as evidenced by the low levels of serum thyroxin
and cholesterol and by enlarged thyroid glands (Ratnakumar et al., 1992). However, rabbits fed a 25% cassava root diet had
an increased growth rate compared to that of the control group, which indicates that the goitrogenic effect could be negligible in
growing rabbits (Ratnakumar et al., 1992).

Fish
Cassava roots have been tested in many fish species as an energy source.

Tilapia
Digestibility and energy values of cassava chips reported in the literature for cassava are highly variable. Authors agree on the
apparent protein digestibility (88-90%) but give different DM digestibility values (70% vs. 78%) and digestible energy values
(6.7 vs. 13.2 MJ/kg DM) (Campeche et al., 2011; Pezzato et al., 2004). However, cassava flour, unsuitable for human
consumption, was found to be highly digestible (91% for DM and 97% for protein) with a much higher digestible energy value
than cassava chips (15.4 MJ/kg DM) (Boscolo et al., 2002a).
Cassava root meal was found to be suitable for replacing 50% of white or yellow maize grain in the diets of young Nile tilapias
(El-Baki et al., 1999). Another experiment concluded that discarded cassava flour could be used in the feeding of Nile tilapia
fingerlings up to an inclusion level of 24%, wholly replacing maize grain without a decrease in performance (Boscolo et al.,
2002b). It was possible to feed tilapias with mixtures of 76-80% fresh or sun-dried cassava leaves, 12-16% rice bran and 5%
cassava roots (Chhay Ty et al., 2010).
Cassava meal was found to be less palatable to tilapias than sunflower meal, maize grain, maize gluten meal and animal byproducts, but more palatable than wheat, soybean meal and cottonseed meal (Pereira-da-Silva et al., 2000).

African catfish
In Clarias gariepinus fingerlings, replacement of 33 to 100% of maize grain by cassava flour resulted in a reduced performance
(Akegbejo-Samsons, 1999). However, an economic analysis showed that cassava root meal could replace maize in the diet of
hybrid African catfish Clarias gariepinus x Heterobranchus longifilis profitably up to 100% inclusion, with the optimal economic
performance at 66% level of inclusion. HCN content increased with the level of cassava in the diet but was always within the
tolerable range for the normal metabolism of the fish (Abu et al., 2010a; Abu et al., 2010b).

Carp
In grass carp (Ctenopharyngodon idella) fingerlings, cassava meal could replace up to 100% maize grain (30% of the diet) with
no detrimental effect on the final weight, final length, feed conversion ratio, condition index and survival rate (Lacerda et al.,
2005).
In common carp (Cyprinus carpio L.) a diet containing 47% cassava root meal has a slightly lower energy digestibility (87 vs.
90%) than diets containing maize or wheat starch. Growth and feed conversion efficiency were not influenced by starch
source. The DM, fat and energy content in carp given cassava meal was significantly lower than that of carp given maize or
wheat starch (Schwarz et al., 1993).

Characids
In South American characids, black pacu (tambaqui), Colossoma macropomum and red pacu (Piaractus brachypomus),
cassava root, plantain fruit and peach-palm fruit (Bactris gasipaes) gave a better growth performance than wheat bran and
wheat middlings in diets containing 30% of the test ingredient (Lochmann et al., 2009). Sun-dried, ground cassava chips could
be fed to Colossoma macropomum at 5% of body weight per day, together with commercial chicken feed given at 1% of body
weight (Souza et al., 1998).

Crustaceans
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Prawns
Cassava meal can be totally substituted for wheat flour in extruded white shrimp (Litopenaeus vannamei) diets without any
adverse effects on performance. It also improved the immunity development of the animals (Songluk et al., 2010).
Feeding giant tiger prawns (Penaeus monodon) with the cooked meat of golden snails and cooked cassava chips (60:40 on
fresh weight) yielded the highest net income, compared with maize alone, and helped address the problem of snail infestation
in rice fields (Bombeo-Tuburan et al., 1995).
Cassava meal could replace 100% of maize grain (51% of the total diet) in the diet of Malaysian prawns (Macrobrachium
rosenbergii) without detrimental effects (Correira et al., 1996; Gomes et al., 1996). Dry matter, protein and energy digestibilities
in that species are about 47-54%, 74-77% and 44-45% respectively, with heated cassava being slightly more digestible than
dried cassava (Gomes et al., 1997).

Crabs
In the mud crab species Scylla paramamosain, cassava meal included at 30 or 45% in the diet reduced digestibility of DM,
protein and energy compared to maize flour, rice bran and soybean meal and was therefore a less valuable ingredient (Phuong
Ha Truong et al., 2009).

Other species
African giant land snail (Archachatina marginata)
A mixture of cassava flour and groundnut cake was used successfully to feed African giant land snails (Amubode et al., 1995).
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Tables of chemical composition and nutritional value
Cassava tubers, dehydrated

Cassava tubers, fresh

Cassava tubers, peeled, fresh

Avg: average or predicted value; SD: standard deviation; Min: minimum value; Max: maximum value; Nb: number of values
(samples) used

Cassava tubers, dehydrated

Plant products/by-products
Cereal grains and by-products
Legume seeds and by-products
Oil plants and by-products
Fruits and by-products
Roots, tubers and by-products
Sugar processing by-products
Plant oils and fats
Other plant by-products

Feeds of animal origin
Animal by-products
Dairy products/by-products
Animal fats and oils
Insects

Other feeds
Minerals
Other products

Main analysis

Unit

Avg

SD

Min

Max

Nb

Dry matter

% as fed

87.6

1.2

84.3

92.8

3354

Crude protein

% DM

2.9

0.6

1.4

4.5

1040

Crude fibre

% DM

3.9

1.2

1.7

8.2

3083

NDF

% DM

8.0

2.4

4.1

12.0

63 *

ADF

% DM

5.4

1.7

2.6

8.4

60 *

Lignin

% DM

1.7

1.0

0.1

3.8

Ether extract

% DM

0.7

0.3

0.2

1.4

221

Ash

% DM

3.9

1.9

1.4

8.6

2081

Starch (polarimetry)

% DM

80.4

4.1

69.1

88.6

3118

Total sugars

% DM

2.4

1.0

0.9

4.6

112

Gross energy

MJ/kg DM

16.8

0.2

16.2

17.2

50 *

51 *

Latin names
Plant and animal families
Plant and animal species

Resources
Broadening horizons
Literature search
Image search
Glossary
External resources
Literature databases
Feeds and plants databases
Organisations & networks
Books
Journals

Minerals

Unit

Avg

SD

Min

Max

Nb

Calcium

g/kg DM

1.7

0.7

0.6

3.3

125

Phosphorus

g/kg DM

1.1

0.3

0.6

1.8

125

Potassium

g/kg DM

9.9

2.8

5.8

17.5

64

Sodium

g/kg DM

0.3

0.2

0.1

0.8

18

Magnesium

g/kg DM

0.9

0.2

0.5

1.4

55

Manganese

mg/kg DM

23

11

7

43

7

Zinc

mg/kg DM

33

38

7

116

7

Copper

mg/kg DM

5

2

2

7

7

Iron

mg/kg DM

24

29

6

57

3
Nb

Amino acids

Unit

Avg

SD

Min

Max

Alanine

% protein

5.3

1.1

3.8

6.8

7

Arginine

% protein

5.0

1.9

2.8

7.6

6

Aspartic acid

% protein

6.6

0.9

5.7

7.9

7

Cystine

% protein

1.6

0.6

0.4

2.7

8

Glutamic acid

% protein

12.5

3.7

6.5

17.5

7

Glycine

% protein

3.4

0.4

3.0

4.0

6

Histidine

% protein

3.6

2.0

1.3

6.6

6

Isoleucine

% protein

2.7

0.7

1.3

3.3

7

Leucine

% protein

5.1

0.8

4.2

6.1

6

Lysine

% protein

3.9

0.5

3.2

4.8

17
10

Methionine

% protein

1.6

0.3

0.9

1.9

Phenylalanine

% protein

2.9

0.9

1.3

3.9

7

Proline

% protein

3.3

0.5

2.8

3.8

3

Serine

% protein

3.2

0.8

1.7

4.2

7

Threonine

% protein

2.9

0.8

1.3

3.8

8

Tryptophan

% protein

0.8

0.5

1.0

2

Tyrosine

% protein

1.7

0.9

0.4

2.7

4

Valine

% protein

4.5

1.8

1.7

7.7

7
Nb

Ruminant nutritive values

Unit

Avg

SD

Min

Max

OM digestibility, Ruminant

%

88.8

2.8

87.9

95.1
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Energy digestibility, ruminants

%

84.5

DE ruminants

MJ/kg DM

14.2

3.3

84.4

92.8

5*

ME ruminants

MJ/kg DM

12.2

0.7

11.5

12.9

5*

Nitrogen digestibility, ruminants

%

35.3

a (N)

%

65.0

1

b (N)

%

34.4

1

c (N)

h-1

0.260

1

Nitrogen degradability (effective, k=4%)

%

95

Nitrogen degradability (effective, k=6%)

%

93

*
*

*
64

93

2*

Pig nutritive values

Unit

Avg

SD

Min

Max

Nb

Energy digestibility, growing pig

%

90.8

4.1

84.6

99.4

18 *

DE growing pig

MJ/kg DM

15.3

0.5

14.3

15.8

15 *

MEn growing pig

MJ/kg DM

15.0

0.7

14.2

15.7

8*

NE growing pig

MJ/kg DM

12.2

Nitrogen digestibility, growing pig

%

52.3

21.8

16.7

83.8

13
Nb

*

Poultry nutritive values

Unit

Avg

SD

Min

Max

AMEn cockerel

MJ/kg DM

15.1

0.4

13.8

15.1

4*

AMEn broiler

MJ/kg DM

15.1

1.3

13.4

15.8

3*

The asterisk * indicates that the average value was obtained by an equation.

References
AFZ, 2011; Agunbiade et al., 2004; Anderson et al., 1991; Arieli, 1992; Bach Knudsen, 1997; Bui Huy Nhu Phuc, 2003; Carré
et al., 1986; Carvalho Junior et al., 2009; Chanjula et al., 2003; Chhay Ty et al., 2006; Chhay Ty et al., 2007; Chhay Ty et al.,
2007; Chiv Phiny et al., 2008; Chou et al., 1973; CIRAD, 1991; Cirad, 2008; Dao Lan Nhi et al., 2001; De Boever et al., 1984;
De Boever et al., 1988; De Boever et al., 1994; DePeters et al., 1992; Du Thanh Hang et al., 2009; Fetuga et al., 1976; Gowda
et al., 2004; Guillaume, 1978; Holm, 1971; Hutagalung, 1977; Jondreville et al., 1991; Jongbloed et al., 1990; Jongbloed et al.,
1993; Kendall et al., 1982; Kuan et al., 1982; Le Duc Ngoan et al., 2001; Ledin et al., 2002; Lekule et al., 1990; Maliboungou et
al., 1998; Morgan et al., 1980; Muindi et al., 1981; Nguyen Van Hao et al., 2001; Nguyen Van Thu et al., 2009; Noblet et al.,
1989; Perez et al., 1981; Perez et al., 1984; Pham Ho Hai et al., 2009; Pozy et al., 1996; Premaratne et al., 1998; Rajaguru et
al., 1985; Ranaweera et al., 1981; Ravindran et al., 1994; Sahle et al., 1992; Sonaiya et al., 1983; Stevenson et al., 1983;
Stevenson, 1984; Szylit et al., 1977; Thim Sokha et al., 2008; URZ, 2009; Van Cauwenberghe et al., 1996; Vanthong
Phengvichith et al., 2007; Vervaeke et al., 1989; Wainman et al., 1984
Last updated on 24/10/2012 00:45:26

Cassava tubers, fresh

Main analysis

Unit

Avg

SD

Min

Max

Nb

Dry matter

% as fed

37.6

5.7

31.9

46.2

11

Crude protein

% DM

2.6

0.9

1.4

4.6

12

Crude fibre

% DM

3.7

1.0

2.0

5.7

11

NDF

% DM

7.8

*

ADF

% DM

5.3

*

Lignin

% DM

1.6

Ether extract

% DM

0.8

0.3

0.4

1.5

12

Ash

% DM

2.8

0.8

2.1

4.8

12

Starch (polarimetry)

% DM

80.8

*

Gross energy

MJ/kg DM

17.1

*

Minerals

Unit

Avg

SD

Min

Max

Nb

Calcium

g/kg DM

1.6

0.3

1.0

2.0

8

Phosphorus

g/kg DM

1.2

0.5

0.2

1.9

8

Potassium

g/kg DM

7.7

2.4

5.2

11.7

7

Magnesium

g/kg DM

1.1

0.2

0.8

1.5

7

Amino acids

Unit

Avg

SD

Min

Max

Nb

Arginine

% protein

7.7

1

Histidine

% protein

1.5

1

Isoleucine

% protein

5.3

1

Leucine

% protein

5.6

1

Lysine

% protein

6.2

1

Methionine

% protein

0.6

1

Phenylalanine

% protein

3.5

1

Threonine

% protein

3.8

1

Tryptophan

% protein

0.5

1
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Valine

% protein

4.5

1

Ruminant nutritive values

Unit

Avg

OM digestibility, Ruminant

%

89.1

*

Energy digestibility, ruminants

%

85.0

*

DE ruminants

MJ/kg DM

14.5

*

ME ruminants

MJ/kg DM

12.4

*

Nitrogen digestibility, ruminants

%

31.4

*

Pig nutritive values

Unit

Avg

Energy digestibility, growing pig

%

92.1

*

DE growing pig

MJ/kg DM

15.7

*

MEn growing pig

MJ/kg DM

15.4

*

NE growing pig

MJ/kg DM

12.6

*

Poultry nutritive values

Unit

Avg

AMEn cockerel

MJ/kg DM

15.2

*

AMEn broiler

MJ/kg DM

15.2

*

SD

SD

SD

Min

Min

Min

Max

Max

Max

Nb

Nb

Nb

The asterisk * indicates that the average value was obtained by an equation.

References
CIRAD, 1991; Dongmeza et al., 2009; French, 1937; Maner et al., 1967; Oyenuga, 1968; Ramachandran et al., 1956
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Cassava tubers, peeled, fresh

Main analysis

Unit

Avg

Min

Max

Nb

Dry matter

% as fed

28.5

SD

28.5

28.5

2

Crude protein

% DM

2.2

1.7

2.6

2

Crude fibre

% DM

1.0

0.4

1.6

2

NDF

% DM

3.7

*

ADF

% DM

1.6

*

Lignin

% DM

0.0

Ether extract

% DM

0.6

0.5

0.7

2

*

3.8

2.4

5.2

2

Ash

% DM

Gross energy

MJ/kg DM

16.7

Minerals

Unit

Avg

Calcium

g/kg DM

1.0

1

Phosphorus

g/kg DM

0.4

1

Ruminant nutritive values

Unit

Avg

OM digestibility, Ruminant

%

93.7

*

Energy digestibility, ruminants

%

89.2

*

*
SD

SD

Min

Min

Max

Max

Nb

Nb

DE ruminants

MJ/kg DM

14.9

*

ME ruminants

MJ/kg DM

12.8

*

Nitrogen digestibility, ruminants

%

33.8

*

Pig nutritive values

Unit

Avg

Energy digestibility, growing pig

%

95.6

*

DE growing pig

MJ/kg DM

16.0

*

SD

Min

Max

Nb

MEn growing pig

MJ/kg DM

15.7

*

NE growing pig

MJ/kg DM

12.8

*

Nitrogen digestibility, growing pig

%

78.2

*

The asterisk * indicates that the average value was obtained by an equation.

References
Oyenuga, 1968
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Tapioca (/ËŒtÃ¦piËˆoÊŠkÉ™/; Portuguese: [tapiËˆÉ”kÉ]) is a starch extracted from the storage roots of the cassava plant (Manihot
esculenta). This species is native to the north region and central-west region of Brazil, but its use spread throughout South America. The
plant was carried by Portuguese and Spanish explorers to most of the West Indies and Africa and Asia. It is a perennial shrub adapted to
the hot conditions of tropical lowlands. Cassava copes better with poor soils than many other food plants. Cassava is a root vegetable
widely consumed in developing countries. It provides some important nutrients and resistant starch, which may have health benefits.Â
Cassava is a nutty-flavored, starchy root vegetable or tuber. Native to South America, it's a major source of calories and carbs for people
in developing countries. It is grown in tropical regions of the world because of its ability to withstand difficult growing conditions â€” in
fact, it's one of the most drought-tolerant crops (1). Cassava Roots. 166K likes. Cassava Roots es una marca rescatada de la
antigÃ¼edad oriental decidida a fusionarse con corrientes vanguardistas.Â Â¡Kokoroto Sensei se fue de pesca y atrapÃ³ dos sorpresas
para consentir a mamÃ¡ todo este mes! ðŸŒ¼.

