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Indigenous M ethods in Preserving Bush Mango Kernelsin Cameroon
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Abstract: Traditional practices for preservimigringia wombolu andlrvingia gabonensis (bush mango)
kernels were assessed in a survey covering twélages (Dongo, Bouno, Gribi [East], Elig-Nkouma,
Nkom I, Ngoumou [Centre], Bidjap, Nko’ovos, Ondo@outh], Besong-Abang, Ossing and Kembong
[Southwest]), in the humid lowland forest zone @ni&roon. All the interviewed households that own
trees of species were found to preserve kernelgennds of abundance, excluding Elig-Nkouma
(87.5%). Eighty nine and 85% did so in periods oé&rsity for I. wombolu and I. gabonensis
respectively. Seventeen and twenty-nine kernelgovasion practices were recorded forwombolu
and |. gabonensis respectively. Most were based on continuous hgatinthe kernels or kernel by-
products (cakes). The most commonly involved kegphe sun-dried kernels in a plastic bag on a
bamboo rack hung above the fireplace in the kitch®n78% of interviews households reported
preservingl. wombolu kernels for less than one year while 22% preseitvéal more than one year
with 1.9% for two years, the normal length of thié-season period for trees in the wild. Cakes
wrapped with leaves and kept on a bamboo rack buagthe fireplace were reported by households in
the East and South provinces to stiykéngia gabonensis longer (more than one year). Further studies
on the utilization of heat for preserving and cagribush mango kernels are recommended.
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INTRODUCTION Irvingia gabonensis and Irvingia wombolu
Vermoesel! (previously identified as Irvingia
Tropical moist forests are known to be the earth’sgabonensis var excelsa™) are indigenous fruit trees
reservoir of carbon and play an important role inoriginating in West and Central Africa. The geodniap
maintaining and enhancing environmental quality. Inrange oflrvingia wombolu is from Senegal to Uganda
southern Cameroon, the humid lowlands are dominate@hile that of Irvingia gabonensis is from Nigeria to
by tropical moist forests. Owing to demographic Congd”. The fruits ofl. wombolu andI. gabonensis are
pressures on land resources and exploitation ofcts ~ Similar in appearance to that of cultivated mango
flora, the humid lowlands of Cameroon are gradually{Mangiferaindica) and 7t]he|r color varies from green to
being deforested. Many forest conservation initegi  Yellow when maturé”. 1. gabonensis flowers in
have been launched, but to be sustainable, thEebruary—March and fruits of the rainy season Euly

management of tropical moist forests must take intqrﬁiﬁ);ﬁ:]?ﬁ: d\:‘;h!gésvé?]ngg#ug?y&rj?é% October and

account the needs of the local people who depend on I. gabonensis has edible fruits whilé. wombolu has

the forest as a source of food, condiment, mediaivee . . .
raw materials. Domestication of indigenous frugets inedible ones. The kernels of both species are asexl
) 9 condiment in soups, increasing their viscosity and

can help to Fackle th's prqbl@rﬂ. . drawability (‘sliminess’), butl. wombolu is preferred
Dome_st|cat|on IS an !teranve process _that inciude due to its better sliming qualiti®s Consequently].
the selection of the species to be domesticat@ufr  \\omholy kernels fetch high prices in cross-border
socioeconomic  studies, germplasm collection ang,;qdi%11 The trade of the kernels of both species from
genetic mproverneﬁi. In the tropics of Africa, tree  cameroon to neighboring countries (Nigeria, Gabon,
domestication is executed by ICRAF (World Equatorial Guinea and Central African Republic) has
Agroforestry Centre) and its partners as a friendly peen valued at US$260, 000 per anfitim A
environmental farmer-driven and market-led procesgomparison of the nutritive qualities of the kemef
matching intraspecific diversity of high-value tse®  both species (Table 1) indicates thakombolu is more
the needs of subsistence farmers and producenergy-rich due to its higher fat percentage aigjhou
market§'. In a farmer survey based on the priorities ofpoth species are a good source of oil. The fat from
subsistence farmers and national researéMgyingia  wombolu kernels have lower iodine and saponification
gabonensis was identified as the top priority species for value§™**. However, the percentage of crude protein is
domestication in humid West Africa. low for the two species (near 7%).
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Table 1: Percent proximate composition of freshatiefl kernels fronirvingia spg™

Moisture Fat  Total carbohydrates  Ash Crude proteiCrude fibre Vit. C (mg/100g) Vit. A (mg/100g)

I. wombolu 11.90 513 26.02 2.46 7.42 0.86 9.24 0.63
|. gabonensis 12.80 37.04 26.41 2.32 7.07 1.22 12.32 0.62

Table 2: Descriptive variables of the study sites

Province Village Ethnic group Latitude Longitude pRé@tion Degradation of Market
°N) (°E) density forest access
Centre Nkom | Menguisa °25’' 11°23' High High High
Elig-Nkouma Eton 07’ 11°24° High High Medium
Ngoumou Ewondo 36’ 11°19’ High Medium High
East Dongo Boblis Aar 1326’ Medium Medium High
Bouno Kako 202 1459’ Low Low Very low
Gribi Mbimo 342 1508’ Low Low Very low
South Bidjap Ntumu 26’ 10°42’ Low Low Very low
Nko'ovos I Bulu 256’ 11°21 Medium Medium High
Ondodo Bulu 281 11°40° Low Low Very low
Southwest Ossing Ejagham °3%’ 19’ High Low High
Kembong Ejagham °38’ 14 High Medium High
Besong-Abang Ejagham 5N LL7 High High High

Owing to seasonality and the variable yield fromrainy seasons occurring from mid-March to mid-July
year to year, farmers store bush mango kernelsdaro and from mid-August to mid-September.
to (i) satisfy household consumption all year roamd Study villages were chosen using information,
(i) sell surplus stock off-season (when the prise collected during a rapid reconnaissance survey in
higher). The off-season period basically lasts tieo December 2000-January 2001, in particular areasevhe
years for trees in the wild. Two questions arisarfr people usually collect and ude gabonensis and I.
this situation: wombolu kernels. From this survey, 12 villages in four
Do farmers satisfy household consumption needprovinces were selected (Table 2). Except for three
and market demand of bush mango throughout the yeavillages in the South Province (Bidjap, Nko'ovos I
especially during the off-season period? Ondodo) and Ngoumou in Centre Province, all the
Do indigenous practices for preserving bush mangeillages had both species.
kernels and kernel by-products alter their nuteitiv A total of 240 households (20 households randomly
quality? sampled per village) were interviewed using a
Although the nutritive quality ofi. gabonensis  questionnaire focused on: (i) the availability (e
kernels have been investigdféd” there is still little  presence) of. gabonensis andl. wombolu trees on their
knowledge about the nutritive quality bfwombolu at ~ farms, (ii) whether they extract the kernels or ant
the village level and the impact of indigenous picgs  how the volume extracted varies between periods of
of preserving bush mango kernels on their nutritivehigh and low yields, (iii) the storage of kerned® (they
quality. During the fieldwork, samples of storedsbu usually store the kernels or not and for what pse®),
mango kernels and kernel by-products were collectediv) the amount stored and the method of storagke, (
for future chemical analysis. However, the resalts  the processing of kernels (cake, oil extractionfotee
not yet available. storage and (vi) the duration of storage.
This study attempts to respond to the first qoesti As the interviews took place during the fruiting
above by investigating the different indigenousperiod, processing and storage methods were olikerve
practices for preserving bush mango kernels atdesm and recorded by the interviewer. Samples of kernels

level. preserved in different ways were also collected for
further chemical analyses. Statistical analysesewer
MATERIALSAND METHODS performed using Genstat 5 (4.1).
The study was carried out in four (Southwest, RESULTSAND DISCUSSION

South, Centre and East) provinces of the humid
lowlands of Cameroon. This zone is characterized by Excluding the South province and Ngoumou, the
altitudes below 1000 m with annual rainfall abo®®Q  two species occurred at all study sites. The diffee in
mm, except for the Southwest where annual rairgall the durability of the kernels is exploited in matighes
between 3000 and 5000 mm. The rainfall pattern isut overall,|. wombolu kernels are preferred due to
unimodal in the Southwest with one rainy seasortheir better sliming qualities. Therefore, farmasd to
peaking in August-September. In the Centre, Sonth a have at their disposal a basic amount of kernelsottf
East provinces, the rainfall pattern is bimodalhwiivo  species to diversify their nutrition.
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Table 3:  Ownership and number (average, min ang ofdrvingia wombolu andlrvingia gabonensis trees in the study sites (20 households

per village)
Province Village % of households having Average henof Minimum and maximum number
the species in their farm trees per household trees per household
|. gabonensis |. wombolu |. gabonensis  |. wombolu |. gabonensis I. wombolu
Centre Nkom | 5 45 0 1 0-1 0-2
Elig-Nkouma 80 15 2 0 0-5 1-3
Ngoumou 85 - 4 - 0-11 -
East Dongo 95 20 3 0 0-8 0-3
Bouno 95 40 8 2 1-40 0-20
Gribi 95 100 6 3 0-20 1-15
South Bidjap 100 - 9 - 2-22 -
Nko'ovos I 100 - 16 - 1-56 -
Ondodo 100 - 6 - 1-20 -
Southwest Ossing 100 100 25 25 7-70 4-123
Kembong 100 100 18 59 0-58 3-505
Besong-Abang 100 100 13 24 1-100 2-220
Table 4: Distribution ofrvingia wombolu (I w) andlrvingia gabonensis (I g) trees on farmers’ land (20 households pkage)
Province Village % of trees per land use system
Cocoa farm Forest Homegarden Food crop field
Iw g Iw lg Iw lg Iw g
Centre Nkom | 0 0 0 0 27 0 82 100
Elig-Nkouma 57 82 0 0 0 0 43 18
Ngoumou - 27 - 19 - 1.5 - 52
C average 21 45 0 12 16 0.9 58 42
East Dongo 0 1.9 50 56 0 0 50 42
Bouno 2 0 98 100 0 0 0 0
Gribi 15 4 94 96 15 0 3 0
E average 1.6 1.6 93 91 0.8 0 4 7
South Bidjap - 31 - 44 - 0.6 - 24
Nko'ovos I - 22 - 2 - 7 - 68
Ondodo - 26 - 19 - 0.9 - 54
S average - 26 - 19 - 4 - 51
Southwest Ossing 65 44 7 23 3 0.8 24 32
Kembong 84 58 0 0.9 0.3 18 16 39
Besong-Abang 65 52 0 3 8 1.6 27 49
Sw average 75 49 1.8 12 3 13 20 38
Overall average 70 36 7 26 3 2 19 36
Start: The same trend as forwombolu can be found for
Presence of Irvingia wombolu and Irvingia |. gabonensis. Households in the Southwest have on

gabonensis trees in farmlands: The highest number of average mord. gabonensis trees on their farm than
|. wombolu trees per household was found in the Manyuheir counterparts in other provinces. However, an
Division villages in Southwest Province (Table 3), average number of 116 gabonensis trees per household
where farmers have planted the species mainlyéir th \yas recorded in Nko'ovos II, which approximates the
cocoa and coffee farms (75% of trees) and t0 ymount found in the Southwest Province. Clear
lesser extent in food crop fields (20%; Table 4).giterences can be found in the distribution bf
Households n the East Province mairdgllect gabonensis per land use system (Table 4). Contrar. to
I. wombolu fruits from the forest (93%). Here, very few wombolu, |. gabonensis seems to be less planted or
t2reoe S far(re] frc])und h I|r:j f.a rm(T.rs lf(lelds. On%ani retained in cocoa-farms. Overdllgabonensis trees are
ress&e:tivtele d?:sgsg zf mdrE 'g_slzazgnmabighn'\loommore often found in food crop fields (36% agaird¥®
treelzos in ytheirpfarms and t)r/wse who do haegnth for 1. wombolu), cocoa farms (36%) and also most
: rfrequently collected from the forest (26% again¥t).7

only in small numbers (maximum of 2 or 3 trees pe ) S : .
household). It is worthwhile noting here that dies ~ -0°king at the distribution per province, the ditface

in Centre Province are characterized by highis most s@riking in the Southwest province [whére
demographic pressures on land. Contrasting with th&ombolu is mostly planted (cocoa farms) and
Southwest province where farmers plantesingia ~ 9abonensis retained when opening up forest for food
trees, most trees in Centre and East provinces wef@opping] and not really apparent in East province,

retained when opening up forests for cocoa farms owhere people continue to collect most of the preduc
food cropping. whetherl. wombolu or I. gabonensis from the forest.
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However, the amount ¢f gabonensis trees located were found only in specific areas, such as nutsksm
in cocoa-farms (45%) is almost the same as thatdou mud walls in the Southwest and cakes wrapped with
in food crop fields (42%) in the Centre province. leaves in the East and South (Fig. 1 and 2). Other

storage methods occur in many areas, like sun gligin

Extraction and storage of kernels: All the households kernels and cake wrapped in leavegjabonensis seed
with 1. wombolu trees in their fields extract the kernels cakes are made in the East, South and Ossing
in periods of abundance. A few of them, howeveveha (Southwest) whilel. wombolu ones are exclusively
no kernels to extract in periods of scarcity (Tabje Made in the Eastern province. The process corsists
Households in the Eastern Province, which mainly re roasting and grinding the kernels. The paste that i
on forest resources for the extraction of kerreggm to ~ obtained in this way is put in a cake tin (contajrend
be more vulnerable than those of the Southwest thd@ft to dry for a few hours. Once solid, the cake i
have I. wombolu trees on their farms. The results in removed from the container and is ready for usehén

Table 4 show that, on average, 25% of the houssholdillage of Gribi, women place a tin below the god

in East Province do not extract kernels in periofls which . gabonensis cake is stored, to collect the oil that

scarcity against only 2% in the Southwest Provincedrips fromits running. This oil is used in cooking

The total number of trees per household is also a

determining factor. The more trees a householdthas, Duration of storage: A 22% of the interviewed

less vulnerable it will be two years of low prodoat households reported they preservedombolu kernels
Except for Elig-Nkouma, where 12% of householdsfor more than a year and very few (1.9%) for twarge

with |. gabonensis in their fields eat the fresh fruits and During the survey, however, no samples of kernels o

throw away the nuts, all the other households ektra cake older than one year were found in any of theys

the kernels in periods of abundance (Table 4)sités. This suggests that farmers rarely manage to

Households in the Centre and South provinces seem $atisfy their household consumption needs lof

be more affected by bad production. For example, 68vombolu throughout the year and many farmers stated

and 57% of households in Ngoumou and EIig-Nkouméhat after 6-8 months preservatidnwombolu kernels

respectively do not extratt gabonensis kernels in that tasted soapy, making them undesirable for

period against 0% in Ossing and Kembong. consumption. The duration of storage reported most
At least half and 70% of the farmers who extlact frequently (78% of households preservingvombolu

wombolu and 1. gabonenss kernels respectively kernels) are 6 months to less than one year fothall

preserve part of their harvest. Overall, the pergmof ~Methods recorded.

households that stotewombolu kernels were found to abAmopgstk all tlhe meth%ds recorﬁed o preosdr.vef
be higher (P = 0.003) in periods of abundance (3.8 gabonens's kernels in the Southwest, 70% o
than in periods of scarcity (84.7%) while this households reported that they could not stdre

percentage was not found to be significantly déferin 92282232 éZLerQOSr; rézagnogebgrizrc;olrr]agllehl:zr?st,cwer
periods of abundance and scarcity ifagabonensis (97 9 9

and 96% respectively). Interestingly, although thethe fireplace were found to preserve the kernelgdst:

numl:r)]er of | Wog??fom ]:[rees hper Po;bseholq in .the 62% of the households using this method reported
Southwest (36) di ers from that ofgabonensis (18; preserving kernels for more than one year (with 32%
Table 4), the quantity of kernels extracted andi;. more than 18 months).

preserved for both species is the same (Table daéh
period. This indicates the importance of both sgeci CONCLUSION AND RECOMMENDATIONS
for farmers all year round, as their fruiting perio
differs. In the Centre and East provinces, the malwf During the survey farmers stated that they are
| wombolu kernels extracted and preserved is lowerrarely able to preserve sufficient good quality t(no
than that ofl gabonensis. This is probably due to the rotten and tasteful) kernels to meet their houskhol
very low number of. wombolu trees compared to that needs throughout the year. The principal idea fkhin
of | gabonensis. The importance of. wombolu in the  the choice of storage method is to avoid the humidi
Southwest could be due to the preferences of Nigeri that leads to deterioration in the quality of theriels.
traders, because this species fetch high pricesoss- The diversity found in indigenous practices for
border market§'. preserving bush mango kernels indicates the degfree

farmers’ knowledge and their experience in presgrvi
Methods of preservation: In all sites, the most Irvingia spp. Kernels. However, there is a need to
common storage place is a platform of bamboo racklevelop methods of preservation that allow longater
hung over a fireplace in the kitchen. Preservatiorstorage (more than 1 year) without reducing the
methods were found to be similar for the two spgcie nutritive value and sensory attributes. The best
although more methods were recordedi fgabonensis ~ approach to develop these techniques would beitd bu
(29) as compared th wombolu (17). Some methods upon the existing local knowledge.
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Fig. 1: Main preservation methodslofingia wombolu nuts and kernels in the Southern Cameroon
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Fig. 2: Main preservation methodslofingia gabonensis nuts and kernels in the Southern Cameroon

A drying rack made of bambo8dmbusa vulgaris) * The optimum temperature for preserving bush
hung over a fireplace in the kitchen emerged as the mango seeds and cakes without reducing their

most frequent storage place. This clearly indicéites sensory and nutritive attributes.
cold and humidity are to be avoided during storafje
bush mango kernels. Continuously heating kernets an ACKNOWLEDGEMENTS
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(ICRAF West Africa) and all the farmers who were 11. Okafor, J.C., 1981. Woody plants of nutritional
interviewed during this study.
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