
89African Study Monographs, 30(2): 89-119,  June 2009

The VarieTy of foresT VegeTaTions in souTh-
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absTraCT  annually reproducing wild yam species (Dioscorea praehensilis and D. 
semperflorens) are considered to be the most important food for hunter-gatherer subsistence 
in terms of energy sources in the central african rainforests. despite their importance in the 
rainforest hunter-gatherer’s diet, annual yams are not widely distributed over the forest but 
locally concentrated in particular areas. in this study, i carried out vegetation censuses in two 
areas, one with abundant annual yam patches and one with few in southeastern Cameroon.  
The results indicate that the area with abundant annual yam patches is closely associated with 
the semi-deciduous forest, while the area with few patches was associated with the evergreen 
forest. Thus the difference in vegetation seems to affect the distribution and the availability 
of annual yam patches. however, recent studies have found evidence of historical human  
interventions that may have influenced the formation of semi-deciduous forest over the Congo  
Basin. Therefore, the degree of human influence on the distribution of the semi-deciduous 
forest itself, as well as that of annual yam patches, should be carefully examined to explain 
the abundance of annual yams.

Key words: annual yam; baka hunter-gatherers; food availability; forest landscape;  
Vegetation; semi-deciduous forest.

inTroduCTion

in the forests of Cameroon, 15 to 17 species of wild yam (the genus 
Dioscorea) grow (hladik & dounias, 1993; dumont et al., 1994; hamon et 
al., 1995). They are divided into two groups, “annual yams” and “perennial 
yams,” classified according to the reproductive cycle of aerial and underground 
parts of the plant. annual yams, D. praehensilis and D. semperflorens, have 
annual tubers, of which starch reserves reach the maximum during the dry sea-
son (hamon et al., 1995; mcKey et al., 1998; dounias, 2001; yasuoka, 2006a, 
2009). perennial yams, D. mangenotiana, D. burkilliana and most other edible 
yams, have perennial tubers (hamon et al., 1995) that reach the maximum size 
relatively irregularly. hence they are harvestable throughout the year (dounias, 
2001; yasuoka, 2006a).

wild yams, including both annual and perennial yams, have been subject to 
investigation, because their availability is considered to strongly affect the via-
bility of hunter-gatherer subsistence in the rainforests. in the earlier studies (e.g. 
Turnbull, 1962), most researchers thought that the african forest hunter-gatherers, 
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the so-called “pygmies,” were the original inhabitants of the central african 
rainforests, and that they had lived a nomadic way of life depending totally on 
forest products before they could access agricultural crops in the recent past. in 
the 1980s, some researchers disputed this traditional understanding, and doubted 
the viability of pure hunter-gatherer subsistence in the rainforests. hart & hart 
(1986: 41), who conducted ecological studies in the ituri forest in the north-
eastern Congo basin, pointed out that the ituri rainforest could not provide the 
Mbuti hunter-gatherers with sufficient energy sources for more than five months 
a year, particularly during the dry and early rainy seasons when forest food 
resources become extremely scarce. Their study has encouraged the revision-
ist argument on the origin of forest hunter-gatherers (e.g. headland, 1987; bai-
ley et al., 1989; bailey & headland, 1991). even though rainforests are gen-
erally known as the most productive ecosystem with an amazing diversity of 
flora and fauna, they insisted that food resources for human subsistence in rain-
forests were rather scarce, spatially dispersed, and seasonally variable, particu-
larly in terms of energy sources. Then, based on various studies on rainforest 
hunter-gatherers over the world, headland (1987) posed the “wild yam ques-
tion,” because wild yams could be considered the most important key resource, 
in that their availability strongly affected the viability of pure hunter-gatherer 
subsistence in the rainforests. His view was that the yams were insufficient as 
the energy source, and bailey et al. (1989) also argued it was unlikely that the 
hunter-gatherers currently living in the forests had inhabited the area before 
agricultural crops became available.

Concerning this issue of the african rainforests, bahuchet et al. (1991) and 
hladik & dounias (1993), who conducted their research in the northwestern 
Congo basin, argued that hart & hart’s conclusion could not be extended to 
other parts of the Congo basin, and postulated that in some areas of the central 
African forests wild yams may supply sufficient energy to hunter-gatherers even 
in the dry season. however, they did not provide evidence to refute the above-
mentioned revisionist argument. in fact, Kitanishi (1995: 116-117), who studied 
the aka belonging to the same linguistic group as the one studied by bahuchet 
et al. (1991), showed that the aka mostly depended on agricultural crops during 
the dry season,(1) although he did not support the revisionist argument. 

more recently, mercader and his colleagues excavated late pleistocene and 
early holocene sites in the northeastern and northwestern Congo basin, and 
pointed out the existence of ancient hunter-gatherers groups in the lowland for-
ests in the Congo basin prior to the introduction of farming to the region (mer-
cader, 2003a, 2003b; mercader & martí, 2003). however, the food resources 
that sustained them are still open to question. mercader (2003a) pointed out 
that these ancient hunter-gatherers also exploited the mammal species, nuts, and 
fruits similar to those used by present hunter-gatherers, whereas the abundance 
of these resources examined by Hart & Hart (1986) was found to be insuffi-
cient for supporting the present hunter-gatherer subsistence.

i agree with headland (1987) in that wild yams are the key foodstuff to this 
issue. sato (2001, 2006), for example, has shown that higher densities of wild 
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yams exist in the southeastern Cameroonian rainforest where the baka live than 
those estimated for other parts of the Congo basin (hladik et al., 1984; hart & 
hart, 1986; hladik & dounias, 1993). yasuoka (2006a) also provided counter-
evidence to hart & hart’s argument, based on observations of food intake dur-
ing a long-term foraging expedition (molongo, in baka vernacular) carried out 
by the baka. in this particular case, nearly a hundred people stayed in an area 
with abundant annual yam patches for as long as two months in the dry season. 
during this period, the baka in molongo camps subsisted on wild food, particu-
larly annual yams.

in addition, yasuoka (2009) points out the peculiar distribution of annual 
yams. despite their importance for the hunter-gatherer’s diet, annual yams are 
not widely distributed over the forest but locally concentrated, often near and 
around villages abandoned about several decades ago. he thus suggests the pos-
sibility that human activities have partly, if not totally, contributed to the expan-
sion of wild yam distribution into the inner forest.

in order to examine the process of increase in the availability of annual 
yams, and to say that it was influenced by human activities, further studies are 
needed to reveal the spatial and diachronic relationships among annual yam 
patches, the disturbed vegetation allowing sunlight to reach the forest floor, and 
vestiges of human activities over the Congo basin. This paper compares the 
compositions of the vegetation inventoried in an area with abundant annual yam 
patches to those in an area with few, and analyzes the relationship between the 
characteristic forest vegetation and the distribution of annual yams.

sTudy area and people

The field research for this study was conducted in southeastern Cameroon 
(fig. 1). The study area is densely wooded with gently rolling hills at an alti-
tude of 400-600 m above sea level. The vegetation is classified as a mixture of 
evergreen and moist semi-deciduous forests (letouzey, 1985). The mean annual 
temperature is around 25 degrees Celsius, which tends to be constant year-
round. annual rainfall at yokadouma about 100 km northeast of the study site 
varied from 1291-1680 mm in the years 1983-1993, with the average at 1518 
mm (Cameroon environmental watch, n.d.). The mean monthly rainfall in the 
dry season from december to february is less than 50 mm, whereas that in the 
rainy season (from march to november) is normally more than 100 mm. rain 
falls less in June and July than in other months of the rainy season.

The baka people live in southeastern Cameroon, northwestern Congo-brazza-
ville, and northeastern gabon. Their population is estimated to be from 25,000 
to 40,000 (hewlett, 1996; Joiris, 1998). Thirteen groups of bantu speaking cul-
tivators and two groups of adamawa-eastern speaking cultivators are associated 
with the baka. The baka maintain close economic and social relationships with 
their neighboring cultivators, as seen in other forest hunter-gatherers in central 
africa.
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The study site, Zoulabot ancien, is located halfway between two main roads, 
which run north to south in the east province of Cameroon. The total baka 
population of Zoulabot ancien in february 2005 was 160 individuals, compris-
ing 39 households, divided into five patrilineal descent groups (ye). according 
to the elders of the village, it was their parents that started to live around the 
settlement, namely they settled in the 1950s or 1960s. The population of the 
Konabembe (an ethnic group of the bantu cultivators) living in the village at 
this time was only five, because in the 1970s most of them migrated to Zou-
labot nouveau or other villages along the main road on the eastern side of the 
boumba river.

The Baka life is classified into five modes: at the village, at the snare hunt-
ing camp, during the long-term foraging expedition (molongo), during the gun 
hunting expedition, and visiting other villages (yasuoka, 2006a, 2006b). each 
household can choose any mode of life whenever they want to, with the excep-
tion of gun hunting expeditions, for which a gun needs to be borrowed from 
the cultivators or merchants. The proportions of household-days spent in each 
mode of life to the total number of household-days throughout the year were: 
48% at the village, 29% at the snare hunting camps, 9% in gun hunting expe-
ditions, 7% in molongo, and 7% visiting other villages (yasuoka, 2006a). 

although the baka consume wild yams both in village and in forest camps, 
annual yams are consumed in large quantities only while at molongo camps. 
The molongo camps often consist of ten households or more. The baka stay for 
two or three months, or even  longer at a distance of twenty to fifty kilometers 
from the village. Throughout this period, they subsist solely on wild foods, in 
particular, annual yams (yasuoka, 2006a, 2009).
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Fig. 1. southeastern Cameroon and the study site (Zoulabot ancien).
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meThods

Vegetation censuses were carried out in 2001 and 2002 in the forest around 
the village of Zoulabot ancien, where annual yam patches were rarely found, 
and in Jalope area about 40 km southeast of the village, where molongo camps 
were built for several weeks and the people harvested tons of yam tubers (fig. 
2, yasuoka, 2006a). Jalope area is in the bek river basin as is the village area, 
and not far from the divide with the dja river basin (figs. 1 & 2).

four one-hectare transects were set in each area. in this paper, those set 
around the village are called Village Transects, and those set in Jalope area are 
called Jalope Transects. Village Transects were situated near the settlement and 
agricultural fields, but none were ever the objects of agricultural activity at the 
time of study, according to the people in the village.

all transects were narrowly rectangular in dimension, 10 m by 1000 m, and 
subdivided into 40 sampling units of 10 m by 25 m, in order to count the rela-
tive frequency of species. all trees and lianas greater than 10 cm in diameter at 
breast height (dbh, using a standard of 1.3 m high) on each transect were mea-
sured, tagged, and identified as to their vernacular name with the help of Baka 
assistants. phonetic symbols of vernacular names are obtained from brisson & 
boursier (1979) and brisson (1988). herbal specimens of inventoried species 
were collected and subsequently identified at the National Herbarium of Camer-
oon. ecological and phytogeographic characteristics of the species were obtained 
from Vivien & faure (1985) and lebrun & stork (1991-1997), as well as from 
my observation. The classification criterion of Lebrun & Stork (1991-1997) was 
primarily employed for the inventory.
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Fig. 2. Village of Zoulabot ancien and the Jalope area.
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The basal area of each species, the total square meters of plant tissue or 
wood attributable to individuals of at least 10 cm dbh, was calculated. based 
on these measurements, relative density of individual species, relative frequency, 
and relative dominance for each species were calculated for each transect, by 
the following formula:

relative density = N / N all × 100
relative frequency = S / S all × 100
relative dominance = B / B all × 100

in which

N = number of individuals of a species
Nall = Total number of individuals of all species inventoried
S = number of sampling units on which a species occured
Sall = Total number of occurrences of sampling units for all species inventoried
B = Total basal area of a species
Ball = Total basal area of all species inventoried

each index sums to 100. The average of these three numerical values indi-
cates the ecological importance value (eiV) for each species(2) (greig-smith, 
1983, Campbell et al., 1986, baleé, 1994). a monoculture has an eiV of 100.

in order to calculate the similarity of species composition between the differ-
ent transects, the percentage similarity (renkonen, 1938, wolda, 1981) was used. 
To compute the coefficients of percentage similarity, each transect sample was 
standardized as percentages by eiV which sums to 100 in each transect. The 
coefficient of percentage similarity (P) between Transect 1 and Transect 2 was 
calculated as:

P = ∑ minimum (P1i , p2i)

in which

p1i = eiV of species i in Transect 1
p2i = eiV of species i in Transect 2

This coefficient ranges from 0 (no similarity) to 100 (complete similarity). In 
spite of the simplicity, the percentage similarity is one of the best methods to 
measure the similarity of species composition between the different transects, 
available as it is relatively little affected by sample size or species diversity 
(wolda, 1981).

To test the difference in distribution of the similarity coefficients among for 
pairs of the Village Transects, for pairs of the Jalope Transects, and for pairs of 
Village versus Jalope Transects, the Kolmogorov–smirnov test was used.
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resulTs

i. outline of the Transects

following is a brief description of each of the eight transects used for deter-
mining densities, frequencies, dominance, and eiV of tree and liana species.

1. Village Transect 1 (V1)
Transect V1 started 3 km southwest of the village and extended south. 

Transect V1 had 656 individuals, at least 116 species in 35 families, and 
a total basal area of 42.1 m2. The ten ecologically most important spe-
cies in descending order of importance were: Anonidium mannii (its eiV in 
Transect V1 is 8.74, annonaceae), Scorodophloeus zenkeri (7.63, Caesalpini-
oideae in fabaceae), Polyalthia suaveolens (4.07, annonaceae), Coelocaryon 
preussii (3.32, myristicaceae), Rinorea oblongifolia (2.87, Violaceae), 
Desbordesia glaucescens (2.57, irvingiaceae), Trichilia ornithothera or T. 
rubescens (2.17, meliaceae), Dichostemma glaucescens (2.16, euphorbiaceae), 
Afrostyrax lepidophyllus (2.01, huaceae), and Cola lateritia (1.89, sterucliaceae). 

2. Village Transect 2 (V2)
Transect V2 started 0.5 km north of the village and extended to the north-

west. Transect V2 had 521 individuals, at least 127 species in 36 families, and 
a total basal area of 38.7 m2. The ten ecologically most important species in 
descending order of importance were: Entandrophragma cylindricum (its eiV 
in Transect V2 is 4.39, meliaceae), Scorodophloeus zenkeri (3.38, Caesalpinioi-
deae in fabaceae), Cylicodiscus gabonensis (2.99, mimosoideae in fabaceae), 
Polyalthia suaveolens (2.98, annonaceae), Guarea thompsonii (2.95, meliaceae), 
Afrostyrax lepidophyllus (2.44, huaceae), Celtis mildbraedii (2.37, ulmaceae), 
Trichilia ornithothera and T. rubescens (2.29, meliaceae), Petersianthus macro-
carpus (2.23, lecythidaceae), and Staudtia kamerunensis (2.21 , myristicaceae).

3. Village Transect 3 (V3)
Transect V3 started 1 km east of the village and extended to the south-

east. Transect V3 had 511 individuals, at least 110 species in 39 families, and 
a total basal area of 29.0 m2. The ten ecologically most important species 
in descending order of importance were: Scorodophloeus zenkeri (its eiV in 
Transect V3 is 6.29, Caesalpinioideae in fabaceae), Pentaclethra macrophylla 
(4.28, mimosoideae in fabaceae), Polyalthia suaveolens (4.22, annonaceae), 
Pycnanthus angolensis (3.45, myristicaceae), Lasiodiscus mannii (3.39, rham-
naceae), Albizia adianthifolia (2.65, mimosoideae in fabaceae), Piptadeniastrum 
africanum (2.36, mimosoideae in fabaceae), Chrysophyllum boukokoense (2.34, 
sapotaceae), Anonidium mannii (2.33, annonaceae), and Coelocaryon preussii 
(2.20, myristicaceae). 

The basal area of each species, the total square meters of plant tissue or 
wood attributable to individuals of at least 10 cm dbh, was calculated. based 
on these measurements, relative density of individual species, relative frequency, 
and relative dominance for each species were calculated for each transect, by 
the following formula:

relative density = N / N all × 100
relative frequency = S / S all × 100
relative dominance = B / B all × 100

in which

N = number of individuals of a species
Nall = Total number of individuals of all species inventoried
S = number of sampling units on which a species occured
Sall = Total number of occurrences of sampling units for all species inventoried
B = Total basal area of a species
Ball = Total basal area of all species inventoried

each index sums to 100. The average of these three numerical values indi-
cates the ecological importance value (eiV) for each species(2) (greig-smith, 
1983, Campbell et al., 1986, baleé, 1994). a monoculture has an eiV of 100.

in order to calculate the similarity of species composition between the differ-
ent transects, the percentage similarity (renkonen, 1938, wolda, 1981) was used. 
To compute the coefficients of percentage similarity, each transect sample was 
standardized as percentages by eiV which sums to 100 in each transect. The 
coefficient of percentage similarity (P) between Transect 1 and Transect 2 was 
calculated as:

P = ∑ minimum (P1i , p2i)

in which

p1i = eiV of species i in Transect 1
p2i = eiV of species i in Transect 2

This coefficient ranges from 0 (no similarity) to 100 (complete similarity). In 
spite of the simplicity, the percentage similarity is one of the best methods to 
measure the similarity of species composition between the different transects, 
available as it is relatively little affected by sample size or species diversity 
(wolda, 1981).

To test the difference in distribution of the similarity coefficients among for 
pairs of the Village Transects, for pairs of the Jalope Transects, and for pairs of 
Village versus Jalope Transects, the Kolmogorov–smirnov test was used.
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4. Village Transect 4 (V4)
Transect V4 started 0.5 km southwest of the village and extended west. Tran-

sect V4 had 466 individuals, at least 132 species in 39 families, and a total 
basal area of 27.4 m2. The ten ecologically most important species in descend-
ing order of importance were: Scorodophloeus zenkeri (its eiV in Transect V4 
is 6.43, Caesalpinioideae in fabaceae), Afrostyrax lepidophyllus (4.66, huaceae), 
Irvingia gabonensis (4.23, irvingiaceae), Pentaclethra macrophylla (4.18, mimo-
soideae in fabaceae), Polyalthia suaveolens (2.69, annonaceae), Trichilia orni-
thothera or T. rubescens (2.62, meliaceae), Staudtia kamerunensis (2.28, myris-
ticaceae), Sloetiopsis usambarensis (2.16, moraceae), Strombosia pustulata (2.07, 
olacaceae), and Strombosiopsis tetrandra (1.82, olacaceae). 

5. Jalope Transect 1 (J1)
Transect J1 started 5 km north of the molongo long-stay camp (yasuoka, 

2006a) and extended south. Transect J1 had 444 individuals, at least 104 spe-
cies in 36 families, and a total basal area of 30.0 m2. The ten ecologically 
most important species in descending order of importance were Scorodophloeus 
zenkeri (its eiV in Transect J1 is 4.84, Caesalpinioideae in fabaceae), Anonid-
ium mannii (4.33, annonaceae), Manilkara obovata (3.50, sapotaceae), Des-
platsia chrysochlamys (3.48, Tiliaceae), Lophira alata (3.15, ochnaceae), Dich-
ostemma glaucescens (3.06, euphorbiaceae), Panda oleosa (2.84, pandaceae), 
Duboscia macrocarpa (2.79, Tiliaceae), Entandrophragma cylindricum (2.75, 
meliaceae), and Cola lateritia (2.69, sterucriaceae). 

6. Jalope Transect 2 (J2)
Transect J2 started at the end point of J1 and extended south. Transect J2 

had 357 individuals, at least 93 species in 31 families, and a total basal area 
of 25.7 m2. The ten ecologically most important species in descending order of 
importance were: Triplochiton scleroxylon (its eiV in Transect J2 is 8.95, ster-
culiaceae), Cola lateritia (6.60, sterucriaceae), Anonidium mannii (6.04, annona-
ceae), Celtis adolfi-friderici (4.77, ulmaceae), Dichostemma glaucescens (3.13, 
euphorbiaceae), Strombosia pustulata (2.62, olacaceae), Newbouldia laevis or 
spp. (2.46, bignoniaceae), Trichilia ornithothera or T. rubescens (2.40, melia-
ceae), Dialium pachyphyllum (2.24, Caesalpinioideae in fabaceae), and Scorodo-
phloeus zenkeri (2.16, Caesalpinioideae in fabaceae). 

7. Jalope Transect 3 (J3)
Transect J3 started at the end point of J2 and extended south. Transect J3 

had 397 individuals, at least 91 species in 35 families, and a total basal area 
of 24.1 m2. The ten ecologically most important species in descending order of 
importance were: Scorodophloeus zenkeri (its eiV in Transect J3 is 6.96, Cae-
salpinioideae in fabaceae), Anonidium mannii (6.88, annonaceae), Celtis mild-
braedii (5.57, ulmaceae), Panda oleosa (3.46, pandaceae), Angylocalyx pynaertii 
(3.45, faboideae in fabaceae), Celtis adolfi-friderici (2.85, ulmaceae), Desplat-
sia chrysochlamys (2.64, Tiliaceae), Chrysophyllum lacourtianum (2.26, sapo-
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taceae), Picralima nitida (2.13, apocynaceae), and Newbouldia laevis or spp. 
(2.09, bignoniaceae). 

8. Jalope Transect 4 (J4)
Transect J4 started at the end point of J3 and extended south. Transect J4 

had 388 individuals, at least 106 species in 35 families, and a total basal area 
of 28.3 m2. The ten ecologically most important species in descending order of 
importance were: Scorodophloeus zenkeri (its eiV in Transect J4 is 9.57, Cae-
salpinioideae in fabaceae), Afzelia bipindensis or A. pachyloba (4.69, Caesal-
pinioideae in fabaceae), Duboscia macrocarpa (3.48, Tiliaceae), Polyalthia sua-
veolens (3.34, annonaceae), Celtis adolfi-friderici (3.29, ulmaceae), Albizia adi-
anthifolia (2.68, mimosoideae in fabaceae), Cola lateritia (2.48, sterucriaceae), 
Celtis mildbraedii (2.30, ulmaceae), Funtumia elastica (2.12, apocynaceae), and 
Diospyros iturensis (1.83, ebenaceae).

Table 1 presents a summary of the results. The average number of individu-
als inventoried was 539 for Village Transects, and 397 for Jalope Transects. The 
average basal area was 34.3 m2 for Village Transects, and 27.0 m2 for Jalope 
Transects. it is obvious that the Village Transects contained more individuals 
and larger biomass than the Jalope Transects.

The average numbers of families and species inventoried were 121 species in 
37 families for Village Transects, and 99 species in 35 families for the Jalope 
Transects. each Village Transect had more families and species (110-132 species 
in 34-39 families) than any Jalope Transect (91-106 species in 31-37 families). 
Thus i point out that alpha diversity,(3) the species richness within a particu-
lar transect, is richer in each of the Village Transect than in any of the Jalope 
Transect.

Transects

Village Transect 1 656 35 116 42.1
Village Transect 2 521 36 127 38.7
Village Transect 3 511 39 110 29.0
Village Transect 4 466 39 132 27.4

Total of VillageTransect 1-4 2154 43 186 137.3
average for VillageTransect 1-4 539 37 121 34.3

Jalope Transect 1 444 37 104 30.0
Jalope Transect 2 357 31 93 25.7
Jalope Transect 3 397 35 91 24.1
Jalope Transect 4 388 35 106 28.3

Total of Jalope Transect 1-4 1586 46 179 108.1
average for Jalope Transect 1-4 397 35 99 27.0

Table 1.  Transect Vegetation inventory

note:  The size of each transect is 1 hectare. number of species is counted in the vernacular nomenclature.

number
of species

number
of individuals

number
of families

basal area
(m2)

note: The size of each transect is 1 hectare. 
number of species is counted in the vernacular nomenclature.

Table 1. Transect Vegetation inventory
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in comparison, 186 species in 43 families were inventoried in the four Vil-
lage Transects, and 179 species in 46 families in the four Jalope Transects. This 
is to say that the Village Transects had just a little more species in just a fewer 
families than the Jalope Transects. Therefore, the gamma diversity of each area, 
the overall species richness for the transects within the village or Jalope areas 
were similar.

That each Village Transect is richer in alpha diversity, and that the transects 
are almost equivalent in gamma diversity, automatically means that the Jalope 
Transects are richer in beta diversity, the difference in species composition 
among the different transects within the area. actually, the similarity analysis of 
species composition among the transects supports this indication. The eight tran-
sects yield 28 pairs of transects (Table 2). The similarities of these pairs can be 
systematically compared using the percentage similarity (renkonen, 1938, wolda 
1981). On average, the coefficient of percentage similarity for pairs of Village 
Transects is 55. That for pairs of Jalope Transects is 48. Although significant 
statistical difference between the coefficients among Village Transects and those 
of the Jalope Transects is not assured, the tendency of a lower coefficient of 
similarity among Jalope Transects is consistent with the indication i pointed out 
above, i.e. there is richer beta diversity among the Jalope Transects.

The average coefficient of similarity for pairs of Village versus Jalope Tran-
sects is 40, which is significantly lower than for pairs of the Village Tran-
sects (Kolmogorov–smirnov test, p<0.001), or for pairs of the Jalope Transects 
(p<0.025). Therefore, the Village Transects and the Jalope Transects are more 
homogeneous among themselves than any combination of mixed Village-Jalope 
Transect pair.

ii. Comparison of floristic Composition between Village Transects and Jalope Tran-
sects

in this section, i compare the characteristics of the Village Transects and the 
Jalope Transects. Table 3 lists the 20 ecologically most important species found 
in the Village Transects and in that of Jalope Transects. (see appendix for the 
complete inventory.) The shaded lines show 6 species found in both the Vil-

V2 V3 V4 J1 J2 J3 J4
V1 59 53 49 42 39 49 45
V2 55 58 43 36 43 43
V3 56 38 31 37 42
V4 36 34 40 44 Average
J1 46 51 45 Pairs of V & V : 55
J2 50 42 Pairs of V & J : 40
J3 55 Pairs of  J & J : 48

Table 2.  Coefficients of Percentage Similarity among Transec

Table 2. Coefficients of Percentage Similarity among Transects
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Table 3. The 20 ecologically most important species in Vegetation inventory of Village and Jalope 
Transects

note: shaded lines indicate the species inventoried in both the village area and Jalope area. 
*1  forest type of where a species mainly appears. ef (evergreen forest) and sdf (semi-desiduous 
     forest).  information was obtained from Vivien & faure (1985), lebrun & stork (1991-1997) and                                                                         
     schmitz (1988). 
*2 species that frequently appears in secondary vegetation, according to Vivien & faure (1985), 
     lebrun & stork (1991-1997), and my observation.  some also appear in old growth forest. 
*3 eiV refers to ecological importance Value,  the average of relative density, relative frequency, and     
    relative dominance.  (see appendix for the complete inventory.) 

species family size of tree major habitat*1 secondary
vegetation*2 eiV*3

Village Transects
Scorodophloeus zenkeri fabaceae (Cae.) l ef 5.93
Anonidium mannii annonaceae m ef-sdf 3.74
Polyalthia suaveolens annonaceae m ef-sdf 3.52
Pentaclethra macrophylla fabaceae (mim.) l ef + 2.96
Afrostyrax lepidophyllus huaceae m ef-sdf 2.63
Trichilia ornithothera ,  or T. rubescens meliaceae s ef-sdf + 2.23
Coelocaryon preussii myristicaceae l ef-sdf + 1.98
Pycnanthus angolensis myristicaceae l ef-sdf + 1.77
Staudtia kamerunensis myristicaceae l ef 1.72
Irvingia gabonensis irvingiaceae l ef-sdf 1.71
Entandrophragma cylindricum meliaceae l sdf 1.67
Guarea thompsonii meliaceae l ef 1.55
Uapaca guineensis , or U. spp. euphorbiaceae m ef-sdf 1.50
Petersianthus macrocarpus lecythidaceae l ef-sdf + 1.46
Cylicodiscus gabunensis fabaceae (mim.) l ef-sdf 1.46
Lasiodiscus mannii rhamnaceae s n/a 1.38
Celtis mildbraedii ulmaceae l sdf 1.32
Pausinystalia macroceras rubiaceae m ef-sdf 1.22
Hexalobus crispiflorus annonaceae l ef-sdf 1.17
Rinorea oblongifolia Violaceae s ef-sdf + 1.14

Jalope Transects
Scorodophloeus zenkeri fabaceae (Cae.) l ef 5.96
Anonidium mannii annonaceae m ef-sdf 4.69
Cola lateritia sterculiaceae l sdf + 3.40
Celtis mildbraedii ulmaceae l sdf 3.00
Celtis adolfi-friderici ulmaceae l sdf 2.88
Duboscia macrocarpa Tiliaceae l ef-sdf + 2.57
Desplatsia chrysochlamys Tiliaceae s ef-sdf 2.31
Polyalthia suaveolens annonaceae m ef-sdf 2.03
Afzelia bipindensis , or A. pachyloba fabaceae (Cae.) l ef-sdf 1.92
Angylocalyx pynaertii fabaceae (fab.) l sdf 1.82
Funtumia elastica apocynaceae l sdf + 1.74
Strombosia pustulata olacaceae l ef-sdf 1.72
Chrysophyllum lacourtiana sapotaceae l sdf 1.72
Dichostemma glaucescens euphorbiaceae m ef-sdf + 1.67
Triplochiton scleroxylon sterculiaceae l sdf + 1.56
Lasiodiscus mannii rhamnaceae s n/a 1.51
Entandrophragma cylindricum meliaceae l sdf 1.46
Newbouldia laevis , or spp. bignoniaceae m n/a + 1.44
Anthonotha macrophylla fabaceae (Cae.) s sdf + 1.36
Diospyros iturensis ebenaceae s n/a 1.33

Table 3. The 20 ecologically most important species in Vegetation inventory of  Village and Jalope Transects

note: shaded lines indicate the species inventoried in both the village area and Jalope area. *1 forest type of where a species mainly
appears. ef (evergreen forest) and sdf (semi-desiduous forest). information was obtained from Vivien & faure (1985), lebrun &
stork (1991-1997) and schmitz (1988). *2 species that frequently appears in secondary vegetation, according to Vivien & faure (1985),
lebrun & stork (1991-1997), and my observation. some also appear in old growth forest. *3 eiV refers to ecological importance Value,
the average of relative density, relative frequency, and relative dominance.  (see appendix for the complete inventory.)
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lage and Jalope Transects. Scorodophloeus zenkeri (its eiV in the total of Vil-
lage Transects is 5.93, that in the total of Jalope Transects is 5.96), ranking first 
in both lists, is a tall shade-tolerant tree with evergreen foliage that can grow 
under closed canopy. it is very common in evergreen forests in southern and 
southeastern Cameroon (Vivien & faure, 1985). Anonidium mannii (3.74 in the 
Village, 4.69 in the Jalope), ranking second in both lists, and Polyalthia suaveo-
lens (3.52 in the Village, 2.03 in the Jalope), ranking third in the village inven-
tory and 8th in the Jalope inventory, are medium shade-tolerant trees with ever-
green foliage. These species are distributed both in the evergreen and semi-
deciduous forests (Vivien & faure, 1985). Lasiodiscus mannii (1.38 in the Vil-
lage, 1.51 in the Jalope), ranking 16th in both inventories, is a shade-tolerant 
shrub with evergreen foliage.

Two other common species in the two inventories are both shade-intolerant 
trees. Entandrophragma cylindricum (1.67 in the Village, 1.46 in the Jalope), 
ranking 11th in the village inventory and 17th in the Jalope inventory, is a very 
tall tree with deciduous foliage. Celtis mildbraedii (1.32 in the Village, 3.00 in 
the Jalope), ranked at 17th in the village inventory and 4th in the Jalope inven-
tory, is also a tall tree with deciduous foliage. These two species commonly 
appear in the semi-deciduous forest in Cameroon (Vivien & faure, 1985).

out of fourteen species listed only in Village Transects, Pentaclethra macro-
phylla (2.96 in the Village, 0 in the Jalope) and Staudtia kamerunensis (1.72 in 
the Village, 0.17 in the Jalope) are distributed mainly in the evergreen forest, 
and the other twelve appear both in the evergreen forest and semi-deciduous 
forest (Vivien & faure, 1985). seven species often compose the secondary veg-
etation. in particular, pentaclethra macrophylla, Coelocaryon preussii (1.98 in the 
Village, 0 in the Jalope), Pycnanthus angolensis (1.77 in the Village, 0.20 in the 
Jalope), and Petersianthus macrocarpum (1.46 in the Village, 0.26 in the Jalope) 
are noted to be common species in the older secondary vegetation in the ever-
green forest area (schmitz, 1988; Chujo, 1992).

in contrast, out of fourteen species listed only in Jalope Transects, at least 
seven species, Cola lateritia (0.74 in the Village, 3.40 in the Jalope), Celtis 
adolfi-friderici (0.95 in the Village, 2.88 in the Jalope), Angylocalyx pynaertii 
(0.99 in the Village, 1.82 in the Jalope), Funtumia elastica (0.34 in the Village, 
1.74 in the Jalope), Chrysophyllum lacourtiana (0.72 in the Village, 1.72 in the 
Jalope), Triplochiton scleroxylon (0 in the Village, 1.56 in the Jalope), Anthono-
tha macrophylla (0.30 in the Village, 1.36 in the Jalope), are trees distributed 
mainly in the semi-deciduous forest, and most of them frequently appear in 
secondary vegetation (letouzey, 1985; Vivien & faure, 1985; schmitz, 1988; 
Chujo, 1992).

i point out that the Village Transects contain more species of the evergreen 
forest in comparison to those found in the Jalope Transects, which contain 
more species of the semi-deciduous forest. This finding is also supported by the 
results shown in Table 1, that Village Transects contain more tree individuals 
and more biomass, i.e. denser vegetation, than Jalope Transects do. in fact, a 
very old growth evergreen forest of Gilbertiodendron dewevrei (Caesalpinioideae 
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in fabaceae), few of which are found in the Jalope area, is somewhat widely 
distributed in the village area, although this species did not occur in any tran-
sect and was not inventoried.

disCussions

i. semi-deciduous forest and the distribution of yam patches

wild yams have been studied closely, because their availability is consid-
ered to strongly affect the viability of hunter-gatherer subsistence in the rainfor-
ests. according to sato (2001), the perennial yams may have been the poten-
tial major energy source for the hunter-gatherers. but yasuoka (2006a) indicated 
that annual yams were more crucial for the baka diet, particularly during long-
term foraging (molongo) camps held in the dry season when other forest food 
resource became very scarce. There is no doubt that the increasing availability 
of annual yams has amply contributed to the diet of the forest hunter-gatherers, 
even if it is not yet clear whether the availability of annual yams definitively 
affected the viability of the earlier hunter-gatherers in the central african rain-
forests.

yasuoka (2009) points out that, despite their importance for the hunter-gather-
er’s diet, annual yams are not widely distributed over the forest but locally con-
centrated in particular areas. The people of Zoulabot ancien carry out molongo 
in an area at a distance of 40 km from the village (yasuoka, 2006a). moreover, 
according to the elders of Zoulabot ancien, they have carried out molongo in 
the Jalope area since the 1960s, immediately after their settlement in the pres-
ent village (yasuoka, 2006a). Thus it is unlikely that overexploitation caused 
the depletion of annual yam patches around the present village. The reason why 
few annual yam patches are distributed around the village is probably because 
the forest near the village has had less potential as a habitat for annual yams.

The comparison of vegetation inventories indicates that the Jalope area has 
much more vegetation components of the semi-deciduous forest. relatively more 
sunlit condition in the semi-deciduous forest would have a positive effect on the 
formation of annual yam pathes, because the stems annually renew and grow 
in the direction suited for photosynthesis at the beginning of the rainy sea-
son. in fact, it is reported that yam species with annual stems in general grew 
in savanna areas (dumont et al., 1994; dumont, 1997), and that annual yams 
found in the forest area also favored habitats with sunlight, i.e. the forest gaps 
(yasuoka, 2009). it is thus very probable that the high potential of Jalope as 
annual yam habitats are strongly associated with the semi-deciduous forest veg-
etation.

on the other hand, there are few annual yam patches found around the vil-
lage, where the vegetation components of the evergreen forest is somewhat 
dominant. The physical conditions, e.g. the light level on the forest floor around 
the village are less suitable for annual yams to grow than those in the Jalope 
area.
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ii. importance of the historical Context

i argue that the distribution of annual yam patches is strongly associated 
with that of semi-deciduous forest. i also argue that the process of forma-
tion of annual yam patches is too complicated to conclude that their distribu-
tion is determined simply by natural conditions, or by the present magnitude 
of gathering pressure. Yasuoka (2009) provides some findings that corroborate 
the role of human influence which may have encouraged the wide distribu-
tion of annual yam patches in the Jalope area: 1) There is no village within 40 
km from the Jalope area at present, but there used to be several villages of the 
Konabembe or other related bantu cultivators in the vicinity of the yam-abun-
dant areas about 100 years ago. There must have been some human interference 
to the vegetation of the area. 2) The baka transplant yam tubers, and this prac-
tice can encourage the dispersal of wild yams. if these human activities con-
tinuously affected the formation of annual yam patches, their distribution would 
have expanded more easily into the inner forest, in spite of their poor ability 
of propagation (yasuoka, 2009). he thus points out that annual yams have the 
characteristics of the “encouraged weed crop” (harlan, 1992: 89) that adapt to 
a forest environment disturbed by man, or to the fringe of cultivated fields and 
gardens (yasuoka, 2009).(4) in other words, moderate human activities would 
have positively influenced the formation of annual yam patches, and the process 
of increasing availability of annual yams should be reconsidered focusing on the 
intermediate state of exploitation between simple gathering and full cultivating 
(dounias, 1993, 2001; yasuoka, 2009).

In addition to the direct or daily influence of human activities, longer-term 
human interventions into the forest landscape that may have taken place over 
several decades should be considered. some researchers argue that the semi-
deciduous forest in Cameroon, or other parts of the Congo basin, could have 
been formed partly due to the long-term human interventions, i.e. the clearing of 
the forest for shifting cultivation (richards, 1996; ichikawa, 2001; white, 2001; 
Van gemerden et al., 2003; shikata, 2006). in fact, forests in eastern Cameroon 
are characterized by a high frequency of shade-intolerant and semi-deciduous 
species, e.g. Triplochiton scleroxylon and Entandrophragma cylindricum, which 
have a low potential of natural regeneration under the closed canopy (letouzey, 
1985; Chujo, 1992; shikata, 2006). Chujo (1992) further suggested that the 
large gaps made from shifting cultivation may have promoted the regeneration 
of these shade-intolerant and semi-deciduous trees in the region, resulting in a 
mosaic of semi-deciduous and evergreen forests. Triplochiton scleroxylon and 
Entandrophragma cylindricum were found in the Jalope Transects, which are 
around and near the locations of several villages abandoned several decades ago 
(Table 3). if this argument is to be generalized, human existence would have 
influenced the expansion of the semi-deciduous forest, which could have indi-
rectly contributed to the expansion of annual yam distribution into the rainforest 
area.(5)

still, the very long-term changes in the forest landscapes, on the scale of nat-
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ural history, should not be ignored. Through pollen analyses and climatologi-
cal studies, maley (2001) argued that the last extensive regression of the for-
est seemed to have occurred between 2500 and 2000 bp in the african forest 
block. at this time, deep openings appeared particularly in areas with the high-
est climatic variability, associated with the frequent occurrence of forest fires. 
Thus, he suggests that the semi-deciduous forests in southern Cameroon have 
developed over the past 2 millennia as a result of the establishment and devel-
opment of pioneer forest formations. he implied that it was possible that the 
fragmentation of the forest block in the Cameroon region provoked some of 
the bantu migrations into the forest area (maley, 2001). although it is open to 
question whether early bantu people migrated to utilize annual yams or not, 
locations suitable for annual yam patches in the forest would undoubtedly have 
increased because of such fragmentation of the forest.

in conclusion, the result of vegetation inventory indicates that annual yam 
patches tend to form in association with the semi-deciduous forest. it is also 
important to pay full attention to the human-forest interactions in order to com-
prehend the process of increasing availability of annual yams in the central 
african rainforests.(6) The human-forest interactions should be examined at least 
in two different timescales: 1) several years to a few decades in which human 
activities directly affect the formation and diminishment of annual yam patches 
through the transplantation of yam tubers or the clearing of the forest for fields 
and settlements, and 2) several decades to hundreds of years in which human 
habitation and migration in an extensive area would have indirectly affected the 
distribution of annual yams by contributing to the formation of a mixture of 
semi-deciduous and evergreen forests.
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noTes
(1)  Kitanishi (1995) suggested that the location of the camps near villages caused much 

consumption of agricultural crops. he also suggested that the aka consumed much less 
D. praehensilis than the baka did as described by yasuoka (2006a).

(2)  balée (1994) used the sum, not the average, of the three indices of each species for its 
ecological importance value (eiV), for which the sum of all inventoried species was 
300.

(3)  Three terms for measuring biodiversity over different spatial scales are used: alpha, 
beta, and gamma diversity (whittaker, 1972; hunter, 2002).

(4)  The present population of the village is much larger than that before the sedentarization, 
so that the gathering pressure around the present village would be too high for annual 
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yam patches to form.
(5)  yasuoka (2009) doubts that the bantu or other cultivators eagerly planted annual yams 

in their fields when they lived in these now abandoned villages, because bananas and 
cassavas, the two major crops in the region, were already available at that time.

(6)  In this paper, I emphasized the possibility of human influence on the expansion of the 
semi-deciduous forest and annual yam patches. however, the possibility cannot be 
ignored as to the case that sufficient annual yam patches for the hunter-gatherer subsis-
tence had already existed under natural conditions over the Congo basin before human 
inhabitation. in this case, the presence of the early forest hunter-gatherers who ex-
ploited annual yams and game meat probably attracted the cultivators who later came to 
the forest area utilized by the hunter-gatherers. Then, the inhabitation of the cultivators 
would have accelerated the formation of the semi-deciduous forest and the expansion of 
annual yam patches. more empirical data are needed to construct a more detailed his-
torical model of human inhabitation in the central african rainforests.
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