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Abstract

The consumption of cassava crop per capita calories in many Africa countries ranked it as the second most important

staple food crop. Despite its diverse utilities, the yield potential of cassava is greatly hampered by viral diseases and these differ

from country to country, depending on the type of viruses present. Unfortunately, the recent sudden re-emergence of cassava

brown streak disease (CBSD) in East and Central Africa is currently gaining more aggressive international attention in Africa

and other concerned countries, due to the significant economic yield losses imparting to most poor resource farmers fields.

However, selfless efforts from scientific researches to manage CBSD, including recommendations, still seems not to be

complimented as expected with pro-active measures from relevant stakeholders, nevertheless the concerned farmers. Overall,

the present review revisited a brief glance of the historical development of CBSD, progresses made so far with respect to

management strategies. Even more, the paper suggests opinions which could be explore by the ones interested to help within

research findings, as well as to bring the awareness and to prevent further spread in countries and/or regions where there is

currently the outbreak of CBSD and which had not been yet affected.
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Introduction

Cassava (Manihot esculenta Crantz), the crop which
seems to be the “food for the poor masses” has now become
a multipurpose crop that responds to the priorities of many
developing countries, to trends in the global economy and
to the challenge of climate change (Jarvis ez 4/, 2012; FAO,
2013). It is now considered to be the second most staple
food crop of Africa, following maize (Zea mays) in terms of
it per capita calories consumed (Nweke, 2004). It can be
processed into different forms in homes of most local
growers for consumption (about 90%) or for the industrial
usage such as refined starch and sometimes alcohol, among
others. Farm animals are also not left out of benefiting from
the nutritional components of cassava, by feeding on the
peels (around 10%). And so, the qualities of cassava have
made it highly attractive to smallholder farmers and the
cassava’s importance in agricultural sector has changed
dramatically with continuous increase in its cultivation in
Africa. The output of cassava produce in 2011 put together
has increased most markedly in sub-Saharan Africa, which
harvested 140.9 million tonnes more than half of the global
harvest (FAO, 2013). Africa produces over one-half of

global cassava, of about 57% (Bennett, 2015); however, the
continent’s average fresh yield of 9.9 tonnes per hectare lags
behind potential yields of 15-40 tonnes per hectare achieved
under experimental conditions. Fermont ez al. (2009)
believed that this significant sharp declined could be
attributed to many factors including restricted access to
labour, poor soil quality, crop diseases, premature harvesting
and many other factors.

Seventeen different cassava viruses have been described,
out of which eight are known to occur in Africa alone
(Thresh ez al., 1994). Despite the continuous increase in
cassava cultivation in Africa and constant growing areas, of
major biotic factor contributing to cassava reduced yield
potentials in many Africa countries are Cassava mosaic
disease (CMD) caused by Cassava mosaic virus in the genus
Begomovirus transmitted by whiteflies, and cassava brown
streak disease (CBSD) caused by Cassava brown streak virus
(Genus: Ipomovirus) which is believed to be transmitted by
whiteflies (Gary Foster, unpublished report) and which
have been given more attention in Africa for many years and
still gaining much more attention. According to Thresh et
al. (1997) perspective, assumable estimated yield losses due
to CMD infection alone in Africa ranged between 15-25%
equivalents to 15 - 28 million tonnes.
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Nevertheless, CBSD, which is the subject of the present
review, in the most sensitive cultivars, can reduce root
weight by up to 70% with necrosis developing at 6 months
post-planting (Hillocks ez 4., 2001).

It was aimed therefore in the present investigation to
show brief key historical development of CBSD, what led to
the emergence and sudden re-emergence after years of purse
in spread to areas where there were no records of the
infection. The study also includes the reasons why
significant scientific effort towards effective prevention and
management strategics seem not to compliment the output
obtained by many cassava growers. It is of hope that these
views would be looked into and better redefined. It is
therefore important as a matter of urgency, to unanimously
intensify a good collaboration between all relevant persons
involved, so as to help the larger poor resource cassava
growers to mitigate this disease causing low output of the
crop.

to the
emergence and re-emergence

Revisit historical development of CBSD

The early emergence and distribution of CBSD could be
traced back to Story (1936), who noted the first record from
the foothills of the Usumbara Mountains of Tanganyika
which is now called Tanzania. Later, Nichols reported in
1950 that CBSD was endemic in all East African coastal
cassava growing areas, from the border of North-East of
Kenya and Mozambique, which was widespread at
Nyasaland, now known as Malawi. Similarly, surveys for
CBSD have also confirmed the occurrence in Tanzania and
Malawi (Sweetmore, 1994; Hillock et al., 1996, 1999; Legg
and Raya, 1998) and Uganda (Thresh ez al, 1994) as
evident from many reports on CBSD in literature.

The distribution of CBSD was believed to differ within
altitude in these regions. In the early 2000’s, CBSD
incidences as reported in Malawi reached about 75% in
many fields surrounding Lake Malawi and Mozambique
infecting cassava plants (Hillocks and Jennings, 2003;
Hillocks ez 4/., 2002).

CBSD can affect all parts of cassava plants, in a different
degree, depending on the environmental conditions, growth
stage of the crop, relative to the time of infection and the
sensitivity of the cultivar grown (Hillocks and Thresh,
2000). Symptoms on leaf could appear chlorotic around the
secondary veins or circular patches between the main veins,
the disease may affect the lamina if it is in the advanced stage
of infection (Nichols, 1950). On young green stems,
symptoms appear as purple or brown lesions and necrotic,
whereas in tubers the symptom of CBSD is characterized by
a stained brown or black tissue surrounding the tips, while
below the tips, the cortex is necrotic. This then turns the
starch bearing tissue of the cassava tuber sometimes to
blue/black streaks (Hillocks and Thresh, 2000).

In 2004, the re-emergence of CBSD across East and
Central Africa was noticed, especially in Uganda, on cassava
plants expressing CBSD symptoms as confirmed by Alicai ez
al. (2007). However, the source of introduction to Uganda
was not clear, even though the increase in incidence of
CBSD from 12 % in 2008 to 27% in 2011 (Tomlinson ez
al. (2018), personal communication with Alicai Titus) was
noted. Other African countries where CBSD incidences

27
have increased within a short period of time in the early
2000’s include: Tanzania and Kenya (Ntawuruhunga and
Legg, 2007; Mware ez al., 2009; Legg et al., 2011), Burundi
(Bigirimana et al., 2011), Rwanda (FAO, 2011), Eastern
Democratic Republic of Congo (Mulimbi ez 4/, 2012) and
Mayotte Island (Roux-Cuvelier ez 2l., 2014).

It should be of note that as long as cassava cultivation
continued to be on an increase in Africa, there is high
tendency of transferring CBSD from location to locations
due to stem cuttings exchange by the growers who had no
knowledge of the implication the disease might cause.

Underlying problem for non-extensive successes of
scientific research

The non-judicious use of chemicals by many farmers to
protect their cassava fields with the intent of having healthy
plants might unknowingly have contributed greatly to the
resistance of whiteflies which in-turn could have resulted in
the increase in their populations. Tomlinson ez 4/. (2018) in
their publication in the Journal of Molecular Plant
Pathology have pointed out some early control measures
many CBSD infecting countries have taken in the
beginning from 1930’s. These methods as gathered include
the establishment of cassava breeding programme, like for
instance that which was launched in Tanzania (Jennings,
1957; Nichols, 1946) and is still ongoing (Kawuki e 4l,
2016).

Even so, to date, evidence showed that there is no
cassava cultivar with a high level of CBSD resistance
available to farmers (Abaca er 4/., 2013). Since there are no
complete cures for such a virus that attacks plants and cause
disease(s), the alternative is to manage and control the
vector responsible for the disease, to obtain the lowest
(minimum) spread. However, in search for solutions,
breeding resistance cultivars still remain the best option to
prevent CBSD. In this regard, efforts through the use of
markers such as simple sequence repeats (SSRs) and single
nucleotide polymorphisms (SNPs) in marker assisted
breeding (MAB) techniques are used to map and identify
quantitative traits associated with CBSD tolerance across
diverse African farmer-preferred cultivars (Prochnik ez 4.,
2012; Patil ez al, 2015); such methods are gaining more
attention by cassava breeders. It is with optimism that if
these markers are validated, the traits will be useful and
could be combined into cultivars for effective and durable
CBSD tolerance (Pariyo et al., 2013).

Tomlinson ez al. (2018) gave an insight on the extents of
research conducted from 1936 to 1990’s when the disease
emerged in Africa and as well the re-emergence of the same
discase after the mid 1990’s. Put together, a total of two
hundred and seventy seven (277) articles on CBSD were
compiled and published, which could have been a pointer to
appropriate measure in advance for the outbreak. No doubt,
researchers are never at rest to find solutions to this disease.
However, personal opinion is that the rate of research in
different Africa countries does not compliment the effort
entrusted in it. In many countries, governments at different
levels have instituted department and competent personnel
that is expected to work directly with the rural farmers. But,
the limitation of those departments to function efficiently
to their expectations is influenced based on their personal
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reservations. This in turn lessens their outreach to larger
target groups of farmers in terms of disseminating research
information, especially the rural farmers that engage and
contributed to the larger percentage of production.
Somchow, these have weakened the extension pathology
outreach of disseminating vital information’s to the farmers.
On the part of the scientists, focus has been to carry out
researches that will mitigate the underlying diseases such as
CBSD and the transfer of results and knowledge gained in
scientific communities, and most especial%y, making
recommendations to the policy makers for actions to be
taken upon. Even so, little or no follow up with the policies
makers, based on the disseminated findings, could have
contributed to non-appreciable success. And so, it will be
appropriate for researchers to identify relevant stakeholders
that will promote their findings, both at the inception of
their research designing, as well as to the end objectives. In
addition, it is generally of the belief that over 70% of farmers
who are of the generation of the late 1900’s are illiterate,
even though excellent in what work they do, ranging from
cultivation to harvesting. Unfortunately, these farmers find
it difficult to change from their old ways of cultivation
inherited from their forefathers, which may be directly
contributing to the favourable environment that support
CBSD development. And this has been one of the major
limitations to numerous research outputs usage conducted
by scientists coupled with poor extension services. For
instance, many of those farmers in the class by personal
experience, found it difficult to accept improved varieties of
cassava stems they are not familiar with, and preferred those
they have been recycling for planting over years, until any
member of their group attest to his/her yield increment.
Not that alone, because of unfulfilled promises made to
farmers by present and past administrations at all levels,
with respect to their sustainability, such actions have equally
further triggered the lack of trust from different quarters,
irrespective of how beneficial it could be. Nevertheless, all
efforts from all concerned must be put together to combat
CBSD and other diseases affecting agricultural crops.

Proposed way forward in mitigating CBSD spread as a
case study

As long as everyone involved in the chain of agriculture
would admit their weaknesses and strengthen it for the
benefit of the general public, including farmers and
producers that ofger food supplies thus food security, then
the control of further spread of CBSD would be prevented.
As it is scientifically known by now, one method cannot
solve the problem of any discase.

It should also be addressed that other cassava producing
countries where CBSD have not been reported, should try
and initiate programmes focusing on prevention of
emergence of CBSD. Consequently, there have been
different initiatives approaches in some African countries
which have brought cassava growers closer to the researchers
and restored little trust in w%rat the government can do. For
instance, in Nigeria, approaches use§ in some of the ongoing
collaborative cassava projects under the International

Institute of Tropical Agriculture (IITA) and some Non-
Governmental Organizations (NGOs), as well as within
departments of Rural Development Programme under the
Justice Development and Peace Programme, in all South-
West Nigeria. Their aims are (1) Cassava seed system
production funded by Catholic Renewal Services, (2)
Harvestplus, (3) Yam Improvement for Income and Food
Security in West Africa (YIIFSWA), (4) Cassava Weed
Management  Programme (CWMP). These joint
collaborative efforts have fostered cordial and results are
driven through solid relationship between the researchers in
the institution, stakeholders at various levels and farmers of
all kinds. The projects were designed in such way that
researchers and farmers played different roles in conjunction
with the NGOs, the group that farmer’s listens to.

If possible, trusted NGOs who work closely or directly
with groups of farmers should be incorporated in some
components of the research, perhaps they may be used as the
extension personnel to disseminate the outcome of the
research. Also, appropriate sensitization of farmers using
their formed group on the implication on how it could
affect their cassava yield and income should the
responsibility of the policy makers, should be intensify. In
case there is need to support the farmers, such as
distribution of diseased free planting materials or other
inputs, reliable NGOs can act as mediator between the
researchers and the relevant stakeholders through the
governments.

A good example of efficient measures undertaken and
communication are Global Cassava Partnership for the 21st
Century (Tomlinson ez a/., 2018) and Connected Network
for Africa Borne Virusess, CONNECTED (with
headquarter situated at University of Bristol, UK), among
others.

Conclusions

Towards effective management, to prevent cassava
plants from present CBSD spread to other countries or in
areas in Africa with higher production capacity (especially
West African countries like Nigeria, Ghana and so on)
where there is no occurrence of the disease yet, but with the
tendency of attack, there is need to utilize the opportunities
of the recent development made through research. Also,
controlling outbreak of diseases such as CBSD requires joint
collaboration. Until collaboration is maintained,
production or designed research programmes cannot be of
good comparative advantage to the final users as expected.
This will require experts, farmers across diverse backgrounds
and countries to openly communicate, engage, share data
and collaborate through networks. Hence, effective
preventive mechanism should be embraced.
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