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Abstract: Sugarcane is losing its diversity owing to the many uses including biofuel production and genetic erosion. This
study was carried out to collect sugarcane germplasm in Western Cameroon and to identify their uses and possible genetic
erosion. Information was gathered from selected villages in two agro-ecological zones in Western Cameroon. The data were
gathered through questionnaire, interviews and group discussion with pre-identified informants in the study area. Field trips
were made to sugarcane fields to observe sugarcane landraces. A total of 290 questionnaires were distributed out to 203 males
and 87 females of diverse age groups between 20 and 70 years. Majority of the population interviewed (37.9%) were between
the age 41 and 50 years. Eighty three percent of the population had attained primary education and were knowledgeable on
sugarcane plant. Five sugarcane landraces were identified in the study. The landraces included ‘Buea sugarcane’, ‘Strong
canda’, ‘Strong bark’, ‘Yellow cane’ and ‘Bakweri sugarcane’. These canes had varied uses ranging from food to medicine.
The highest fidelity value was recorded by ‘Buea sugarcane’. There was genetic erosion of this plant due to lack of market,
shortage of land, diseases and introduction of improved cash crops. The tendency of the uses of local sugarcanes in this study
area point out that sugarcane plays a major role in the lives of the population. To minimize dangers of the emerging uses of
sugarcane as biofuel and the threat to genetic erosion, the existing biodiversity needs to be conserved.
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in the treatment of jaundice, hemorrhage, dysuria, anuria, and
other urinary diseases. It is considered beneficial for the liver
and is recommended that jaundice patients take in a large
amount of sugarcane juice for immediate relief [4]. The
genetic resources of this plant has been collected, conserved
and documented in other parts of the world [5]. In Cameroon
sugarcane is produced in home gardens and forest fields,
where it is generally used as a snack. This plant also plays
important cultural and economic roles [6]. Sugarcane is
currently used as one of the feedstock for biofuels
production. Most countries in Africa including Cameroon are
still studying the opportunities of biofuels. Critics of the
sugarcane ethanol industry have alleged that sugarcane
ethanol drives up food prices and causes deforestation [7]
leading to loss of biodiversity. The future of biofuels and the
role they will play for agriculture and food security remain
uncertain [8]. Increase in agriculture and industrial activities
are causing enormous habitat disturbances. Most of the local
varieties of sugarcane are under serious threat of genetic

1. Introduction

Sugarcane (Saccharum officinarum Linn, the Noble cane)
is an easy-to-grow plant that produces high yields of valuable
products. In the Linneal binomial system of plant taxonomy,
plants have been given the species name officinalis, officinale
or officinarum. The adjectives Officinalis, officinale and
officinarum, all mean ‘used in medicine’. Sugarcane is
adapted to an extremely wide range of climatic conditions
and so it is cultivated throughout Tropical Africa [1].
Indigenous communities, otherwise known as tribal people,
aboriginal people, or original inhabitants exist in many
countries of the world and have their own traditional
medicinal practitioners, who rely on a holistic approach for
treatment of ailments involving plant, animal or insect parts
together with amulets and incantations [2]. For the natives
and traditional healers of the world, sugarcane is a valuable
medicinal herb finding a significant place in alternative
healing methods [3]. Sugarcane juice is widely used in India
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erosion. When choosing varieties, farmers consider yield
potential as well as other production and consumption
attributes.

A comparative assessment of sugarcane distribution and
diversity in the earlier years in some major parts of the
Southwest region clearly indicated the rapid erosion that is
taking place. This area of diversity has been replaced by
agriculture of other food crops and urban development. There
is threat to genetic erosion due to cultivation of improved and
selected clones to meet industrial needs. This threat is further
accentuated by the emerging new uses of sugarcane as a
source of biofuel, reason why there is need to document and
save the existing biodiversity. The purpose of this
investigation was therefore to document indigenous
sugarcane landraces growing in Western Cameroon.

2. Materials and Methods

The present study was conducted in the Western Cameroon.
This part of the country consists of two agro-ecological zones
(AEZ). These zones included the Western high plateau in the
West and North West regions and the Humid forest with
monomodal rainfall in the Southwest region of Cameroon (Fig.
Al). The Western high plateau lies at altitudes ranging
between 1,100m and 2000m above sea level (ASL). The
rainfall distribution is bimodal and range 1000 to 2,000mm per
annum, with two cropping seasons in the valleys and one on
the mountains areas. This is the coldest part of the country,
with temperatures ranging from 18 to 25°C. The long wet
season of 8-9 months from March to November and the high
humidity generally over 80% ensures continuous presence of
moisture in the air. The Humid forest AEZ in the Southern part
of the country lies at altitudes ranging from 0 to 800m ASL.
This AEZ is characterized by forest / savanna mosaic
vegetation with rain fall between 1,200 and 2,000mm per year
from March to November. The temperature ranges from 22 to
32°C and the relative humidity is normal around 80% [9, 10].
Within these two zones, 66 villages were sampled based on
earlier reconnaissance survey and altitudinal distribution (Fig.
Al). These villages surveyed were: Upper Farms, Lower
Farms, Molyko, Bolifamba, Ekona, Mammu, Muea, Bokova,
Bonakanda, Mabanda, Konye, Eyang, Ashum, Bakebe,
Faichang, Mbinjong, Egbekaw, Nchang, Besongabang,
Diongo, Barombi kang, Kake, Ekumbe, Ekumbe Bonji,
Kombone Bonji, Kumbone Bakundo, Nake, Bole, Ngongo,
Mabonji Bakundu, Nganjo, Bekora, Lobe Estate, Ekondo Titi,
Deponda, Bisingi, Funge, Mundemba, Teke, Etam, Ebonji
Tombel, Mile 19 Tombel, Musung camp, 3 corners Tombel,
Ngap, Bagem, Lewoh, Belluah, Beleuh, Seat of wisdom,
Menji, Ndungated, Toula Ndizong, Johnny Baleng, Baleveng,
Mbouda, Fongo Tongo, Foto, Dchang, Baleveng, Njinteh
Bafut, Aghiati, Obang, Befang, Weh, Wum, Nkwen. These
zones were chosen based on their significance in terms of
sugarcane production for local consumption. These zones have
been the subject of previous ethnobiological investigations
regarding the medicinal uses of other plants. The community’s
economy is based on subsistence farming. The main crops are

corn, beans and cocoyam. Both wild and cultivated vegetables
supply daily family needs for food and health care.

2.1. Surveys

The survey for sugarcane was conducted between 20" of
February to the 5™ of April 2012. Villages in two agro-
ecological zones were surveyed. These zones included the
humid forest with monomodal rainfall in the Southwest of
Cameroon and the Western high plateau in Northwest and
Western Regions of Cameroon. The same villages were
observed again in 2013 from the month of February to April.
Collection sites were geo-referenced by GPS points using the
Garmin Etrex Venture GPS.

In order to gather all the necessary data and fulfill the
objectives of the survey, a set of various approaches were
carried out in the field. Information about the agricultural
framework of the crop diversity was obtained from the
Regional Delegations of agriculture of the regions. Visits were
made to the different villages concerned and contacts
established with the chiefs and quarter heads to solicit their
help in the research. In each of the villages, a general meeting
was convened during which the purpose of the study, approach
to be adopted and local participation were discussed. Semi-
structured interviews and discussions were done. The general
design consisted of informants and their associated knowledge
on sugarcane. Each study area was surveyed to locate both
informants and sugarcane farmers’ fields.

2.2. Inventory

The objectives of this study were explained to both the
regional heads of agriculture, traditional heads and quarter
heads. Only informants who were 20years old and above
were included as sample informants. This age group was
chosen because these individuals could legally account for
their actions and the aged are well knowledgeable on the
existing landraces in the study area. The survey was
conducted in three stages. Survey regarding knowledge
and/or uses, demographic and socio-economic information
and landraces grown were recorded using semi — structured
and open-ended questionnaire. Prior to the administration of
questionnaire, conversations with the informants were held to
elaborate on the objective of the study and to build on trust
with the common goal to document and preserve the
knowledge on medicinal value of sugarcane plant. Prepared
semi — structured and open-ended questionnaires were
administered to traditional healers, sugarcane farmers,
vendors and traditional/quarter heads.

Group discussions were held and the Participatory Rural
Appraisal approach (PRA) [11] was used. Indigenes
expressed their knowledge in meetings convened by
traditional and quarter heads on the sugarcane plant, the
landraces, uses and the possible genetic erosion of the plant.
These discussions consisted of mostly the elderly of age 50
years and above as they had a lot of information about the
uses of sugarcane plant. All conversations were done in
Pidgin English.
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Permission was obtained from farmers to visit their fields.
On — the - farm observation was conducted to record the
different sugarcane landraces grown and to collect sugarcane
germplasm for conservation. Home gardens and sugarcane
farmlands were visited and the different landraces were
observed based on morphological characteristics used by [12].
The canes were identified using the local names. Sugarcane
setts were randomly collected in the 66 villages. The top 1/3 of
the stalk contains many buds and a good supply of nutrients,
was collected for the seed cane. The samples were labeled
according to site of collection, landraces’ name, collection’s
number and dated. Samples were preserved temporary in bags,
transported and conserved in situ in the Faculty of Science,
University of Buea research plot.

A total of 290 questionnaires were distributed out to 203
males and 87 females in the site of the study. The criteria for
choosing the sample population were based on age, gender,
social role. These criteria were used because it was not
possible to obtain the participation of the whole population.

2.3. Data Analysis

Data on demographic and socio-economic characteristics
of respondents, the uses and causes of genetic erosion of this
plant were entered into an excel worksheet and were
analyzed using Chi square, MINTAB version 16 statistics in
Microsoft Excel 2007. Simple frequencies, tables and figures
as well as percentages were produced for sugarcane landraces
encountered and medicinal uses of sugarcane. The fidelity
level (FL) of each landraces was calculated for the most
frequently reported diseases or ailments as:

FL (%) = (Np / N) x 100,

Where Np is the number of informants that claim a use of
a plant species to treat a particular disease,

N is the number of traditional healers that use the plants as
a medicine to treat any given disease [13]

Representative samples of landraces grown have been
conserved in situ in the University of Buea, Cameroon.

3. Results

3.1. Ages and Sex Distribution

A total of 290 people responded during the survey in the
two agro-ecological zones of Cameroon representing 204
males and 86 females. Of the 290 informants, (37.9%) were
between the age 41 and 50 years. Others were aged greater
than 60years (10.3%), 51 and 60years (27.5%), 31 and 40
years (15.5%) and less than 30years (8.6%) (Fig. A2). The p
value of the chi square test was 0.255 indicates that there was
no association in the age distribution with respect to gender.
Gender was not bias.

3.2. Educational Level of Respondents

Most of the farmers had attained formal education. 80.3%
of them had attained primary education, 11.4% had

secondary education. Other levels were tertiary (2.4%) and
no formal education was 5.8% (Fig. A3).

3.3. Landraces Encountered

This study revealed the usage of five local sugarcane
landraces in the sampled villages (Table A1), which were as
follows:

‘Buea sugarcane’: Stalk colour under wax layer was
purple brown that becomes dark bronze with exposure to sun.
Presence of growth cracks and ivory marks occurred
occasionally and lacks bud groove. The leaf sheath margin is
green with thin purple edges and has moderate amount of
leave sheath pubescence. The auricle is lanceolate, internodes
cylindrical and bud triangularly pointed. The ligule is
orbicular crescent and the dewlap is rhomboid with dark
olive green colour.

‘Strong canda’: Stalk colour under wax is purple brown,
which becomes dark purple on exposure sun. This cane has
no growth cracks, ivory marks and bud groove. The leaf
sheath margin is purplish with thin red necrotic margins and
moderate amount of leave sheath pubescence. The auricle is
lanceolate, the internode is bobbin shaped and the bud is
ovate in shape. This cane has a crescent shape ligule and the
dewlap is deltoid with horizontal baseline.

‘Strong bark’: Stalk colour under wax is greenish yellow
and becomes yellow on exposure to sun. There is absence of
growth cracks, ivory marks and bud groove. Leaf sheath is
highly pubescent, necrotic with a band of red lines. Auricle is
lanceolate with tufts of hair, the internode is cylindrical and
the bud has an oval shape. The ligule is crescent light brown
and the dewlap is deltoid with horizontal baseline.

Yellow cane’: Salk colour under wax is green yellow and
becomes pale yellow on exposure to sun. There is absence of
growth cracks, ivory marks and bud groove. Leaf sheath has
moderate amounts of pubescence with necrotic leaf margins.
Auricle is long and falcate, necrotic and prominent. Internode
is bobbin shaped, with dark brown orbicular crescent ligule.
The bud is beaked shaped. The dewlap is deltoid with
downward-slopping base lines.

‘Bakweri sugarcane’: Stalk colour under wax is reddish
and becomes dark red with exposure to sun. There is absence
of growth cracks and ivory marks. There is presence of a
shallow and short bud groove. Leaf sheath is long, highly
pubescent and margins serrated. The auricle is lanceolate,
internode is obconoidal in shape. The bud has an obvate
shape. The ligule is crescent and dewlap squarish-subcrescent
with downward slopping baseline.

3.4. Uses of Sugarcane

Sugarcane was grown mainly for food, medicinal uses,
income generation and for cultural manifestations (Fig. A4).
This figure reveals that the farmers were growing the plant
for more than one reason. Canes were mostly grown for
income generation and food while canes were least used for
cultural manifestation. From responses obtained from the
local population, it was realized that the five landraces could
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treat 21 ailments as shown in (Table A2). Of the five
landraces, ‘Buea sugarcane’ recorded the highest fidelity
level and the least was ‘Bakweri sugarcane’ which was used
only in Fako Division in the Southwestern region in the
Humid forest AEZ of Cameroon (Table 3). Other ingredients
were used alongside the medications to make it effective. The
oral route was the most employed route (85%). All the canes
were used for the treatment of one or more ailments. Some of
the treatments were peculiar to some particular tribes (Table
4).

Despite the high rate of utility of this plant in these agro-
ecological zones of Cameroon, generally, its production was
threatened by many factors. The causes of genetic erosion
were lack of market for the sale of sugarcanes, shortage of
land due to urbanization, introduction of other cash crops and
diseases (Fig 5). From the chi square test of similarity, there
was no association between the causes of genetic erosion and
sites (> = 4.591, p = 0.597). In other words, causes of
genetic erosion could be said to be similar across sites.

4. Discussions

The present research aimed to collect local sugarcane
cultivars and to obtaining important indigenous information
about sugarcane plant. Demographic and socio-economic
characteristics of the respondents showed that majority of the
farmers (37.9%) were between the age of 41 and 50. Others
51 -60 (27.5%), 20-30(10.6%), 31-40(8.6%) and >60(10.3%)
were also involves in sugarcane production. This implies that
the young generations were still attending school and some
have left the villages for urban centers for better paying jobs.

More males (70%) than females (30%) were involved in
sugarcane cultivation. Therefore, the men were well
knowledgeable in sugarcane cultivation than the females.
This might be due to the fact that sugarcane production is so
strenuous and labour intensive. Both males and females have
also been observed in sugarcane production in other countries
[14].

Most of the farmers had obtained formal education. A
higher % of the farmers had only primary education. Only
11% had secondary education. None was observed at higher
educational level. Those who attained higher educational
level were on better paid jobs.

This study provides information on five local landraces of
sugarcane plant used in the communities. The most widely
grown sugarcane landrace was the ‘Buea’ sugarcane’. This
landrace was found in (79.5%) of the fields. The least grown
landrace was ‘Bakweri sugarcane’ that was grown only in 3
of the fields (1.2%) and used only by the ‘Bakweries’ in the
Southwest region. ‘Buea sugarcane’ might be popular
because the setts were brought to Buea by the Europeans who
came for plantation agriculture. The labourers took this cane
as snacks during break.

Sugarcane was mainly grown for income generation
(31.7%). Most of the farmers reported selling sugarcane was
a source of livelihood. Reference [15] reported that
sugarcane was a major farm enterprise, contributing about

90% to farm income. This is contrary to the study carried out
by [16], in which there was a drop in income from sugarcane
due to increase in land value. Although there is a drop in
income, sugarcane still has an income value as it is still
grown in abundance [8]. It was also grown as food, as some
of the elderly farmers reported taking sugarcane as snacks
when they retire from farming activities. This might be due
to the fact that sugarcane contains glucose which is a source
of energy and revitalizes the body. It can be consumed by
people of all ages and social strata during summer [17]. The
leaves were always available as forage for animals. Extracts
of sugarcane has been fed onto chicks and has resulted to
increase in body weight [18]. Equally, [19] also investigated
the fact that whole cane could be used as roughage for
lactating dairy cows. Similar results were also reported by
[20]. Sugarcane was used for the treatment of many ailments
when mixed with other ingredients. Many authors have
reported on the medicinal values of sugarcane in other
countries [21, 22]. Though only stem and leaves of sugarcane
were used as medicine in the study, root has been reported to
be very useful in Ayurvedic medicine [3]. Some of these
ailments treated with sugarcane have also been treated by
other plants [23]. The plant has been reported to be a
feedstock for first-generation biofuel in many countries [7],
but its production levels need not diminish food security.

Generally, the causes of genetic erosion of this crop were
numerous. The most important cause of genetic erosion as
mentioned by many farmers was the lack of market for the
canes and lack of farmland. When choosing varieties, farmers
consider yield potential as well as other production and
consumption attributes [24]. Most of the farmers rely solely
on agriculture for all their family needs and so they gave high
priority to crops that were in high demand and neglected or
sometimes dropped those with low demand. As such, little
attention was given to sugarcane production. Rather other
food crops like vegetables, cocoyam, plantains and cash
crops like cocoa and coffee were grown in preference to
sugarcane. Population growth, urbanization, developmental
pressures on the land resources causes the destruction of the
sugarcane crops and their wild relatives [26, 27]

5. Conclusion

Five local sugarcane landraces were of significant value in
the communities. Therefore, the general public should be
enlightened on the danger of losing these canes. This
therefore implies that the plant is paramount to conservation
based on degradation as a result of diseases, need for farm
land for other economically valuable crops and urbanization.
Genetic erosion of this plant should be considered. For this
reason, the documentation and conservation of the existing
biodiversity should be encouraged.
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Table Al. Frequency of canes commonly grown in Western Cameroon.

Common name Number of field grown Frequency

Buea sugarcane 195 79.5%

Bakweri sugarcane 03 1.2%

Yellow cane 63 25.7%

Strong bark 32 13.1%

Strong canda 45 18.4%

Table A2. Medicinal uses of sugarcane landraces from Western Cameroon.

Ailments Landraces Part used Mixture Administration Dosage Route Duration

Black spot Buea juice Dicoc Apply M/A 100ml  Ext A week

Body irritation Buea /Strong bark juice Dicoc Apply M/A 100ml  Ext A week

Child birth Bakweri/Strong canda juice Dicoc Drink/chew Apiece oral A day

Conjunctivitis Buea / Strong canda juice Dicoc Drops M/E 3drops  oral 3 days

cold Buea/ Yellow cane / Bakweri juice Dicoc Drink,M/A/E sglass  oral 2 days

Cough Buea juice Dicoc Drink,M/A/E Yhglass  oral 2 days

Defective eye Buea / Bakweri juice Dicoc Drops M/E 3drops  oral 3 days

Dysentery Yellow cane / Buea juice Concoc Drink,M/A/E Ysglass  oral 5 days

Diarrhea Yellow cane / Buea juice Concoc Drink,M/A/E Yhglass  oral 5 days

Erectile dysfunction = Bakweri juice Concoc Drink/chew Ysglass  oral Until recovery

Fatigue Buea, Yellow cane, Strong bark  juice Decoc Chew/drink at all time  Ysglass  oral Until recovery

Fever Buea juice Dicoc Drink M/E Ysglass  oral 2 days

Fungi Strong bark leaves Dicoc Apply M/A 100ml  Ext A week

Gastritis Strong canda/ Strong bark juice Dicoc Drink M/A/E Yhglass  oral A week

Intestinal trouble Buea / Strong canda juice Concoc Drink M/A/E Ysglass  oral Until recovery

Kidney functioning  Buea / Strong canda juice Dicoc Drink M/A/E Yhglass  oral Until recovery

Liver problem Buea/ Yellow cane juice Concoc Drink M/E Ysglass  oral Until recovery

Scanty urination Buea juice Concoc Drink M/A/E Yhglass  oral A week

Sore throat Strong bark juice Concoc Drink M/A/E Ysglass  oral 2 days

Vagina itches Buea /Strong bark juice Concoc Drink M//E Ysglass  oral 3 days

Wounds Yellow cane/ Buea Juice/ Leave  Concoc Clean M/A 100ml  Ext Until yields
Ext, external use; Dicoc, decoction; Concoc, concoction; M, morning; A, Afternoon; E, evening

Table A3. Sugarcane landraces from Western Cameroon: their major medicinal uses and fidelity level.
Landrace Medicinal uses Fidelity level (%)
‘Buca cane’ Bblack spot, bpdy irri'tation, cold, fever, fatigl'le cs)njunctiyitis‘, cough, defective eye, diarrhea, dysentery, 762
kidney functioning liver problems, scanty urination, vagina itches, wounds

‘Strong bark’ Body irritation fatigue, fungi, gastritis, sore throat, vagina itches 28.6

‘Yellow cane’ Cold, diarrhea, dysentery, liver problem, wound 28.6

‘Strong canda’ Child birth, conjunctivitis, fatigue, kidney problem, intestinal trouble, 23.8

‘Bakweri cane’ Child birth, erectile dysfunction, eye defect, fatigue 19.0

Table A4. Traditional treatment common to tribes in western Cameroon.

Method of use.

Place of practice

The traditional dance call ‘elephant dance’ is done using “Bakweri” sugarcane. The cane is eaten by the
masquerade as an indication that sugarcane is food source of elephant in the forest.
The juice is also applied on to a woman during her first pregnancy as a sign of purification. Sugarcane juice is
also rubbed on exposed parts of the body while working in the farms or during wake keeping in the open air to
repel mosquitoes and other biting insects.

At difficult labour, the fresh juice is given to the woman for her to have energy to push out the baby.

The rind is used to scrap ring worm and other dermatological infections and the burnt ash of the chaff is mixed
with kennel oil and applied on the affected area.
The burnt ash is also mixed with the mucous of snail and applied on the head of a baby to treat fontanel.
The burnt chaff is ground, mixed with lime stone and palm oil, taken orally to treat stomach ache.

An inflamed part of the body is given small cuts and sugarcane stem is burnt mixed with ‘masepo’, applied on the

affected part.

“Bakweries’ and Bayangs of the
Southwest region

“Bakweries” and “Orokos” of the
Southwest region.

Bayangs of the South west region.
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