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Abstract: Cassava (Manihot esculenta Crantz) is a perennial woody shrub with an edible root, which grows in tropical and
subtropical areas of the world. Itis believed to have been originated in north-eastern and central Brazil and introduced into Africa
in the Congo basin by the Portuguese around 1558.Then, it introduced to drought prone areas of southern part of Ethiopia primarily
to fill food gap. Cassava is the fourth most important crop for farmers in tropics after rice, wheat and sugar, consumed by up to a
billion people globally. It accounts for about 30% of all staple foods produced in sub-Saharan Africa. However, cassava production in
Ethiopia is limited to some areas of southern regions. In these areas, farmers usually grow cassava in small irregular scattered plots
either sole or intercropped mainly with taro, “enset”, maize, haricot beans or sweet potato. This indicates the crop is negligible in
Ethiopia and has not been the focus of agriculture policy and extension service despite its ability to provide yield in marginalized land
and serving as a buffer against drought shocks. Beside, cassava is becoming increasingly important food crop in declining soil fertility
and worsening drought situations. Therefore, this review is intended to show existing field management practices and extension service

gap that need to be filled in order to promote the potential of this crop for food security.
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1. General Description about Cassava
1.1. Origin, Distribution and Botanical Description

The origin of cassava is South America and introduced to
the African continent by Portuguese traders, first into West
Africa via the Gulf of Benin and the Congo River during the
second half of the 16th century; then after distributed into
East Africa towards the end of the 18th century
(Christopher, 2008). But specifically it introduced to
Ethiopia by the British and currently cultivating in south
west, and western part since its introduction (Amsalu, 2003).
In these areas, farmers usually grow cassava in small
irregular scattered plots either sole or inter cropped mainly
with taro, enset, maize, haricot bean and sweet potato. The
average total coverage and production of cassava per annum
in southern region was 4942 ha and 53,036.20 tones,
respectively (SNNPRS BoA, 2002).

Cassava is a dicotyledonous plant of the family
Euphorbiacea and the genus Manihot. The Manihot has
about 100 species, among which Manihot esculenta is the
only one commercially cultivated. It is widely grown in the
tropics and subtropics for its tuberous starch-filled roots
(Benesi, 2005).

Cassava is a perennial herbaceous shrub up to 4 m high.
Also the tuber is long and tapered with a firm homogenous
flash encased in detachable rind, about 1mm thick, rough
and brown on the outside. Commercial varieties can be 5 to
10 cm in diameter at the top, and round 15 ¢cm to 30 cm
long. Also woody cordon runs along the roots axis.
Meantime the flash can be white or yellowish (Burns and
Devendra, 2010). The mature cassava plant (12 months old)
contains 6% leaves, 44% stem and 50% tuber. The leaves
are fingerlike, deeply indented, palmate 3-7 lobed, attached
to a slender stem by long petioles. The flowers are small,
greenish-yellow occurring in panicles. The seeds are formed
in capsules, which explode upon ripening to distribute their
load (Aye, 2010).

1.2. Agro-ecologic Requirement

Cassava is cultivated throughout the lowland tropics,
typically between 300 N and 300 S of the equator, in areas
where the annual mean temperature range 25-30 °C
(MoARD, 2011). Also it grow poorly in cold climates and
growth ceases at temperatures below 10 °C (Alve, 2010).
The plant grows best when rainfall is 1000-1500 mm per
year, but it can also survive when rainfall is as low as 500
mm per year (El- Sharkawy, 2003). When moisture
availability is low, cassava plant ceases growth and sheds
some of its older leaves. However, it resumes growth and
produces new leaves when moisture becomes available.
Cassava grows best on light, sandy loam soil of medium
fertility with good drainage (MoARD, 2011). On clay or
poorly drained soil, growth is generally poor.

Cassava tuberous root formation is controlled by
photoperiod. Under short day conditions tuber formation
occurs readily, but at a day length of 12 hours its growth is
delayed and yield reduced (Williams and Gazhali, 1969).

The crop is a perennial crop, the storage roots can be
harvested from 6 to 24 months after planting, depending on
cultivar and the growing conditions. In the humid lowland
tropics the roots can be harvested after 6 to 7 months. In
regions with prolonged periods of drought or cold, farmers
usually harvest cassava after 18 to 24 months. Moreover, the
roots can be left in the ground without harvesting for a long
period of time, making it a very useful (EI-Sharkawy, 1993).

1.3. General Classification of Cassava

The cultivar of the Cassava crop is generally classified as
bitter and sweet cultivars. Meantime cassava varieties are
categorized based on the amount of cyanide content. For
instance cultivars can produce as little as 20 milligrams of
cyanide (CN) per kilogram of fresh roots; whereas bitter
ones may produce more than 50 times more cyanide content
(Dufour and Wilson, 2002).

Volume 8 Issue 10, October 2019

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20201741

10.21275/ART20201741

1254



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
ResearchGate Impact Factor (2018): 0.28 | SJIF (2018): 7.426

In similar way Mkumbira et al. (2003), suggested that
cassava cultivars are generally classified based on taste and
concentration of total cyanide. The sweet cultivars are those
with less than 100 ppm total cyanide fresh weight. Cultivars
based on mg CN- per kilogram edible fresh weight can be
also classified as innocuous (<50 ppm), moderately
poisonous (50 — 100 ppm) and dangerously poisonous (>100
ppm) (Bourdoux et al., 1982).

1.4. Importance of Cassava

Cassava is a major staple tuber crop in many tropical and
subtropical developing countries, especially in West Africa.
Grown in more than 90 countries, it ranks as the 4™ supplier
of energy after rice, sugar, and corn/maize (Heuberger,
2005). Cassava is a nutritionally strategic famine crop and
could support food security in areas of low rainfall. Mature
tubers are able to survive for a long time without water and
still retain nutritional value. Also tubers are a valuable
source of calories, whereas cassava leaves are a valuable
source of protein, minerals, and vitamins (Dufour and
Wilson, 2002).

Cassava tubers contain 80% to 90% carbohydrate on a dry
weight (DW) basis of which 80% is starch (Gil and
Buitrago, 2006) with small quantities of sucrose, glucose,
fructose, and maltose (Tewe and Lutaladio, 2004).
Additionally cassava leaves are rich in iron, zinc,
manganese, magnesium, and calcium; vitamins B1, B2, and
C; and carotenoids (Wobeto et al., 2006). However, cassava
tubers and leaves have a huge deficit of methionine and
cysteine, and nutrients are not well allocated in the plant.
Tubers have very low quantities of lipids, minerals, proteins,
and vitamins compared to the leaves. Hence, a cassava meal
can provide complete dietary needs in terms of calories,
protein, minerals, and vitamins only if cassava leaves are
added to tuber meal along with another source of essential
sulfur-containing amino acid-rich protein. All of these
benefits made a crop to be preferred as food and fodder, and
cash crop (Gil and Buitrago, 2002).

1.4.1. Nutritional value

The nutritional benefit of the cassava crop is not only
dependent on the root part, but the whole biomass of the
crop is composed with 6 percent leaves, 44 percent stem and
50 percent storage roots contribute for nutrition. Especially
the roots and leaves of the plant are the two nutritionally
valuable parts, which offer potential as a feed source (Tewe,
2004). Meantime the peels of cassava can represent 5 to
15% of the root (Aro, 2008). Therefore, at the time of
discussing about the nutritional benefit, it must be focus on
each components of the crop.

1.4.1. 1. Cassava root

The cassava plant has 5 to 20 starchy elongated tubers and
may be 20-80 cm long and 5-10 cm in diameter (Kuiper et
al., 2007). The root is rich source of carbohydrate. Its
composition shows 60-65% moisture, 20-31% carbohydrate,
0.2-0.6% ether extracts, 1-2% crude protein and a
comparatively low content of vitamins and minerals.
However, the roots are rich in calcium and vitamin C and
contain a nutritionally significant quantity of thiamine,

riboflavin, nicotinic acid, sucrose, maltose, glucose and
fructose in limited levels (Tewe, 2004).

1.4.1. 2. Cassava leaf

The foliage of the cassava has significant contribution as
fodder in our country. Cassava leaves can be harvested
within 4 to 5 months of planting without adversely affecting
root production and yielding up to 10 tons of dry foliage per
hectare (Khajarern and Khajarern, 1992).

The nutritional value of the cassava leaf showed different
results. For instance, Nnaji et al. (2010) conducted research
to screen leaf meals and found that cassava leaf meal had the
highest crude protein content (26.3%). Similarly, Seng and
Rodriguez (2001) reported, crude protein (CP) content of
cassava leaves is in the range of 21-24 % of dry matter in
the foliage.

Generally the leaves contained crude protein 348.0 g/kg
DM, crude fiber 121.0 g/kg DM, ash 69.0 g’kg DM and
gross energy 47.0 MJ/kg (Fasuyi, 2005). Also cassava leaves
are good sources of minerals and vitamins like calcium,
magnesium, iron, manganese, zinc, ascorbic acid, vitamin A,
and riboflavin. But considerable losses of vitamins,
particularly of ascorbic acid, occur during processing (Borin,
2005).

1.4.1.3. Cassava peel and fiber

The processing of cassava tubers yields like, peels and fiber
are valuable livestock feeds (Aro, 2008). According to the
previous researcher, cassava peel was obtained after the
tuber have been water-cleansed and peeled off mechanically.
The solid fibrous residue (up to 17% of the tuber) that
remained after the flour or starch content has been extracted;
it contains high amounts of cyanogenic glycosides and has
higher protein content than other tuber parts (Tewe, 2004).

Generally cassava is mainly cultivated in the tropics for its
starchy tuberous root. The root is rich in energy and low in
fiber, protein, ash and ether extract. The fresh edible fleshy
portion of the tuber contains 60-65% water, 30-35%
carbohydrate, 1-2% protein, 0-0.2% fat, 1-2% fiber and 1-
1.5% minerals (Nassar and Ortiz, 2007). According to
Garcia and Dale (1999), the tuber of cassava is a rich source
of energy with high starch content of about 60-70%.

The tuber had a higher content of metabolizable energy
(2990 kcal/kg) and low level of protein of 2.2-2.5% (Garcia
and Dale, 1999). Meantime the tuber is composed of fiber
3.0-3.7%, ash 3.1-4.1%, lysine 0.08-0.09%, methionine
0.03%, methionine + cystine 0.04-0.06%, calcium 0.20%,
phosphorous 0.09- 0.15%, sodium 0.01-0.03%, potassium
0.40-0.73% (Garcia and Dale, 1999). Nweke et al., (2002)
also reported 36 mg/100 g and 0.7 mg/100 g of vitamin C
and iron content of cassava root, respectively. But cassava is
deficient in carotene and other coloring carotenoids (Cock,
1985; Nweke et al., 2002).

1.4.2. Income generation

Cassava is widely cultivated in many parts of the world to
filling the food needs in moisture stress area. Especially it’s
rich in carbohydrate but low in protein storage. Hence,
tubers serve as important energy source and are a staple
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foodstuff for more than 500 million people throughout
tropical Africa, Latin America and parts of Asia (Yeoh et
al., 1998).

The importance of cassava for food security and income
generation in resource poor areas is remarkable. For
instance, cassava played significant role to poverty reduction
in China (Huang et al., 2006). Also cassava is in Thailand’s
second most important food crop and third largest
agricultural export crop (FAOSTAT, 2009). Uniquely in
Thailand; cassava is grown as an industrial rather than a
staple crop. The Thai cassava industry is very export
oriented, with up to two-third of total production exported in
2008 (TTSA, 2009). It consists of two value chains: the
dried cassava and the starch value chain from the sale they
can generate a large household income (Tijaja, 2010).

Hence, stating of cassava production cue for poverty
reduction, through increasing agricultural production,
increasing income, and reducing of food price. This helps
very poor households meet the basic needs associated with
improvements in household overall economic welfare,
protection against risks of crop loss due to erratic, unreliable
or insufficient rainwater supplies, promotion of greater use
of yield enhancing farm inputs and creation of additional
employment, which together, enable people to move out of
the poverty cycle (Lipton et al., 2004).

In Africa over two-third of the total production of cassava is
consumed in various forms by human beings. Though, the
majority of cassava produced (88%) is used for human food
and some is exported to Europe. (Westhy, 2002); Cassava
provides about 45% of all calories consumed in Africa
(Nweke et al., 2006) and about 70% of the daily calories
intake of over 50 million Nigerians. Cassava has advantage
over other crops when compared; it generates income for the
largest numbering households (FAO, 2002).

According to Nweke et al. (2002) cassava plays significant
role in African development through serving as famine
reserve crop, staple food, cash crop and raw material for
feed and chemical industries. Cassava is also one of the
richest fermentable substances for the production of crude
protein. These benefits enable the crop to fetch maximum
economic income (Westby, 2002).

Generally cassava serves as cash crop, because alcohol/
ethanol, starch and other starches ingredients such as
molasses processed by the crop. Similarly cassava starch has
thickening and binding qualities. It is used as binder and
thickener in convenience foods including bouillon cubes and
baby foods. In the textile industry, cassava starch is
considered preferable to corn starch as the latter gives a dull
finish and may change the color (Grace, 1977).

2. Cassava Production in Ethiopia
2.1. Production Status

The importance of cassava is both for food of human and
fodder of livestock. This is true in the most developing
countries like Ethiopia. However, Tewe (2004) indicated
that cassava usage as feed in Ethiopia is not significant.

Cassava was introduced in Ethiopia around 1960’s and
currently the plant is being distributed throughout the
country as a tool to tackle food insecurity (Aweke et al.,
2012).

But the area distribution is not as such appreciable. It
produced for longer period of time in southern part of the
country to filling the critical periods of household food
insecurity. Nowadays, it is also being promoted in food
insecure northern areas of Ethiopia (Aweke et al., 2012).
However, processing methods, storage experience and
modes of consumption in Ethiopia are not yet customized
unlike other African countries (FAO, 2012).

Even cassava potential production areas farmers usually
grow cassava in small irregular scattered plots. The
production system is either sole or inter cropped mainly with
taro, enset, maize, haricot bean and sweet potato (SNNPRS
BoA, 2002). Among potential production areas in southern
Ethiopia, the contribution of Wolaita zone is noticeable. The
crop was first introduced and dominantly grown in Wolaita
which is known as “Mita Boyiya” Yenchet Boye meaning
tree yam (Eyasu, 2010). In 2010, annual cassava production
yield and productivity estimates of Wolaita Zone was 22,
216.7 tone and 21.7 tone/ha, respectively. However, the
figure of maize in the same season in the Zone was 867.45
tone and 7 tone/ha, respectively (Bizuneh et al., 2011). This
figure indicates that the production and productivity of
cassava was by far higher than maize. This means cassava
has a great potential in Wolaita Zone both as source of food
and feed as compared to maize. These indicates, if the crop
is adopted the remaining part of the country, our food need
will be very soon.

2.2. Production Constraints

The numerous factors are challenge in crop production, and
the constraints are categorized under natural and socio-
economic factors. The natural factor which is challenge for
crop production classified as physical/environmental and
biological factors. The improved production in cassava
mainly achieved through proper agronomic practices and
most production constraints are related with poor
management practice. Hence, the determinants of cassava
productions are included in land and water related
management factors like, water availability and quality,
fertility status and timing of water application (Tsedeke et
al., 2002). Beside this, the following cumulative factors
effects are big challenge for productivity:-

Climatic factors:- The major climatic factors which are
constraint for cassava production is related with rainfall,
temperature, sunshine or light, frost, drought and other
related.

The effects of climate change on cassava production
determine the quality, quantity and productivity of cassava
which, leads to food security for a given household (Ayoade,
2012). Therefore, it must be done on adaptable variety
selection and varietal development to mitigate problems:
like agro-ecological factors, rain fall, temperature, humidity
and wind, which are related with climate changes
(Ntawuruhunga and Dixon, 2010).
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Agronomic factors: - The cassava production determinant
agronomic factors directly linked with quality, quantity and
timing of input application. Also the cutting sizes, quality
and planting position are fundamental importance for
obtaining greater yields (Toro et al., 1984). The quality of
cassava stalks depends on stem age, thickness, number of
nodes per stalk and size. Controlling of these factors is
essential for sprouting of vigorous plants and maximizing
tuber vyield (Lazo-Casteleanos, 1985).  Generally land
preparation, time of planting and weeding practice is
categorized under main constraints for cassava production
(Garcia and Rodriguez, 1983).

Pests and Diseases: - The two current viral pests and
diseases, which are spread by a whitefly vector (Bemisia
tabaci) and the movement of planting materials, now pose a
severe threat to cassava culture in many areas in the cassava
producing regions. According to researchers at the National
Agricultural Research Organisation (NARO), Uganda, there
has been a significant increase in the density of whitefly
populations in recent years. Due to the radical increment in
the number of population, it has become a crop pest causing
damage to cassava leaves as well as being a disease vector.
These have the same effect on different cassava producing
countries (FAO, 2010).

Socio-economic factors: - These factors interconnected with
farmers’ health, education, experience in farming, family
size, occupancy terms, gender issues, availability of credit
and marital status. Also the farm management factors (i.e.
adoption of modern production technologies, farm planning
and management practices, etc.) are also production
constraints (Naiken, 2002).

3. Major Agronomic Practices for Cassava
Production

Cassava is the most important vegetative propagated food
crop and the second most important food staple in terms of
calories per capita for more than 500 million people in
Africa (Nweke et al., 2002). It provides 50% of the calorie
requirement of over 200 million people in sub-Saharan
Africa (Osiru et al., 1996). The main nutritional component
of cassava is carbohydrate, which is derived from starch
accumulated in the tuberous storage roots. This is processed
into various food forms. The tender shoots and leaves are
eaten as vegetables in many parts of Africa and it provides
protein with a high content of lysine, minerals and vitamins
(7 g protein per 100 g edible portion) (Benesi, 2005). The
seed is processed for oil and seed cake, used for formulating
feed for livestock. The seed is also processed into a
medicinal product to cure skin diseases (Popoola and
Yangomodou 2006).

Sayre etal., (2011) reported that an adult’s daily
recommended allowance for energy can be provided by
cassava by about 80%, while providing an average of 10-
20% for vitamin A, iron and zinc. An exceedingly increasing
current price of tef in Ethiopia could be a good opportunity
to utilize cassava flour as a supplement to tef.

In the present situation of our country where by the price of
cereals increased from five to six folds higher than their last

year’s price. Cassava producing farmers at Gofa and Woliata
areas of the southern region consider cassava as an
important source of cash for household. So that it can be
sold at a reasonable price and its dried chips are suitably
mixed with tef, wheat and sorghum to prepare injera (Yared,
2012). Even though the cassava has maximum productivity
and nutritional values, the production in Ethiopia is limited
in few specific areas. Even cassava potential production
areas farmers usually grow cassava in small irregular
scattered plots (SNNPRS BoA, 2002). Therefore working on
to adopting other regions of Ethiopia and to maximizing the
productivity through improved agronomic practices is not
assignment for tomorrow.

3.1. Land Preparation

The most important and the first thing to have better yield in
any crop is land preparation. The land preparation involves
plowing, harrowing, and leveling the ground to make it
suitable for crop establishment. When the first rains have
softened the ground, farmers loosen the soil in individual
planting holes with a hoe or sharp spade, and plant cassava
cuttings. For continuously grown cassava, as soon as one
cassava crop has been taken out, the land can be tilled and
preparations can be started for the next cropping season
(Osiru et al., 1996).

Since soil physical and chemical conditions influence the
growth of cassava plants and their root yields, proper tillage
is required for sustainable cassava production. Therefore,
appropriate land preparation is one of the most important
agronomic practices for successful cultivation. Various
different methods of land preparation had a highly
significant effect on the fresh root yield of cassava but not
on the root starch content (Jongruyasuk et al., 2007).
However, timely land preparation is also needed and the best
time of tillage is required to achieve its maximum benefits.
Soil should be cultivated when moist, but not too wet or too
dry. Cultivation of very dry or very wet soil can break up the
soil structure, leading to poor drainage and aeration, surface
crusting, and greater susceptibility to erosion. The land
should be adequately prepared prior to planting of the
cassava stakes (Dufour and Wilson, 2002).

Good land preparation involves the removal or incorporation
of crop residues and any weeds or other vegetation that may
compete with the cassava crop, either manually or through
mechanical tillage. Tillage aims to turn over and loosen the
topsoil and the compacted soil below, in order to achieve a
good tilth for forming the mounds or ridges, and provides a
uniform medium where storage root growth is not obstructed
(Nweke et al., 2002).

After initial land preparation, soil samples can be collected
for analysis, especially in the case of commercial large-scale
cassava plantations. The soil analysis will determine the
need for any soil amendments that must be incorporated
before planting. The following land preparation should aim
to incorporate any soil amendments, manure or chemical
fertilizers that need to be applied before planting; and,
depending on the location, may also incorporate residues
remaining from the previous crop, which contribute to the
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buildup of soil organic matter and provides nutrients for the
following crop (El-Sharkawy, 2003).

Generally the good land preparation can be achieved by
thorough plowing and harrowing done a number of times,
depending on soil conditions. It should incorporate all crop
residues and weeds and create a soil structure that allows the
cassava stakes to emerge rapidly and uniformly, and provide
the young plants ready access to the vital resources of
nutrients, water and oxygen. Also zero tillage followed by
direct planting in small holes reduced yields and slightly
increased erosion (Osiru et al., 1996).

3.2. Time of Planting and Harvest

The best time of planting would be after the on-set of rains
(pre-monsoon) under rainfed conditions, but the crop can be
planted year-round under irrigated conditions. Many
researchers found that cassava yields are seriously reduced if
either low rainfall or low temperatures are limiting growth
during the period of 3-5 months after planting. Meantime the
best time to plant cassava not only depends on the climatic
conditions at time of planting but also on climatic as well as
marketing conditions at time of the expected harvest
(Howeler, 2001).

3.2.1. Time of planting for tropical regions

In tropical regions with distinct dry and wet seasons and a
mono-modal rainfall distribution, the best time to plant is
early in the wet season. Because enough soil moisture allows
for adequate germination of planted stakes. For instance in
Thailand similar with Ethiopia, the right time of planting in
May, at the starting of the first rainy season (Aye, 2010). In
those areas with a bimodal rainfall distribution, such as in
Kerala, India, planting at the start of the second rainy
season, i.e. in August or September, will also result in high
yields (George et al., 2001).

3.2.2. Time of planting for subtropical regions

Cassava is also grown in subtropical regions which, are
characterized by cold and dry winters (with occasional frost
at higher latitudes) and hot and wet summers with relatively
long daylight. Because cassava yields is little affected by
date of planting when cassava is harvested at12 months. But
the yields markedly declined when planted in late summer
(Aug-Nov) and harvested after 8 months in April to July.
Whereas, harvested at 8 month after planting, both root
yields and starch content will be minimized (Howeler,
2001). Therefore, equal focus must be given for the time
harvesting when planting to planting of cassava.

Generally highest yields are obtained when cassava is
planted as early as possible in the wet season, while starch
contents are highest when plants are harvested in the middle
of the dry season. At planting time there should be enough
soil moisture to get at least 80-90% germination, while soils
should not be so wet as to prevent adequate aeration and root
formation (Popoola and Yangomodou 2006). Hence, cassava
should be planted as early as possible because early planted
stakes sprout and establish well, and receive sufficient
moisture during the growth period. In areas where very low
temperatures are possible, the cuttings are planted as soon as

danger of frost has past. Therefore, delayed planting may
lead to reduced yield of cassava (Benesi, 2005).

3.2.3. Planting Methods

The method of planting varies place to place. Based on
rainfall distribution pattern and soil type cassava producing
farmers are use horizontal, inclined (slanted at 45° to 60°)
and vertical (at 90°) planting positions (Toro et al., 1984).

Horizontal planting method: The entire stake is placed
horizontally and buried at a depth of 5 to 20 cm (usually
about 10 cm) in the ground. This method produces
shallower roots than slanted and vertical planting.

Inclined planting method: The stake is placed 2/3 of its
length in the ground and at an angle ranging from about 45°
to 60°.

Vertical planting method: The stake is pushed vertically
and about 1/2 of its length into the ground. This enable to
stake sprouts quicker than with the other two methods, but it
produces deeper roots than the horizontal or inclined
planting methods. Whereas, soil is loose and friable, stakes
can be planted vertically or slanted method by pushing the
lower part of the stake about 5-10 cm into the soil. Stakes
can also be planted horizontally at 5-7 cm depth by digging
individual holes, or by making a long furrow, laying the
stakes down and covering with soil. Planting vertically or
slanted generally produces higher vyields than planting
horizontally, especially during periods of drought.
Meantime, vertical planting method is suitable in sandy soils
and under erratic rainfall (Howeler, 2001). Whereas, in
sandy clay loam soils in planting vertically or inclined
produced significantly higher root yields than planting
horizontally. This could be true when stakes is planted in
the early dry season (November), when horizontal planting
resulted in a significantly lower rate of germination
(Tongglum et al., 2001).With wvertical planting callus
formation around the cut surface developed more uniformly,
which resulted in the uniform distribution of roots around
the base of the cassava plant (Ravindran, 2006).

Generally the orientation of the cuttings influences several
growth characteristics of the plant. Moreover, cuttings from
different sections of the stem have a varying influence on
subsequent growth and yield of cassava (Garcia and
Rodriguez, 1983). Planting material should be prepared for
any planting method from long, moderately thick stalk
which, taken from the basal part of the plant suggestible for
higher root yield (Lazo-Casteleanos, 1985). Planting stakes
horizontally is common in heavy clay soils or with zero- or
minimume-tillage methods of land preparation. When the soil
is well prepared and friable, planting vertically or slanted is
faster than planting horizontally, but care should be taken
that the eyes or buds on the stakes face upward; with
horizontal planting this is of no concern (Sopheap et al.,
2010).

3.4. Plant Spacing
The plant spacing depends mainly on variety, climatic

conditions, soil fertility and cultural practices. However,
there is no universal recommendation for the plant spacing
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of cassava. Branching and vigorous cassava varieties will
need wider spacing compared to less branching and less
vigorous varieties. Also cassava grown on very fertile soils
will need wider spacing compared to cassava grown on
infertile soils (Howeler, 2001).

Generally in case of Ethiopia the cuttings should be planted
on ridge at a spacing of 1mx1m and no fertilization is
required (EARO, 2004).

3.5. Weed Control

Weeds can significantly affect crop yields by shading and
smothering the crop as well as by competing for plant
nutrients and water. The competitiveness of weeds varies
both between species and at different times of the year.
Some crops are also more affected by weed competition than
others; whereas the yield of cassava can markedly reduce by
weed competition. It has been reported that yields may be
reduced 25-50% if weeds are not controlled, particularly at
the early growth stage (Tirawatsakul, 1983).

However, the negative effect of weeds on cassava yields
depends on the weed population in any particular location,
on the cassava variety and plant population used, and on the
type of weed control. For instance, traditionally one to two
hand weeding is used (Benesi, 2005).

Higher crop densities will compensate for the effects of
weed competition when the weed control system is not
sufficiently intensive. By keeping the crop totally weed-free,
especially during the early growth stages, fewer plants per
hectare were needed to achieve maximum production. If
weeds are not controlled at all, yields will be extremely low;
nevertheless, yields increased as plant density increased
(Tongglum et al., 1992).

3.6. Harvesting Methods

Traditionally, cassava is harvested by cutting off the top
growth about 20 cm from the ground and then pulling on the
remaining stump of the stem until the roots come out of the
ground. In heavy or very dry soils this may require some
digging around the roots with a spade, shovel, or hoe. Most
of Ethiopian farmers used <<Zapi>> which is a metal tool
attached to a wooden stick used easily pull the roots out of
the ground (Aweke etal., 2012).

4. Processing Techniques and Reduction of
Cyanide Levels in Cassava

Cassava plays a significant role as a food security crop in
water stress areas of the world; because, it has a number of
physiological adaptations that allow it to tolerate extended
periods of water stress (Alves, 2002). This made cassava
tuber more preferable for human food and animal feed in
large number of different products. There are various
processing methods used to produce different food products,
depending on locally available processing resources, local
customs and preferences (Hillocks, 2002). Cassava tubers
are traditionally processed by a wide range of methods,
which reduce its toxicity, improve palatability, increase
shelf-life, facilitate transportation and convert the perishable
fresh tuber in to stable products (Nweke, 1994). These

methods consist of different combinations of peeling,
chopping, grating, soaking, drying, boiling and fermenting.
While all these methods reduce the cyanide level, the
reported loss in cyanide content differs considerably due to
analytical methods, the combination of methods and extent
to which the processes are carried out (Cooke and
Maduagwu, 1978).

4.1. Boiling

Boiling is used in the processing of cassava roots in almost
all countries where cassava is used as food. Boiling is not an
efficient method for cyanide removal. The inefficiency of
this processing method is due to the high temperature. At
100°C linamarase, heat-labile, B-glucosides, is denatured
and linamarin cannot then be hydrolyzed into cyanohydrins.
According to Cooke and Maduagwa, (1978) bound
glucosides are reduced to 45 % to 50 % after 25 min boiling.
Free cyanide and cyanohydrine in boiled cassava tubers are
found at very low concentrations. Cyanohydrins and free
cyanides are volatilized during boiling, which reduced the
content in boiled cassava tuber (Oke, 1994).

4.2. Drying

Drying is the simplest method of processing. It reduces
moisture, volume and cyanide content of tuber, thereby
prolonging product shelf life. This process is practiced
primarily areas in with less water supply. Total cyanide
content of cassava chips could be decreased by only 10-30
percent through fast air drying, however, produces grater
loss of cyanide. Sun-drying the peeled cut pices of tuber
gave a HCN concentration lower than 10mg/100g and loss
was more effective than oven drying (Mahungu et al., 1987).
Generally drying is not an efficient means of detoxification
especially for cassava varieties with high initial cyanogenic
glucoside content. However, sun-dried products are the most
common type of cassava processed products in Africa
(Westhy, 2002).

4.3. Fermentation

Fermentation by lactic acid bacteria is processing method
commonly used in Africa. This is done with grated or
soaked cassava tubers and results in a decrease in pH value.
The fermentation of grated cassava tuber is efficient at
removing cyanogenic glucosides.

The process enables to remove 75 % of linamarin within 3
hour of grating (Westby and Choo, 1994). In addition to
other cassava processing, microorganisms play a great role
in cyanogens reduction and are responsible for linamarin
hydrolysis (Vasconcelos et al., 1990). In most case,
Lactobacillus plantarum plays an important role in the
fermenting process, and the grated cassava tubers are
allowed to ferment in sacks for 3-7 days, which encourages
lactic acid fermentation. The pH after 3 days decreases from
6 to 4 and the fermentation is dominated by lactic acid
bacteria (Westby and Twiddy, 1992). Fermentation also
prevents the tubers from rapid spoilage after harvest since
cassava tubers are more perishable than other tuber crops,
such as yam and sweet potato (Poulter, 1995). The process
of fermentation conducted by soaking of cassava tubers
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under water, followed by sun drying and finally cyanogens
free product achieved (Westby, 2002, Cardoso et al., 2005).

4.4. Dewatering the Fermented Cassava

During or after fermentation of tubers for gari production,
the grated pulp is put in sacks (jute or polypropylene) on
which stones are placed or jacked-wood plat forms are set to
drain or press off the excess liquid from the pulp. Then the
cassava pulp is taken out and heaped up on the rocks in the
sun for further fermentation and draining of the excess
moisture. In this way, much of the cyanide is effectively lost
with the liquid. Since cassava tuber contains about 61%
water coupled with the solubility of its cyanogenic glucoside
component, the dehydration (dewatering) process results in a
substantial reduction in the content of this toxin in the
pressed pulp (Tefera, 2013).

4.5. Peeling

Many methods of processing cassava tuber commence with
the peeling of the tubers. Generally the cassava peel contains
higher cyanide content than the pulp. Removal of peels
therefore reduces 50 % the cyanogenic glucoside content
considerably. Peeling, therefore, can be an effective way to
reduce the cyanide content (Zemach, 2013).

4.6. Grating

This process takes place after peeling and is sometime
applied to whole tubers. Grating of the whole tuber ensures
the even distribution of the cyanide in the product, and also
make the nutrients contained in the pulp available for use.
The fermentation of grated cassava tuber is efficient at
removing cyanogenic glucosides (Westby and Choo, 1994).
Grating also obviously, provides a grater surface area for
fermentation to take place.

4.7. Soaking

Soaking of cassava root normally preceded by cooking or
fermentation; it provides a suitable larger medium for
fermentation and allows for grater extraction of the soluble
cyanide into the soaking water. The process remove about
20% of the cyanide in fresh root chips after 4 hours,
although bound cyanide is only negligibly reduced. Bound
cyanide begins to decrease only after the onset of
fermentation (Cooke and Maduagwa, 1997). A very
significant reduction in total cyanide achieved if the soaking
water is routinely changed over a period of 3-4 days. The
fermentation of soaked tubers in water is much more
effective than that of grated tubers in terms of cyanogens
reduction. Indeed, more than 90% of total cyanogen
removed after 3 day of fermentation and about one-third of
initial linamarin is found in the water (Westby and Choo,
1994).

4.8. Steaming, Baking, and Frying

The loss of cyanide resulting from steaming, baking or
frying is small due to processing temperature of over 100 °C
and to the stability of linamarn in neutral or weak acid
conditions (Nambisan and Sundaresan., 1985).

Generally cassava is processed by various methods to reduce
toxicity and improve palatability and storage characteristics.
Processing practices vary considerably from region to
region, but all seek to reduce the toxic cyanoglucosides to a
safe level. The processing techniques for cassava tubers
include peeling, boiling, steaming, roasting, fermenting, and
sun drying. Sun drying is the most popular practice to reduce
cyanide in many tropical countries. Because the time of
linamarase contact with the glucosides is higher with sun
drying. This method eliminates the cyanide more effectively
than oven drying. Thinner chips may retain more cyanide
than thicker chips because the latter dry more slowly. Before
sun drying, crushing the tubers to proper size increases the
contact surface and can almost totally eliminate cyanide
(Khdarern and Kbjarem, 1991).

5. Summery

Cassava (Manihot esculenta Crantz) is a dicotyledonous
perennial woody shrub with an edible starchy tuber,
belonging to the family Euphorbiaceae. It’s a perennial crop
and native to tropical America with its center of origin in
north-eastern and central Brazil, and first introduced into
Ethiopia by the British. Potentially cassava growing area
farmers of Ethiopia usually grow cassava in small irregular
scattered plots either sole or intercropping.

The most important feature of cassava is its adaptability and
produce vyield in various ecological and agronomic
conditions and it often grows where most other crops fail. In
Ethiopia, the crop has been found to have an excellent
adaptation and performance far greater than the global
average tuber yield of 10.5t/ha. So it has high significant
contribution to serving as food during inadequate rain.

Internationally there are several thousand varieties of
cassava and about 100 related wild species with hydrogen
cyanide (HCN) contents of their roots ranging from 1-1550
parts per million (ppm). However, nationally two recently
released cassava cultivars named 44/72 NW (Kello) and
44/72 NR (Qule) in the year 2006 known for their high
quality yield (tuber yield 36t/ha).

Cassava is cultivated throughout the lowland tropics,
typically between 300 N and 300 S of the equator with
annual mean annual temperature and rainfall ranges 25-30
°C and 1000-1500 mm respectively; but it can also survive
when rainfall is as low as 500 mm. It grows best on light,
sandy loam soil of medium fertility with good drainage.

Cassava is a nutritionally strategic famine crop and tubers
are a valuable source of calories, whereas cassava leaves are
a valuable source of protein, minerals and vitamins. Its
tubers contain 80% to 90% carbohydrate on a dry weight
(DW) basis of which 80% is starch with small quantities of
sucrose, glucose, fructose, and maltose. Additionally cassava
leaves are rich in iron, zinc, manganese, magnesium, and
calcium; vitamins B1, B2, and C; and carotenoids. Generally
the whole part of the plant has its own nutritional
contribution.

The importance of cassava for food security and income
generation in resource poor areas is remarkable. Hence,
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cassava plays significant role in African development
through serving as famine reserve crop, staple food, cash
crop and raw material for feed and chemical industries.

The improved production in cassava mainly achieved
through proper agronomic practices and most production
constraints are related with poor management practice. The
major factors effecting on productivity are related with
climate change (rain fall, temperature, humidity and wind),
Agronomic factors related with (land preparation, time of
planting and weeding practice), pests and diseases caused by
spread by a whitefly and movement of planting materials
and socio-economic factors.

Even though the cassava has maximum productivity and
nutritional values, the production in Ethiopia is limited due
to poor agronomic practices. So to maximizing the
productivity it must be focused on improved agronomic
practices such as, land preparation, time of planting and
harvesting, planting methods, plant spacing and harvesting
methods.

Generally cassava is a relatively easy crop to grow. It can
grow and give reasonable yields in low fertility soils and in
drought-prone areas with little risk of complete crop failure.
However, to obtain better root yields and have sustainable
production systems, the crop should be well-managed. The
crop should be planted and harvested at an optimum time of
the year. The important factors to consider when planting
cassava are time of year, suitable land preparation and tillage
methods, planting methods, optimum plant spacing and
adequate weed control during the first 2-3 months after
planting.
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