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Summary

Cooking bananas (Musa spp., ABB genome) were intro-
duced into Southeastern Nigeria by the International
Institute of Tropical Agriculture (lITA) in the mid-1980s
as an interim measure to reduce the incidence of black
sigatoka disease (caused by the fungus Mycosphaerel-
la fijiensis Morelet} on pfantain. However, the people of
this region were not familiar with their utilisation meth-
ods. To address this lack of the knowledge and thereby
sustain cooking banana cultivation, IITA, in collabora-
tion with the Shell Petroleum Development Company
(SPDC) and the Nigeria Agip Oil Company (NAOC)
commenced a training campaign on cooking banana
processing methods. This study examined the patterns
of utilisation of cooking bananas ten years after the
training took place and compared them with plantain.
About 95% of the households interviewed are consum-
ing cooking banana, indicating a broad acceptance of
the crop in the region. QOverall, two ripening stages
termed green and ripe are the most popular ripening
slages for the consumption of both plantain and cooking
banana, followed by partially ripe maturily stage. The
most common forms of consumption for green plantain
are, in decreasing order of importance, pottage, boiled,
roasted, and fried. Green cooking banana is also most-
ly eaten in pottage and boiled forms, and less frequent-
ly in fried and pounded forms. Ripe plantain is mostly
eaten in fried and pottage forms, while ripe cooking
banana is mostly eaten in fried and raw forms. Partially
ripe plantain is mostly eaten in potlage, fried, boiled,
and roasted forms, while partially ripe cooking banana
is eaten in fried, pottage and boiled forms. These results
indicate that the consumption patterns of plantain and
cooking banana are very similar. This similarity has
greatly contributed to the rapid integration of cooking
banana within the existing plantain consumption and
cropping systems.

Résumé

Modes de consommation de la banane a cuire dans
le sud-est du Nigeria

Les bananes a cuire (Musa spp., génome ABB) ont été
introduites au Nigeria par I'Institut International d’Agri-
culture Tropicale (IITA) au milieu des années 1980
comme mesure transitoire pour réduire l'incidence de la
cercosporiose noire (causée par le champignon
Mycosphaerella fijiensis Morelet) sur le bananier plan-
tain; mais il s’avéra que les paysans ne savaient pas
comment la consommer. Pour remédier a ce probléme
et promouvoir 'adoption de la banane a cuire dans la
région, I'lITA, en collaboration avec Shell Petroleum
Development Company (SPDC) et Nigeria Agip Ol
Company (NAOC), entreprit une campagne de forma-
tion des paysans sur les différentes fagons de consom-
mer les bananes a cuire. Environ dix ans apres la for-
mation, cette étude a examiné les différentes formes de
consommation de cette culture parmi la population
locale du sud-est du Nigeria. Pres de 95% de ménages
interrogés consomment actuellement la banane a cuire;
ceci est une indication de l'adoption de cette culture
dans la région. Dans l'ensemble, le plantain et la
banane & cuire sont surtout consommés lorsque leur
fruit est vert ou mir, et dans une moindre mesure
forsqu’il est & moitié mir. Les formes de consommation
les plus courantes du fruit vert de la banane plantain
sont dans flordre de grandeur décroissante: polage,
bouilli, grillades et fritures. Quant a la banane a cuire,
son fruit vert est également mangé comme potage ou
simplement bouilli et dans une moindre mesure comme
fritures ou pilé. Lorsque son fruit est mar, le plantain
est surtout consommé sous forme de fritures ou de
potage alors que la banane & cuire est consommeée
surtout comme fritures ou comme bananes de lable. A
moitié mdr le plantain se mange surtout sous forme de
potage, comme fritures, bouilli ou comme grillades alors
que la banane & cuire a moitié mdre se consomme
d’abord comme fritures puis sous forme de potage ou
tout simplement bouillie. Ces résuitats indiquent qu’il y
a une grande similarité entre les formes de consomma-
tion de la banane plantain et celles de la banane a cuire
dans la région enquétée. Cette similarité aurait grande-
ment contribué a l'intégration de la banane a cuire dans
le systeme de consommation locale.
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introduction

The International Institute of Tropical Agricuiture (IITA)
introduced cooking bananas (Musa spp., ABB genome)
from Asia into Southeast Nigeria in the mid-1980s
through the International Network for the Improvement
of Banana and Plantain Transit Centre (16, 17, 18).
They were supposed to serve as an interim measure in
checking the incidence of black sigatoka disease on
plantain (7). Black sigatoka is a leaf spot disease
(caused by the fungus Mycosphaerella fijiensis
Morelet), which has become a major threat to plantain
production in sub-Saharan Africa (§SA) (15, 19) reduc-
ing vield by up to 50% (6, 11, 15), and in some
instances, leading to total crop failure. The long-term
strategy consisted of the establishment of a plantain-
breeding programme aimed at conferring black sigatoka
resistance characteristics to plantains.

Plantain is among the major food crops in SSA where it
serves as one of the major staples to about 70 million
people in the region (5, 8). In addition to being an impor-
tant staple for rural and urban consumers, plantain
serves as an important source of income tor smallhold-
er farmers (2). In Nigeria alone, plantain is produced by
about 49% of farming households as a main crop (12),
while in eastern Nigeria, it ranks very high as a carbo-
hydrate source (13).

The major cooking banana cultivars introduced were
Cardaba, Biuggoe, Fougamou, Nzizi and Pelipita (7,
14). On introduction, plantlets were multiplied by means
of in-vitro techniques and distributed directly to farmers,
or indirectly through such institutions as State Ministries
of Agriculture and Agricultural Development Programs;
the Shell Petroleum Development Corporation (SPDC),
the Nigerian Agip Oil Company (NAOC) and other non-
governmental organisations (NGOs). Preliminary inves-
tigations (1, 4) revealed that farmers rejected the culti-
vars. Their reason was lack of knowledge on how to
utilise the cooking banana fruit. They expected cooking
bananas to have the same characteristics as plantains.
Cooking bananas fruits are quite different from plantains
in their morphology, physical characteristics (fingers
size/form, pulp-to-peel ratio, dry matter, etc.), pulp car-
bohydrate composition (starch and sugar) and pulp tex-
ture or firmness of the pulp (3). As a result, cooking
bananas have different post-harvest quality characteris-
tics (durability and palatability) compared with plantains
(3).

To address this development, IITA, in collaboration with
SPDC and NAQC organised a project of generation and
transfer of cooking banana post-harvest technologies to
farmers and consumers. A number of cooking banana
processing methods, which were mostly based on tradi-
tional plantain dishes (7), were developed and taken to
the farmers and other end-users through training work-
shops/seminars, agricultural shows, food exhibitions,
farmers’ days and demonstrations. Since the introduc-
tion (about ten years ago) of the cooking banana pro-
cessing methods, no effort has been made to establish
whether or not cooking banana fruit is now consumed in
the region and, if it is, to define the consumption pat-
terns. This study investigates the level of cooking
banana consumption in Southeast Nigeria and exam-
ines its consumption patterns vis-a-vis those of plantain.
More specifically, this study investigates the major mat-
uration stages and forms of cooking banana consump-

136

tion. This is vital for the adoption of the crop and its inte-
gration in the local cropping and consumption systems.

Methodology

The study was carried out in Southeast Nigeria where
cooking bananas were initially introduced and where
IITA, in collaboration with SPDC and NAOC, trained
farmers and other end-users on cooking banana pro-
cessing methods. The training was carried out among
eleven farmer groups/co-operatives. These spanned
through four states namely, Abia, Delta, Imo and Rivers.
In each group, a list of members who took part in the
training was compiled and a total of 232 respondents
were randomly selected.

A structured questionnaire was designed and used in
the collection of data from the respondents. Information
collected included plantain and cooking banana con-
sumption habits, maturation stages and forms of con-
suming plantain and cooking banana. Each respondent
was asked to rank in decreasing order of importance the
different ripening stages and forms in which he/she usu-
ally eats plantain and cooking banana. Data collection
lasted from May 1998 to February 1999. Data analysis
was based on descriptive statistics such as percentages
and frequencies, while tables were used in presenting
results.

Results and discussion

Plantain and cooking banana consumption habits

All the respondents consume plantain, while about 95%
of them declared eating cooking banana. In the last
month up to the time this information was gathered,
about 4% of the respondents had not eaten plantain
against 31% for cooking banana (Table 1).

Table 1
Distribution (%) of respondents by intensity of consumption
of plantain and cooking banana in the last month (n= 232)

Respondents (%}

Intensity of

consumption Plantain Cooking banana
0 4.0 30.6
1-5 34.8 45.7
6-10 28.2 8.6

11 -15 52 1.9

16 - 20 7.4 14

21-25 0.4 0.0

>25 14.1 3.7

When available 5.7 8.2

n = number of observations

The percentage of respondents corresponding to the
different levels of consumption is higher for plantain
than for cooking banana, except for the first range (1-5).
About 7% of respondents had consumed plantain up to
20 times in the last month but this was only 1% for cook-
ing banana; while 14% reported always consuming
plantain against 4% for cooking banana. Although 1o
some respondents, frequency of consumption of plan-
tain or cooking banana is dictated by availability, the
above resuits indicate that plantain consumption is far
higher than that of cooking banana. This is most likely
due to the fact that plantain is more cultivated than
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cooking banana. However, the consumption of cooking
banana by almost all respondents is an indication of its
acceptance in the surveyed area. By implication, it fits
into the people’s consumption habits, and thus, has the
potential of compensating for the yield loss due to black
sigatoka in plantain. Increased production of cooking
banana as well as a better awareness campaign on its
utilisation methods will increase its consumption in the
area.

Ripening stages of consumption of plantain and
cooking banana

Farmers were asked to rank, in decreasing order of
importance, the different ripening stages and forms in
which they usually (prefer to) eat plantain and cooking
banana. Results show that both plantain and cooking
banana are eaten in the green, ripe, partially ripe (half-
ripe), and sometimes over-ripe maturity stages (Table
2).

Table 2
Distribution of respondents (%) by crop (plantain and cooking
banana) and by rank of maturity stages

Stageof  Crop P Rank
maturity 1 o 3 4 5
Green PL 96 543 224 229 0.0 04

cB 88 495 242 258 0.0 0.5

Half-ripe PL 71 79 561 360 0.0 0.0
CB 68 147 553 30.0 0.0 0.0

Ripe PL 98 419 374 207 00 0.0
CB 85 50.3 299 198 0.0 0.0
Over-ripe PL 2 0.0 0.0 500 500 0.0
cB 2 20.0 20.0 0.0 600 0.0

Note: P = percentage of respondents (n = 232); PL = plantain; CB=
cooking banana; Rank = 1 the most preferred maturity stage, R =2
is the next most preferred maturity stage, etc.

About 96% of respondents reported eating plantain in
green form, while 98% consumed it when it is ripe, and
71% in half-ripe form; the figures are respectively 88%
(green), 85% (ripe), and 68% (half-ripe) for cooking
banana. These results are consistent with Marriot and
Lancaster (10) who found that in Africa, plantains are
usually eaten in the green and ripe forms. The majori-
ty of respondents ranked green and ripe as their first
preferred ripening stage for plantain consumption, while
they ranked half-ripe ripening stage in the second or
third preferred position. Over-ripe is the last ripening
stage in plantain and cooking banana consumption:
only 2% of respondents declared consuming plantain
and cooking banana in the over-ripe form. The majority
of them ranked over-ripe in the last position among the
ripening stages at which both plantain and cooking
banana are consumed. These results indicate that the
profiles of ripening stages of consuming plantain and
cooking banana are similar. Their relative rankings fur-
ther reinforce the similarities of ripening stages (at
which they are consumed) between plantain and cook-
ing banana. However, it is germane to point out that
decisions regarding the consumption of plantain / cook-
ing banana in the partially ripe and over-ripe stages are

not consciously made, as the respondents in most
instances could not differentiate partially ripe and over-
ripe from ripe. Again, it is not a common practice for
consumers to deliberately allow cooking banana or
plantain become over-ripe before consumption. The
respondents attributed several reasons for ranking the
above ripening stages as 1 (i.e., as the most preferred
maturity stage for consumption) (Table 3).

Table 3
Distribution (%) of reasons of consuming plantain and cook-
ing banana at the most preferred stage of ripening (Rank = 1)

Reasons Ripening stages

Green Partially ripe Ripe Over-ripe

PL CB PL CB PL CB PL CB

Nutritional 44 29 5 5 8 40 0 0
Medical 4 8 0 5 1 0 0 0
Food habit 5 5 9 0 3 1 0 0
Taste 44 55 45 90 87 57 0 100
Others 3 3 41 0 1 2 0 0
Total 100 100 100 100 100 100 0 100
n 124 101 22 21 93 139 0 1

Note: CB = Cooking banana; PL = Plantain; n = number of obser-
vations.

A look at the responses shows that “taste” is the major
factor influencing the consumer’s decision to choose
the best ripening stage for consuming plantain and
cooking banana. Most respondents think that cooking
banana taste better than plantain when eaten green or
half-ripe; the reverse is observed for the ripe maturity
stage. Nutritional value is the second most important
reason given by the respondents as the first reason for
choosing the ripening stage at which they prefer to eat
plantain and cooking banana. Most respondents think
that plantain is more nutritious than cooking banana
when eaten green; the reverse is observed for the ripe
stage. Very few respondents indicated “medical value ”
as another reason to explain their first choice. The low
percentage observed for “medical value” would mean
that a large number of people are not aware of the
“medical value” of plantain and cooking banana. As well
as being a good source of energy, bananas are rich in
vitamins A, C and B6 and contain high levels of several
minerals, such as calcium, potassium and phosphorus
(8). They are easy to digest and have a soothing effect
in the treatment of gastric ulcers and diarrhoea and help
to relieve stress and anxiety (9).

Consumption forms of plantain
and cooking banana

The major forms of consuming plantain and cooking
banana in the surveyed area are indicated in tables 4a,
4b, and 4c. The most common ways of consuming
green plantain are, in decreasing order of importance
{considering only the most preferred form, i.e. Rank =
1), pottage, boiled and roasted forms, and less fre-
quently in pounded, soup and fried forms. For green
cooking banana, the most common consumption forms
are, in decreasing order of importance (also considering
only the most preferred form, i.e. Rank = 1), pottage,
boiled, fried, pounded, and less frequently in roasted
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and soup forms.

In spite of slight ranking differences, the major forms of
consuming green plantain and green cooking banana
fruits are similar.

The major forms of consuming half-ripe plantain are
pottage, fried, boiled, and less frequently in roasted
form; while half-ripe cooking banana is mostly eaten in
fried, pottage, and boiled forms. Except for the roasted
plantain, consumption forms of both crops in half-ripe
maturity stage are similar.

Fried, pottage, raw, and boiled forms are the major
ways of eating ripe plantains. When ripe, cooking
bananas are mostly consumed in fried, raw, pottage,
and boiled forms. The consumption of cooking banana
in raw form is due to the fact that some respondents still
confuse cooking banana fruit with dessert bananas.
Contrary to cooking bananas, very few respondents eat
ripe plantains as dessert bananas. In addition, the dura-
tion of the ripe stage of cooking banana is very short
compared to plantain.

Although the number of observations does not permit to
draw statistically valid conclusions, the results on forms
of consumption of both ripe and over-ripe plantains and
cooking bananas suggest that their major ways of con-
sumption are moin-moin {steamed cooking banana
paste mixed with corn flour and spices), pottage, raw,
and akara (fried cooking banana paste mixed with cas-
sava granules and spices).

Summary and recommendations

The introduction of cooking bananas into Southeast
Nigeria by IITA was aimed at securing an interim solu-
tion to the problem of black sigatoka disease on plan-
tain; the long-term strategy being the breeding of black
sigatoka resistant plantains. Though it fitted into the
local plantain cropping system, farmers and consumers
were not familiar with its processing methods. In order
to address this problem and sustain cooking banana
cultivation by the farmers, IITA, in collaboration with
SPDC and NAOC, commenced a training campaign on

cooking banana processing methods. The aim of this
study was to establish cooking banana consumption
patterns about ten years after the training exercise.
Resuits show that about 95% of the interviewees are
now consuming cooking banana. However, plantain
consumption is far higher than that of cooking banana,
most likely because plantain is more cultivated than
cooking banana. This would also mean that either con-
sumers prefer plantain to cooking banana and/or that
there is still room for expanding cooking banana culti-
vation. The consumption of cooking banana by almost
all the respondents is an indication of its acceptability in
the study area and underlines its potential for expan-
sion.

Overall, green and ripe are the major ripening stages of
consuming both plantain and cooking banana. About
96% of the respondents reported eating plantain in
green form, while 98% consumed it ripe; the figures are
respectively 88% (green) and 85% (ripe) for cooking
banana. Green and ripe forms are ranked first ripening
stage of consuming plantain by about 55% and 42% of
the respondents, respectively; the figures are 50% for
the green form and 50% for ripe form in the case of
cooking banana consumption.

Pottage, boiled, and roasted forms are the most com-
mon ways of consuming green plantain by the respon-
dents. For green cooking bananas, pottage, boiled,
pounded, fried, and roasted forms are the most com-
mon ways of consumption. When ripe, plantains are
mostly eaten in fried, pottage, and boiled forms, while
cooking bananas are mostly consumed in fried, pottage,
and raw forms.

One striking observation is that the major forms of con-
suming cooking bananas in its various ripening stages
are approximately close to those of plantains. In other
words, there is high similarity of consumption forms
between plantains and cooking bananas. The meaning
of those results is that cooking banana consumption
forms fit into the people’s food system, and, therefore,
has the potential to adequately supplement plantain.

Table 4a
Distribution (%) of respondents by ripening stage and by rank of consumption form of plantain (PL) and cooking banana (CB)
RANK
A B C D
1 2 3 4 5 6 Total
Green Boiled
PL 142 36 41 14 8 2 0 100
CB 108 46 30 16 7 1 1 100
Fried
PL 76 1 22 40 24 3 1 100
CB 103 33 29 25 10 2 1 100
Pottage
PL 194 57 28 11 3 1 1 100
CB 126 54 29 10 6 1 9] 100
Pounded
PL 35 14 17 43 14 9 3 100
CcB 63 37 33 19 8 3 0 100
Roasted
PL 153 28 36 22 12 2 0 100
CB 30 23 27 40 7 3 0 100
Soup
PL 37 14 22 30 22 14 0 100
CB 16 13 25 6 31 25 0 100

Note: A = ripening stage; B = form of consumption; C = Crop; CB = cooking banana; D = number of respondents; PL = plantain; Rank = 1 is
the most preferred form of consumption, Rank = 2 is the next preferred consumption form, etc.
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Table 4b
Distribution (%) of respondents by ripening stage and by rank of consumption form of plantain (PL) and cooking banana (CB)
RANK
A B C D
1 2 3 4 5 6 Total
Half-ripe Boiled
PL 37 51 24 19 5 0 0 100
cB 28 64 25 11 0 0 0 100
Fried
PL 64 50 38 12 0 0 0 100
CcB 63 67 24 9 0 0 0 100
Pottage
PL 66 62 30 6 2 0 0 100
cB 44 57 36 5 2 0 0 100
Roasted
PL 31 29 32 32 7 0 0 100
CB 5 60 40 0 0 0 0 100
Ripe Akara
PL 2 50 0 0 50 0 0 100
CB 19 53 16 16 16 0 0 100
Boiled
PL 33 24 42 27 6 0 0 100
cB 13 39 39 22 0 0 0 100
Cake
PL 0 - - - - - -
cB 12 17 42 33 8 0 0 100
Fried
PL 196 69 29 2 0 0 0 100
CB 128 74 21 5 0 0 0 100
Moin-moin
PL 13 39 31 23 8 0 0 100
CB 25 32 32 16 20 0 0 100
Raw
PL 43 5 58 28 9 0 0 100
CcB 95 33 42 21 2 2 0 100
Roasted
PL 22 23 23 1 14 0 0 100
CB 5 20 60 20 0 0 [¢] 100
Pottage
PL 126 52 46 7 2 2 0 100
CB 58 40 47 12 2 0 0 100

Note: A = ripening stage; B = form of consumption; C = Crop; CB = cooking banana; D = number of respondents; PL = plantain; R = 1 is the

most preferred form of consumption, Rank = 2 is the next preferred consumption form, etc.

Table 4c
Distribution (%) of respondents by ripening stage and by rank of consumption form of plantain (PL) and cooking banana (CB)
RANK
A B C D
1 2 3 4 5 6 Total
Over-ripe Akara

PL 2 100 0 0 0 0 0 100

CB 4 75 25 0 0 0 0 100
Boiled

PL 2 100 0 0 0 0 0 100

CB 0 0 0 0 0 0 0 100
Fried

PL 1 100 0 0 0 0 0 100

CB 2 50 50 0 0 0 0 100
Moin-moin

PL 21 95 5 0 0 0 0 100

CB 18 94 6 0 0 0 0 100
Pottage

PL 21 95 5 0 0 0 0 100

cB 0 0 0 0 0 0 0 100
Raw

PL 19 90 10 0 0 0 0 100

CB 12 92 8 0 0 0 0 100
Roasted

PL 1 100 0 0 0 0 0 100

CB 0 0 0 0 0 0 0 0

Note: A = ripening stage; B = form of consumption; C = Crop; CB = cooking banana; D = number of respondents; PL = plantain; Rank = 1 is

the most preferred form of consumption, Rank = 2 is the next preferred consumption form, etc.
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However, a significant proportion of people still utilise
cooking banana like sweet banana, while others do not
know that cooking banana could be used in many other
ways. This may be connected with a lack of adequate
awareness on the ulilisation methods of cooking
banana. Therefore, to ensure full realisation of the
potential of the crop in supplementing plantain in the
food system, more effort should be channelled in creat-

ing awareness concerning its utilisation potentials. It is
believed that, everything being equal, increased con-
sumption of cooking banana will indirectly increase
farmers’ income from plantain. Likewise, increased ultil-
isation of cooking banana, instead of plantain, in plan-
tain-based food products is expected to positively affect
farmers’ income.
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