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'ORPHAN TREES OF THE FOREST':
WHY DO NTUMU FARMERS OF SOUTHERN CAMEROON

PROTECT TREES IN THEIR SWIDDEN FIELDS?

STEPHANIE M. CARRIEHE
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ABSTRACT.-Many traditional tropical-forest swidden fanner& protect trees dur­
ing field clearing, but the motivations for this widespread practice have been little
studied. I examined this question in a study of Ntwnu swidden fatmers in south­
ern Cameroon. Remnant trees have a wide range of direct uses, but thEW also
appear to be part of a conscious strategy of agroecosystem management at dil:"
ferent scales of space and time, These (orphan trees' are also integrated into the
Ntumu thought system, as is shown by the rkhnes..s of symbolism associated with
them. To test the common presumption that trees are lett in fields because farmers
lack time, energy or tools to cul them, we studied the impact of introduction of
the chain saw in this traditional system. In this stable sOciely, introduction of this
modern tool did not affect density of spared trees in fields. finally, I discuss the
long-term impact on the African rainforest landscape of selective sparing of cer­
tain tree species, and how the practice of sparing trees may be affected by socio­
economic change.

Key words: swidden horticulture, agroccosystem management, chain sa""" social
representation, remnant trres, fallow

RESUMO-Em todas as florestas tropicais: certos cuttivadores itinerantes deixam
de cortar algumas arvores em seus campos de cultura. Mas esse hAbito, ernbora
multo corrente, tern sido pouco estudado ate aqui, e os motivos que jevam esses
camponeses z poupar urn certo ntimero de arvores ainda nao foram bern com­
preendidos. Analiso aqui esse costume praticado pe10s Ntumus do sui cia Rc~

publica dos CamarOes, As 3\!OreS por eles poupadas prestam-se a varios usos na
vida quotidiana (1, acima de tueio, fazem parte integrante de estrah~gias para a
gesr:2o do sistema agnlrio, em diferentes escalas de espai¥0 e de tempo, Aicm
disso, essas "arvores 6rfas'J intcgram-se ao modo de pensar dos Ntumus, como
o prova a riqueza simb61ka que a elas estA assodada. A flm de por a prova a
Ideia preconcebida segundo a qual tais arvores sao poupadas par falta de tempo
au de meiQs de prodw;ao (carburante, ferramentas, mJquinas)_. Hz urn estudo
sobre 0 impado causado pela introdu~aoda moto-serra nesse sistema tradicionaL
Numa sociedade que ainda se acha preservada, a intrudw,ao dessa maquina mod­
ema n110 perturba it dcnsidade das arvores mantidas nos campos. Examlno enfim
o impacto, a longo prazo, do corte seletivo nas fIorestas cia Africa central- e tento
tambem avaliar em que medida essa pratica tradicional poderia ressentir-se em
fdZd.O das mudanlt3s sociais e ecol\omicas.

RESUME.-Dans toutes les f0T1~ts tropkales certains cultivateurs itinerants eparg­
nent des arbres au cours de l'abattage de leurs champs vivriers, Cette pratique
tres n2pandue demeure cependant tres peu etudiee et les motivations des paysans
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a laisser des arbres dans leurs champs soot encore peu comprises. Tei j'etudierai
cette pratique chez Ies NtUffiU du sud du Cameroun, Les a.rbres epargnes font
robjet de divers usages dans 1(1 vie quotidienne et surtout Us entrent dans 1a
composition des strategies de gestion de l'agrosysteme et ce adifferentes echel1es
d'espace et de tf'..mps. Ces "arbres orpheJins/' sont egalement integres au systeme
de pensee des Ntumu comme en twoigne ia rkhesse syrnboIique qui leur cst
assodee. Pour tester I'idee precont;ue qui pretend que ces arbrcs sont epargnes .a
cause du manque de temps au de moyens (carburanl, outHs, machines}, fai etudie
l'impact de !'introduction de la trom;onneuse dans ce systeme traditionneL Dans
une societe encore preservee, l'introdudicn de cette machine modernc n'affecte
pas la densite des arbres laisses dans les champs. Enfin, je discutc l'impact a long
terme de rabattage scl&tif sur Ie paysage forestier d'Afrique Centrale et ega1e­
ment dans quelle mesure ceUe pratique tradHionneUe pourraJt etre affectee par Ie
changement social et economique,

INTRODUCTION

The most Widespread agricultural system in the tropics is slash-and-bum
shifting cultivation or swidden cultivation (Conklin 1957; Bahuchet and De Maret
1993). This type of farming is often associated with a diversity of other subsistence
activities, such as hunting, trapping, fishing, and gathering for load, medicines,
and materials lor tools and manv other manufactured items. This kind of diver­
sified subsistence system, termed "horticulture" (Johnson 1983), is typical of farm­
ers in the African rainforest Adapted to low pupulation density for subsistence
production (Boserup 1965), traditional swidden cultivation is today recognized as
an ecologically sustainable system (Conklin 1957; Geertz 1963; Sanchez 1976;
Kang et al. 1984; Beets 1990; Whitmore 1990). Swidden cultivators use the land
by creating an equilibrium between foresl dynamics and crop cultivation in order
to sustain food production over the long tenn (Gliessman 1985). Using knowledge
gained by long experience, farmers manage forest regeneration to restore soil
fertility between cycles of cultivation. This practice is based on the understanding
that cutting and burning 01 vegetation adds nutrients to the soil (Benneh 1972).

Traditional swidden farming systems include many practices to enhance crop
production as well as forest regeneration. Sparing remnant trees in the fields is
an ancient and common practice in Central and West Africa (Bahuchet and De
Maret 1993; Douruas 1993; De Wachter 1997; Rosier 1997; Sirois et a1. 1998; Car­
riere 1999) and in Southeast Asia (Conklin 1957; Dove 1985; Ellen 1996, 1998), but
is not oHen fow1d in some Amazonian swidden agricultural systems, for example
in French Guyana (Grenand and Haxaire 1977; Grenand 1979). Farmers often
consider remnant trees in fields valuable for social reasons. Spared trees often
belong to species with special cultural significance (Conklin 1957; Fosbrooke 1974;
Denevan et al. 1984; Dove 1985; De Rouw 1991; Dounias 1993; Ellen 1998; Sirois
et al. 1998; Carriere 1999), bul the reason why traditional farmers leave trees in
such systems has been little studied. Moreover, remnant trees contribute to forest
regeneration in the fallows [Carriere 1999; Carriere et a1. 2oo2a) by providing
favorable conditions (nutrients and moisture) for the establishment of forest spe­
cies (Buschbacher et a1. 1988; Nepstad et a1. 1991; Belsky and Canham 1994; Viera
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et aL 1994; Sirois et al. 1998) and by attracting seed dispersers, increasing the
seed rain and thereby increasing the rate of regeneration under the crowns of
such lre.,s (Wegner and Merriam 1979; McDonnell and Stiles 1983; Guevara et al.
1986; McClanahan and Wolfe 1987; Janzen 1988; Guevara et a!' 1992; McClanahan
and Wolfe 1993; Viera et aL 1994; Cardoso Da Silva et aL 1996; Nepstad el aL
1996; Carriere 1999; Carriere et a1. 2002b).

While the practice of protecting selected trees in cleared fields has often been
observed in Ceutral Africa and many other parts of the tropical world, very few
studies attempt to explain it. Many authors have considered the practice to be the
result of laziness or simply the lack of technical means (or of sufficient labor force)
to deal with large trees, which often possess very hard wood (for studies criti­
ciZing this common notion see Dove 1985; De Rouw 1991; Dounias 1993; De
Wadlter 1997; RosIer 1997; Ellen 1998). However, plants may be preserved delib­
erately as well as by default, and many techniques are reported which involve
vary10g degrees of protection of otherwise wild species (Dove 1985; Rambo 1985:
71; Ellen 1994:205-206; Carriere 1999). A considerable number of 10dividual trees
are spared during field clearing, and many species are represented. It is possible
that, for as long as swiddeu cultivation has existed in Central African forests,
some tree species have been spared and therefore favored in this area.

The indigenous classification of biological communities and folk systematics
has received more attention than has indigenous ecological knowledge of forest
dynamics. The goal of this study is to contribute to an understanding of how and
why farmers leave some 'orphan trees'-as they are called by the Ntumu of south­
ern Cameroon-in newly deared fields. I examine to what extent this ancestral
practice is the reflection of a real understanding of forest dynamics by native
farmers, leading to greater adaptation of agricultural practices to a rainforest en­
vironment. Finally I will describe and interpret the social representations of rem­
nant trees in fields 10 this group of traditional slash-and-burn horticulturists.

THE NTUMU REGION

The Ntumu speakers occupy the north bank of the Ntem river in southwest­
ern Cameroon, and adjacent areas of northern Gabon and Equatorial Guinea (Fig­
ure 1). They belong to the Beti-Fang linguistic group (Guthrie 1948). The village
of Nkongmeyos (2"27'N, 10'27'E), with about 245 inhabitants, is located on a
piateau about 500 ill asl, at the margin of the Ntem Valley (Anonymous 1990).
The mean annual temperature is about 25'C and the site receives approximately
1497 mm of ra10fall annually (data for Nyabessan (2'24'N, 100 24'E) 1976-1980)
(Anonymous 1990). Seasonality is of the equatorial type, with two rainy seasons
and two dry seasons (short rainy season from March to June, long dry season
from June to August, long rainy season fmm September to December and short
dry season from December to March). 1bis alternation of the two rainy seasons
is typical of equatorial regions. Although Nkongmeyos is north of the equator,
the long dry season there occurs during the period usually characterized by a
short dry season over most of southern Cameroon, and the short dry season
occurs during the usual long dry season. This peculiarity is due to the orograph­
ical conditions of the region and the overall orientation of the Ntem Valley (Suchel
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Cameroon

FIGURE l.-l.ocation in southem Cameroon of the Ntem v<111ey .1nd the Ntumu village in
which the study was carried Qut

1972). The surface geology is dominated by sedimentary and metamOl"phic rocks
(U>touzey 1(85). The hydrographic neh'Vork is very dense, mainly composed of
the four main hranches of the Ntem, which run from east to west and are joined
by small tributaries, the flow of which varies considerably according to the
seasons.
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Three types of soils predominate: (1) yellow ferralitic soils origirulting from
metamorphic rocks, (2) orthic ferralitic soils and (3) hydromorphic soils. All these
soils are acid and poor in nutrients (Letouzey 1985). Predominant origirull vege­
tation is classified as transitiorull behveen semi-deciduous forest of areas to the
north and the evergreen Congolean rain forest found to the south and east (Le­
touzey 1985), with many tree species typical of old secondary forests (no agri­
cultural disturbance for over a century), such as Ceil>a pentandra Gaertn. (Bom­
bacaceae), Terminalia superba EngL and Diels (Combretaceae), PymanthuB angolensis
(We1w.) Exell (Myristicaceae), Triplochiton sclcmxylan K. Schum. (Sterculiaceae), LL,­
I'hira alata Banks ex, Gaerhl. (Ochnaceae), Conarium schweinfurthii Eng!. (Burser­
aceae), many species of Miuaranga (Euphorbiaceae), and Petersifmthus macrocarpus
(E Beauv.) Liben (Lecythidaceae) (Letouzey 198.5), Young secondary forests are
dominated by a lew abundant pioneer species such as Musanga cecropioides R. Br.
(Moraceae), Tremll guineensis Schum. and Thonn. (Ulmaceae), Alchornea floril>unda
MUlL Arg. (Euphorbiaceae), and many species of large herbaceous monocots (Zin­
giberaceae, Marantaceae and Commelinaceae) which compose the dense under­
growth of secondary forests. The whole area is surrounded by old secondary
forest, and many patches of this kind of forest are found throughout the village's
territory (Carriere 1999).

Apart from the practice of traditional agriculture, the area described is char­
acterized by little human disturbance. There is no logging and no conservation­
management or development projects. Population density is low, about 7 inhabi­
tants/km' (Carriere 1999). Howev,'r, small populations of hunter-gatherers and
traditional swidden horticulturalists have lived in the area for about 2000 years.
Beginning with German colonization in southern Cameroon, permanent villages
have been established increasingly along the roads (Bahuchet and De Maret 1993),
and consequently areas allocated to agriculture are also located on either side of
the road. Ancient culth'ation by humans in the Ntem Valley, as well as in many
other parts of the Central African forests, has had a large influence on vegetation
composition, by increasing the percentage of some secondary-forest species (Le­
touzey 1985).

FA~'\.flNG SYSTEM

In southern Cameroon, each human population has its own characteristic field
composition and crop sequence, and thus its own particular land-use cycle (Ba­
huchet and De Maret 1993). After field (afup 'field') clearing, Ntumu cultivators
use !>VO kinds of rotation, which differ solely in the presence or absence of a first
crop of Cucumeropsis mllnnii Naud. (Cucurbitaceae). In the first type of rotation,
after preparing a field of about one hectare from primary or secondary forest (15
years old or more), C. mannii (afup ngwan 'field of C. mannii') is planted, The
vines of this crop, cultivated for its seeds that are used to prepare sauces and
cakes, climb on dead burnt trunks in the fields for one season. After harvest of
afup ngwan, about 0.3 ha of the field is re-cleared and sown with peanuts (afup
owano 'field'; 'peanuts': Arachis hypogell L, Papilionaceae), just before the start of
one of the two annual rainy seasons. Thus, three to fuur a/lip OW0I10 could be
prepared from an afup ngwan, In other words, one hectare of cleared land will
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lead to the production of four seasons of peanuts, This is a good example of the
capacity of swidden agriculture to maximize the profitability of labor input (Beets
19(0). Moreover, maize, onions, tomatoes. sweet potatoes, plantain, cassava, and
many other crops may all be planted among the peanuts, After the peanut har­
vest, staple crops such as cassava, yams, taro, plantain and sweet potatoes begin
growing and can be harvested after six months, The amount of time spent weed­
ing decreases dramatically after peanuts have harvested and secondary vegetation
begins to take over, The old field is termed kllnll, meaning literally "old field",
and its distinguishing characteristic is the temporary coexistence of secondary
regrowth and cultivated plants, After a time, when farmers have to search to find
food in the overgrown field, it becomes a young fallow field (/!fIfefeng ekolok
'young'; 'secondary regrowth'), Ntumu farmers do not wait for production to
decrease before "abandoning" a field; rather they anticipate this decrease and
move prior to it, because they know that the necessary period of fallow increases
with the intensity of land use, The minimum length of a fallow period in this
area is about 15 years,

The second type of crop succession is similar, but lacks the afup ngu"''' first
crop; it is created in relatively young secondary vegetation (about 15 years), In
some cases, the planned future of 11 cultivated field is not a regenerating fallow,
but a cocoa plantation for which large trees provide shade, Cocoa is the main
cash crop of the region, In fields destined to become cocoa agroforest some initial
practices are different. Fot example, during clearing a larger number of trees are
left standing as shade trees for the cocoa and to increase the density of useful
trees in the cash-crop agroforestry system,

Division of labor between the sexes in such Beli societies (Laburthe-Tolra
1981) results in the divergence of interests between Ntumu men and women with
regard to how fields are cleared, The final result-which trees are felled and
which are spared-is thus a sort of compromise, The components of the crop
succession differ in their relevance to men and women. Because menls crops and
women's crops differ in their needs for shade, there is a gender conflict regarding
how fields are cleared, It has arisen largely as a result of the recent introduction
of peanuts into the forest region of central Africa, Men's crops, especially plantain,
require a lot of shade; requirements of C 11Uln"ii for shade arc less, Women's crops,
especially peanuts, do best with little shade, The way in which trees are cut or
spared during field clearing must satisfy both men and women (Carriere 1999),
This plantain/peanuts compromise must take into account the agroecological re­
quirements of many other crops as welL After initial clearing, which is done by
men, women approve or disapprove of the selection strategy, In general, men
adjust the cutting if their women are not satisfied, because if his wife's field is not
productive, a man loses respect (Carriere 1999), Despite the shared activity of
agricultural production between men and women the final recognition goes to
the owners of the field, that is to say, the men,

PRELlMNARY DEFNlTIONS

Before discussing selective cutting as a traditional practice, it 1S important to
define concepts and explain terminology, We define a 'practice' as a customary
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action, appropriate to individuals and groups. The term 'traditional' implies that
these practices have been culturally transmitted over many generations, learned
in diverse ways by each new generation, A traditional practice is thus a social
phenomenon, and like techniques in general, may vary from one culture to an­
other (Lemonnier 1992). 'Techniques' are here defined as "means and processes
used to make tools required for the acquisition and consumption of resources"
(Leroi-Gourhan 1945). According to Mauss (Mauss 1935 cited by Lemonnier 1992),
in his paper on body techniques, a technique is defined as "an action which is
effective and traditional [and in this, according Lemonnier, it is no different from
a magical, religious, or symbolic action] felt by the [actor to be] mechanical, phys­
icalor physico-chemical ... and ... pursued with this aim in view." For Lemon­
nier (1992), any technique has five related components: matter, energy, objects,
gesture and specific knowledge. J will devote most attention here to the last com­
ponent, which is defined by Lemonnier as follows:

"the specific knowledge may be expressed or not by the actors, and may
be conscious or unconscious. This specific technological knowledge is
made up of 'know-how', or manual skills. The specific knowledge is the
end result of all the perceived possibilities and the choices, made on an
individual or a societal level, which have shaped that technological action.
I call those possibilities and choices social representations. Some examples
of social representations which shape a technology or technological action
are: the choice to use or not use certain available materials and the choice
of how the action itself is to be performed .. ." (Lemonnier 1992:6)

Selective cutting of trees during field clearing is a 'traditional' Ntumu agri­
cultural practice. By the definition of Leroi-Gourhan (1945), selective cutting does
not in itself constitute a human agricultural technology, but only a part of a
technological process involved in agriculture and food crop production. Rerrmant
trees in fields are used in many different subsistence production activities. Be­
cause the fleshy fruits of some species (along with many other traits) attract an­
imals, rerrmant trees enhance the value of fields and fallows as hunting sites and
could contribute to "garden hunting" as seen in the American tropics (Linares
1976). Remnant trees of some species provide edible fruits, poisons used in fish­
ing, and other gathered products. Remnant trees may also have an important
agroecological function, such as providing moisture, enhancing soil fertility or
accelerating forest regeneration (Carriere 1999; Carriere et al. 2oo2a). If we accept
Mauss's (Mauss 1935; Lemonnier 1992) defmition, leaVing remnant trees in fields
can be described as a technique because trees are spared with several aims in
view, for example, soil fertilization (a physico-chemical effect) by falling fruits,
leaves and flowers. The human action is the effective deliberate action of selective
cutting. Remnant trees exert effects of which people are aware and which are
conscious aims of management. A number of other aims are expressed by farmers
for the act of leaving some trees in the fields, such as protecting soil against
erosion, protecting crops against strong winds and providing shade for crops and
humans and soil moisture for crops. The act of leaving remnant trees cannot be
separated from other, pOSitive actions that achieve a good balance between felled
trees and spared trees and produce the desired effects on field crop production



mentioned above. Techniques and particular tools exist to dear the undergrowth,
to fell small trees and to prepare the cutting of large trees in such a way that
they do not damage trf.'€S selected to remain.

To remnant trees in fields are an integral part of the whole pro-
cess of agricultural production. Like soil preparation, plant an.d soH protection
(Lerol-Gourhan 1945), and preparation poisons for fishing and baits for hunt­
ing, the act of leaving remnant trees can be counted among the techniques of
resource acquisition.
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METHODOLOGY; SUR\'EYING REMNANT TREES

An IS-month investigation of swidden agriculture was conducted in Nkong-
village. During fieldwork, a total of remnant trees was conducted

in 21 fields totaling 10.38 ha. This constituted half the active fields in this
village for a given seastJn. The inventory was of eight a/np ngwan and
13 peanut fields (a/up OWOtLO), seven of Vvhich were directly successional afup
nguJan and six of which had been directly planted after removal of secondary
forest. For each of these fields the following were noted: the means
used to clear it (axes and!or chain saw), the age of the forest that 'Nas cleared!
and the surface area of the field. All trees found in the fields W€'1'e induded in
the study; they were identified to (when possible), their height po­
sition in the field (edge or central position) were recorded, and the hardness of
wood (hard, medium-hard, soft) was noted during my observations of tree felling
,,,,'hich were then confirmed for most by book
(CTFT '1976). Interviews with villagers observations of fanner activities in
fields and fallows lNere conducted to understand why they retained some trees
in the fields. For the dependent variables! Kruskal-Wallis one-way non-parametric
analysis of y(iriance (SAS 1996) was used to means and to test
on the tree density variables, Student's t-tests were done to compare means two
by two.

PROTECTED IN THE fIELDS: HOW MANY AND WHICH (NES?

A total of 355 trees, belonging to at least 67 Spet'ies and 27 families, were
found in the 21 sampled fields (Appendix 1J, Of the trees sampled. 54 were hard­
wooded, 53 had medium-hard wood and 241 were soft-wooded (AppendiX 1).
The number of species is probably an underestimate, because several undcter~

species of species-ridl g€flefa Moraceae) were not induded, The
distribution of individual trees according to position in the field (peripheral or
center) and among height is shown in Table L The three most frequent
species in the sample (Ceiba pental1dra, Triplochitrm sderoxyltm, and Tenninalia su­
perb't), all soft-wooded, together accounted for about one-third of all trees. Nine
other species, accounting for about one-third of the total number of trees, were
each by at least 10 individuals, remaining one-third of the total
number of trees were represented by 55 species! each of {'\fhich was. represented
by n:~er than 10 individuals (Figure 2).

Ntumu traditions indude many examples of protective behavior towards
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20

<15

101
352

231

>30

167

Center

352
185n individual trees

Totals

TABLE 1.~·Total number of individual trees sampled In the 21 fields (10.38 ha) classified
to in the field and t() da"ses

but cases sodlleconomic and ecological may
ence decisions to spare or not to spare trees in fields, Labor availability for felling
is perhaps an important factor influencing the number and th.e type of trees left
in fields. An old or very young person or a widow \vith only young children may
not be able to dear undesirable medium-sized or large trees, or such indiViduals
may select sites with only small, soft-wooded tn>es whidl will thus <:ontain fe-..oI,'

remnant trees after dearing. Lack of time or money may also influence decisions
about field choice and field dearing.

Field management practices are also constrained by weather conditions. A
gQ{,d burn depends On timing dearing so that slashed vegetation is
dry before the arrival of the first rains of the wet season. '11)0 much moisture in
the slashed vegetation will reduce efficiency burn and in decreased
productivity. Thus, if rains arriv(~ earlier than predicted, a farmer may have to
burn berme all undesired trees can be fened, in order to an adequal:e burn
before continlled rains make burning completely impossible. In this situation

Species
represented by
fewer than 10

individuals
(35%)

Tfif)/ochi!O(i scJeroxylofl
(Sterouiiaceae)

; 13 ~$}

TerminaJla superba
Comorataceae)

(N:Sl; 9 %)

Ceiba
pentandra.
Bombacaceae)
(N",,25; 7 %)

Other species
represented by
mora loon 10

individuals
(38%)

FIGURE 2.-Species composition of the trees protected in swidden fields by Ntumu farm­
ers.



FIGURE of spared trees, according to Ntllmu farmers, based on
their desirability and on sodo-economJc con&trainls that affect dearing of the field::;. The

the desirability of the tree, the less other socia-economic factors intervene in felling
decis,10!1S,

-
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Orphan tree categories:
according to desirability and socioeconomic constraints

-Trees desired for their agronomic, cultural and value
examples; Triplochiton 6'cleroxylon and Ceiba p8ntandra

• Useful trees which do 00{ hamper crops
e~ample . TrktJscypha abut (fruiting tree with a srmliI crown)

-Useful trees which hamper crops (trade-off made)
example; lrvingia ga/Jt)nensis (fruiting tree with large crown, and
shade negative to the crops, trade-(lff made, benefits> constraints)

-Trees without special interest which do not hamper crops
example: Albizia adianthiffJlia (spreading tree casting little shade)

• Trees without special interest which hamper crops
example: Musanga cecropioides {spreading (ree casting dense sllade)

- Trees socially unwanted which do not bamper creps
example' BarteriilJistutosa (myrmecophytic tree casting little shade)

• Trees socially unwanted which do hamper crops.
example: Erythrophloeum fUall'f!o{ens (negative cultural value.
dense shade and negative impact on soil fertility)-

more trees af€' observed to be left in the fields. This could have an important
impact on the crops, but in the farmer's judgment, an adequate bum is more
important than the cutting of all undesired trees. 111€ invers(~ situation can arise
if the rains arrive even earlier, before a field has been cut and has had time to
dry. The farmer may abandon the field and borrow another parcel from a relative.
In many other situations where labor (or money to pay for labor) is lacking,
Ntumu farmers must make cornpromise decisions regarding cutting of trees,

Figure 3 among orphan trees ac(:or,dinlg
to the type and degree of incentive to spare (or cut) the tree. and thE' influence
of socioeconomic constraints, In some cases, people must weigh the benefits (e.g.,
fruit or wood production) against the (e.g., dense shade or cultural
undesirability) associated with a particular tree. Some parts of the field are suit­
able fer crop cultivation, whereas other parts may be principally useful in pro­
viding fruits, firewood, and other non-erop products, Figure 3 suggests that the
more desirable the tree, the stronger the socioeconornic disadvantages must to
modify the decision to spare it. Conversely, the less a tree is desired, the stronger
the socioeconomic disadvantages must be to modify a decision to cut it Some­
times, the decision to cut or not to cut is based on other criteria. Some species
are left standing because they interfere with crop cultivation when felled.ror
example, some much-branched large trees are very difficult to cut apart after
felling. The bulky fallen crowns hamper cultivation by creating areas difficult to
penetrate; difficult to uncleared areas quickly become impenetrable and
dtoked with vines, Such trees may be killed by girdling and!or buming, to pro·

142
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voke the rapid fall of leaves and thus prevent them from casting too much shade.
In this way, some unwanted species (e.g., Pachypoihmthium barteri (Benth.) Hutch.
and Dalz., Annonaceae) are eliminated without damage to the crop.

Many fields are established in old secondary forest. Here, clearing is easier
because there are few large trees. These are mostly those spared in previous
cultivation cycles and thus likely to be spared again.

WHY DO NTUMU FARMERS PRACTICE SELECTIVE C1.JTTING?

Selective cutting enhances fertility. In addition, some trees are more useful
than others. FinalJy, trees are metaphors ror people and so are part of the social
world.

111",wgemmt of Environmental Fertility on a Spatial SeaIe.-Some species of large
trees, such as Ceiba penlandra (Bombacaceae), TerminoUa superba (Combretaceae),
TI"iplochiton scleroxylan (Sterculiaceae), Chioroplwra excelsa (Welw.) Exell (Moraceae),
are considered to be indicators of fertile soils. They are used bv Ntumu farmers
to guide the selection of a site for a future field. !;'dividuals o{ these species are
always present in the Helds because of thoir higb relative abundance in this area.
lhe presence of some of these species could be more important tban direct ob­
servation or perception of soil composition and structure in determining choice
of site for a new field. l\1€n and women think that falling leaves, flowers, fruits
and animal excretions increase soil fertility beneath trees of these species in the
fields, as well as in the forest Ntumu farmers have noticed that soil fertility is
quite heterogeneous in the forest and that this heterogeneity remains and may be
even augmented after buming, because of the irregular distribution of ashes and
trunks in the field (NY" and Greenland 1964). Leaving some standing trees in
fields contributes to the management of soil fertility. Soil texture and color, or
other readily evident soil traits, are in this environment not reliable indicators of
fertility. The kind of trees growing on a site may be the most reliable indlCators
of potential fertility, both because certain trees grow on relatively favorable sites
and because they create good sites by addition of litter. The practice of tree se­
lection indicates how people could have adapted to a variable and unpredictable
environment based on a deep knowledge of local ecology and soil potential (Allan
1972:217).

As is indicated by Nttlmu technical vocabulary, the proper mix of light and
shade is very important for field management. Very few adjectives are employed
to designate different qualities of soils, but many nouns and adjectives designate
the quality and quantity of light and shade (5. M. Carriere, unpublished data).
Trees selected to remain in the fields must provide good shade (diffuse shade,
but net too dense) for crops. Large, tall trees with high crowns casting diffuse
shade that moves over the course of the day best meet this requirement. In a
treeles'S Held, leaves of some crops (such as plantains, macabo, taro, yams, sweet
potatoes, and sometimes peanuts) would suffer from overheating and wilting,
which could jeopardize production. Sudl crops arc often planted beneath orphan
trees to enjoy shade and fertility advantages. Another crucial point is that women,
who usually take their infants with them into fields all day, need shady places to
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keEp them. Men and women also rest beneath orphan trees during pauses in
work

Ntumu farmers belIeve that shaded conditions beneath orphan trees, along
with the intact root system, inrrease soil humidity. Also, remnant trees reduce
wind velocity at ground level in fields, lessening the destruction of fragile crops
such as cassava and plantain caused by the violent t1umderstorms that occur dur­
ing the transition between dry and rainy seasons. Thus, orphan trees contribute
to the management of climatic risk The strategy of field clearing is adopted in a
way that assures an appropriate trade-off for each parameter that affects crop
production, such as fertility, shade, and humidity. During tree felling, Ntumu
farmers must take into account the number, position in the fields, height and
shape, species, and density of the trees that are going to be spared. The position
of the trees depends on the orientation of the fields and on the vegetation types
and large trees located on field perimeters. The choice of site and orientation of
future fields takes into account the sun's daily trajectory, which determines the
position and trajectory of shade cast by each tree crown. For example, in the fields
surveyed, no trees Were left standing where trees bordering the field already
provided shady conditions. In contrast, more tall trees were left in parts of fields
where nothing else could provide good shade.

Management 0/ Environmental Feriility all a Ji?mporal $cole.-The crucial point in a
swidden agricultural system Is the management of the fallow period. Orphan
trees are favored by the Ntumu because of their additional ability to facilitate
regeneration of secondary regrowth. Ntumu farmers think (according to my in­
terviews) that it is the growth of vegetation that restores potential soil fertility.
In swldden agriculture the fallow period is cruclal for the sustainability of the
system. As did Hanun60 farmers in the Philippines (Conklin 1957), Ntumu farm­
ers stated that the more trees in the fields, the shorter the fallow period. Selective
felling seems to be an ancient practice to manage and favor forest succession in
the fallows, the key point of such a system. These trees form the Initial point of
succession to forest (Yandji 1982; Denevan et aL 1984; Engel et aL 1984). Many
studies have shown that remnant trees in pastures and fields increase seed rain
beneath their crowns by attracting frugivorous animals which could disperse
seeds of forest plants (Carriere et al. 2oo2b). Also, physical conditions beneath
such trees favor growth of trees rather than herbaceous plants, thereby increasing
the speed of succession (Carriere et at 2002a). Beoeath remnant trees in fallow
fields, patches of regeneration could be observed, corresponding to the nucleation
model of succession (Yarranton and Morrison 1974). During the fallow period
remnant trees continue to fertilize the soil and contribute to establishing a good
hwnus layer. After the fallow period the same trees will be spared during a
renewed cycle of felling. This facilitates decisions about felling and ensures that
the cultivators choose a parcel already tried and tested for its fertility.

The choice of species of tree left in fields depends also on other criteria of
fertility management on a temporal scale. The land belongs to the first man who
cleared it and this parcel will be transmitted to his children (Carriere 1999). Trees
selected are thus chosen not only because of any immediate benefits which they
might confer, but also because of the positive effects they have in laler cydes of



Summer 2002 JOURNAL OF ETHNOBlOLOGY 145

cultivation by the farmer's descendants. According to the Ntumu, tree species
often left in fields, such as Ceiba pen/andra, Terminalia superba, Trip/cehitlm sclemx­
ylon, and Chlarophora execlsa, also add greatly to soil fertility when they die and
decompose. The slow decomposition of the trL""S trunk and branches provides a
large quantity of mineral and organic nutrients, and according to the Ntumu
yields will be greatly increased for many years through this process. For all these
reasons, the long term strategy of Ntumu cultivators favors the choice of areas
where such trees are common. The presence of spared trees influences floristic
composition and the structure of regrowth vegetation (Carriere et al. 2002a). The
number and identity of trees spared depends on the future use of the land. Thus,
the cacao agroforests of the Ntumu began as new food-crop fields in which some
species were favored in order to facilitate U,e creation of ilie agroforestry system.
In parcels slated to become cocoa agroforests, more trees are spared, to pro\ide
the high, less open canopy of the agrofores!. All useful trees are kept alive in
order to concentrate resource-providing trees in the agrofores!. After food-crop
cultivation, the secondary regrowth is regularly cleaned to favor young trees of
desirable species and to protect and encourage growth of cacao seedlings and
saplings. Sparing trees during clearing allows farmers to manage the fertility and
prOductivity of future cacao agrofores!s.

Trees Useful ill Contexts Other than Agriculture.-Qne of the most common reasons
given by Ntumu farmers, as well as by many other rainforest swidden farmers,
to explain why they leave remnant trees is their utility in non-agricultural aspects
of the production system (Conklin 1957; Dove 1985; Posey 1985; Bahuchet and
De Maret ]993; Dounias 1993; Warner 1995; Ellen 1996; Carriere ]999). As shown
in Table 2., they may provide edible fruits, ornamental flowers, or plant organs to
prepare medicines. Their seeds may be used to prepare sauces or to provide
playing pieces for games. Other species provide latex or resin, used to light fires,
and toxic sap used in fishing poisons. Some species when fruiting attract many
animals and are used as favorite hunting sites. Other species are hosts for edible
caterpillars. Many species supply firewood and timber and oilier construction
materials (planks, laths, posts, mortars, pesUes, dugouts, canoes ...). All of these
trees are not necessarily lLsed during the current cycle of cultivation but represent
a standing, living capital that can be used later. Remnant trees in fields and
fallows constitute a continuously available reserve of wood and iliey can be sold
to pay for unpredictable future needs, such as school supplies, health care and
cash crop cultivation (seeds, fertilizer, etc). Field management includes taking
care of this capital. lhe orphan trees contribute to the Ntumu subsistence strategy,
which is based on their cosmogony of moderate use of nature by carefully con­
trolling access to eadl wild resource (Bahuche! 1997).

Ulllmnled Tree Species.-Some tree species are unwanted by Ntumu as orphan trees
and are fel1ed when possible. Some are attractive to pest insects. Oiliers, such as
Barleda fisluloSil Mast. (Passifloraceae), house very aggressive ants. This tree spe­
cies is usually burnt alive during ilie burning of the fields. Felling Barlerw is
dangerous, because people are attacked by the tree's stinging ants. If a B. fistu/osa
tree survives the fire, the tree is left standing in the field and much care is taken
to avoid it. In the past, this "magical" tree was used by elders to punish unfaiU1ful



TABLE 2.-Uses of protected tree in the fields by the Nturnu {authorities in Ap-

Family Local
n name Anatomical LIse

Anacardiaceae
:5 Tricoscypilt1 .1Imt t11ftvut fruit, bark food, medicine

Apocynaceae
1 Rauwolfia macrapllylla esombo bark, latex, fruit medicine
1 Funtumia e!,lsticfI ndama leaves, resin resin, latex

a/an
Bigoniaceae

1 l:llmpanu(,lta evovon flowers ornamental, med~
kine

Bambacaeae
25 Ceiba pentandra dum wood firewood, con-

struction

Burseraceae
6 Cmt/INurn schweinjurtilii otott fruitt latex food, game, fire

resin
1 edulis lisa fruit f(j{)d

Cornbretaceae
31 Termina/ul akom wood edible caterpil-

firewood,
construction

Euphorbiaceae
1 Ricinvdendron heudelotii ezang seed sauce
4, sp. assas wood nre-.",ood, con-

struction

Irvingiaceae
19 117)ingia gabonirr1sis andok fruit, seed food, sauce

afan
3 Desbordesill glaucesccns alep bark, leaves medicine

4 AntflOdeista schweinfurthii elolQm fruit medicine

Nfirnosaceae
J retmpleura tetraptera akpwaa fruit, seed food, sauce
" Penthadethra macrophylla abe fruit saucej

IS i\lbizia adirmthijolia st:tyC11Ia leaves, bark, fruit medicine

Moraceae
5 arboreus etlgokom fruit, crown fuod, hunting site

15 asseng fruit, wood food, hunting
firewood,

construction
16 Ch/orophortl e..'l:ce[sa auang leaves, wood medicine,

<.:lothes} fire-
wood, ().)n-
struction

? ____~"9.___~"
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TABLE 2.-(continued)

Local
n name Anatomkal use

10 Ficus sp. fruit, latex, bark, crown {ood, medicine,
clothes, hunt-
ing site

Myristicaceae
15 Pycltantims eteng fmH, crown hunting site,

medicine

Papilionaceae
11 Pterocorpus mbee bark, wood fire-

'wood, con-
strudion

Rutaceae
3 ZanJ:!roxylum mm:raphyllum alan barkJfrui~ leaves medicme, fishing

poison

Sterculiaceae
13 Eribroma obIongum ndjong crown, bark, fruit, hunting site,

wood medicine, fire-
wood

46 Ti'iplochitotl scletoxylo11 ayas leaves, wood edible caterpil-
lars, firewood,
constmction

I During historic orne" before "modem" doth became widely available.

wives and subsequent Women were attached naked
to the tree for a night during which they were repeatedly stung.

Another tree, Erythrophleul'n 5uaveoiens A. Chev. (Caesalpiniaceae), is undesir­
able its reputed capacity to the soil. leaves and sap of this
tree contain poisonous alkaloids and other substances which could have: allelo­
pathic effects on cultivated crops. Nevertheless, for several reasons this tree spe~

des is often observed in flelds,where it usually occurs along the edge, to limit
its impact {AppendiX 1). This species was also used in the past as the 'truth tree'.
Its powdered bark was inhaled by the accused person, whose reaction (no reaction
or sneezing) determined the verdict. today, some people hesitate to cut it
for fear of reprisals. A second reason this tree is often left standing is that its very
hard wood prevents fulling using axes, except by strong, young but experienced
men. To face the different constraints of this species, Ntumu have created .a rule.
Before crop cultivation a present is made to the E. sUaDeolens tree (afee elan: afti
'present'; cum J E. sutIl1eolens'), consisting of a few crop~ planted beneath these trees
for a while. If the tree accepts the present, the crop will produce and the farmer
can continue to establish the rcal plantation. If the present is not accepted, the
fanner must go elsewhere to find a new site for his field.

Other species, such as Pochypodanthium barleri (which casts dense shade), are
unwanted because they are kI1QV1o'11 to discourage growth of crops.

COflsiderations.-Remnant trees in fields are termed ntolonboh' eIe afup ('or­
phan'; 'tree'; 'field': 'orphan trees in the fields'), by the Ntumu because they have



been left alone, having lost of their fellows during field dearing. The cutting
of large trees, done by men only, is compared to a heroicl painful and dangerous
warlike activity. "When a man is cutting the forest, he is engaged in warfare," as
Laburthe-Tolra (1981) puts it for the Beti. Field dearing is considered the highest­
risk activity of shifting cultivators (Conklin 1957; Dounias 1993; Carriere 1999).
Among the Ntumu, the same sexual and behavioral prohibitions applied to hunt­
ing and waf activities are also applied to the cutting of trees (with axes or

cham saw). Dtlring the 'war-like act' of field dearing, some survivors are left
standing in the fields. These become the orphans of the forest. As with orphan
peeple in Ntumu society, orphan trees have a social duty in recreating
life. Among the Ntumu.. orphaned people leave the familial house and build their
own village, In Beti society some new lineages were created in this way (Laburthe­
Tolra 1981), consistent with the value placed by the Ben on conquest of forest
land and an out-migration strategy. Similarly.. orphan trees in the fields are seen
as contributors to forest regeneration and lose their orphan status when new trees
grmv to join them during the period, The symbolic war humans
and forest has a double meaning, The first is to dear the forest and to win against
the fon;st in order to an of which one can be proud. The second is
to let the forest win the reconquest of the land and accept the lost battle. The
respect of this kind of pact allows the farmer to return to the fallows to cultivate
another time. In contrast, the mtensification of cultivation can lead to the fotal
destruction of soil potential. According to Dounias's analysis, humans have to
reach a pact with the forest and accept the constraints of a;ccess (Dounias 1993).

Never, during '18 months of field work, did I observe fields cleared by Ntumu
fanners that lacked remnant trees. Indeed, to the question.. "Can you conceive of
cutting all the trees during the dearing of the forest?" the Ntumu. farmers an­
swered, "never, it is an impossibility." Through this categorical answer, we per­
ceive the crucial importance of this practice. As is often mentioned, many tech­
niques and conc€ptions are learned without masters or apprentices (Colleyn
1988). However, the strategy feUing is extremely complex and dangerous} and
young farmers need to leam how to cut the trees and how to avoid the destruction
of others. Thi.." training can take many of working with an experienced
person, such as a man's father. In fact, for several reasons that we develop
Ntumu men and women choose their future fields based on the presence of some
species of trees, which will be spared during fieid dearing. After choosing the
field's location the cutting is planned. The farmer must take into account the
positions of the crmVIl of each tree, where the tree will fall.. the presence or absence
of lianas between the trees, and which trees are to be cut and which spared.
Finall}'j he has to organize dearing so that it requires as little work as possible.

In Central Africa, native societies customarily plant trees or use existing trees
to boundaries and land mvnership (Bahuchet and De Maret 1993). This
is particularly the case with some Tare species, such as Baillonella toxisperma Pierre
(Sapotaceae) or Guibourtia tessmannii (Harms) Leonard (Caesalpiniaceae), In any
case, all trees spared during dearing land for cultivation belong to the first eul~

tivator. All use of these trees is reserved for the family of th(' owner, but trees ca.n
be sold or loaned for a period. b. this case, compensation, whether monetary, a
part of the harvest, or in kind, is fixed and required by the owner. Many orphan
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trees in fields serve to indicate property limits and remain useful when farmers
come back to dear an old fallow in regrowth where limits are no longer obvious.

Trees as Social Symbols.--In order to understand why Ntumu farmers exercise a
certain kind of protective behavior towards trees, it is important to examine the
system of thought embedded in the culture, the symbolic representation of tre€s
in this system, and finally the history of the society. Techniques and conceptions
of the world are reflected in collective representations and gr('lmded in a partie-

ideological and symbolic system. These techniques and com~eptions are
learned; but without formal trainirlg. Among the Ntumu, many symbolic corre­
spondences exist between characteristics of people (such as age or gender) and
characteristics of trees. We must thus examine the symbolic and religious func~

tions of tre€S (Bahuchet 1997). The follo\'ving examples are very indicative.
In Ntumu society, <lSI-veIl as in many other lineage societies of central Africa,

there is no cmtral authority, Power belongs collectively to the elders of the lineage.
Thus, the system of values attributes particular value to age. To be old is to be
more sacred. Old are respected and have extrasensory faculties, Elders
are imagined to contact with the beyond. After their death, the respect
offered old is transferred to an ancestor wIt (CoHern 1988). In such a
society, old trees mar be respected as are the old persons. During cutting and
burning of the fields, almost all of the old large tn:€s are spared. Only specifically
undesirable trees are sometimes destroyed. The density of large trees in the forest
is low, so clearing the forest corresponds to cutting the of medium and
small trees, This allows much needed light for crop grmvth to reach grollnd level
without cutting the old respected trees.

The bark of Chlomphora excelsa was used to prepare bark dothi made and worn
by men. Bark of tree is important in the ancestral symbolism of the Beti
(Laburthe-Tolra 1981), including the Ntumu. This species is a majestic, large
tree with an erect trunk; it produces a milky white latex, symbolically associated
with semen and hence fertility. The fibers of the bark were in permanent contact
with the men's sexual organs in order to transmit to the people the characteristics
of the trees and to receive the beneficial influence of the ancestors on sexual
fertility (Laburthe~1olra 1981).

Canarium is another species of great social importance, The resin
produced by this species (otou 'c, schu'finfurthii resin') is used by th{'~ Ntumu to
create and maintain the fire in a village household, in the fields, and in forest
encampments hunting and fishing expeditions, The symbolic aspects of
this resin are very important in understanding why it is inconceivable to cut such
a useful and protective tree. The soot of the resin 'Iotou" is rubbed on skin scar­
ifications in order to produce blue tattoo~like decorations. At the beginning of this
century thi':! practice was very important in Ntumu populations in the Ntem val~

(Tsala 1958, 1973), These tattoos were when boys were circumcised: to
make them sexually attractive and to show the power of the owner. The tattoos
were required for recognition by the boy's family; to attract the love of living
humans, and to frighten malevolent beings (Laburthe~Tolra1981), In fact the resin
of this tree was burnt during rituals to produce an incense considered to be sweet
to the ancestors, The was also used to fuel. lamps during rituals. A family



THE L~fPACT OF CHAIN SAWS: A CLUE THAT SPARING REMNANl' TREES
IS A DELIBERATE AGRICULTURt\L PRACTICE

chief could burn the otou when troubles appeared because atou could chase out
witches. Protection was required duxing the making of tattoos and otot/. incense
was used to light and protect forest enCaJllpments against malevolent spirits dur­
ing hunting or fishing expeditioI15.

Ceiba pental1dra assumes the same sexual connotations as Chlorophol'l1
because of its majestic erect trunk The Ntumu local name of this species, dum
(Carriere 1999), recall., glory and celebrity (dum 'glory', 'celebrity') (Laburthe­
ToIra 1981). The base of this tree, usually with massive buttresses, was used as a
sepulcher where the dead were buried, to maintain among the ancestors the prop­
erties of the trees: glory and power. It was also mentiored by Dove (1985:
126) that trees with sacred value include those growing in ground in which hu­
l.TIan remains have been interred.

Finall}r, the case of n'iplochitan scleroxyltm is interesting because it shows the
correspondence of the domain or nature and cultivation with the psychological
characteristics of humans. One of the Ntumu (and Bcti) localllilmes of this tree
is edjidjin, which means a good and beautiful light shade that is considered to
be the hest shade for cultivated plants. It is due to the shape and the height of
the crown this species. This word is also used to refer to the character of a
good person, especially someone calm and dignified who does not create prob­
lems for others.

fn many studiel:> on native swidden agriculture, sparing of isolated trees is
ascribed to laziness. to the lack of means for cutling very hard-wooded trees,
which orten possess massive buttresses, or to socioeconomic difficulties in pro~

curing tools or labor (De Rouw 1991; Dounias 1993; De Wa.chter 1997; Roster
1997). But such an interpretation may reflect the lack of studies focused on this
practice and on the reasons why selective cutting is done. At present with the
recent extension of some "modem17 tools such as the chain saw (De Rouw 1991;
Dounias 1993; Ellen 1997; Joiris 1997) all over the tropical world, we have an
opportunity to examine this question. What remains in an Ntumu field when a
chain saw is available for dearing? Are the harder-wooded trees more common
in the axe-cleared fields'? Villagers of Nkongmeyos began to use chain saws about
five years ago, though axes continue 10 be the most widespread tool used to dear
the forest. If remnant trees are left because pt'."Ople lack means to dear them,
the availability of chain saws should result in a important decreaS€ in the number
of trees left. In particular, the numher of hard-wooded trees left standing should
be 10'l.\rer. On the other hand, if our hypothesis that sparing remnant trees in the
fields is a deliberate practice is correct, then the use of the chain saw should not
affect the practice of selective cutting. The use of the chain saw show allow us to
examine the impact of the chilin saw on the number of remnant trees and among
them the number of hard-wooded trees left the fields.

Mean Density of Trees in the the C. mmnii fields afup ngwan (N = 8
fields; 3 cleared by axe,S cleared by chain saw), the results showed that there
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FIGURE 4.--(a) Mean density of trees/ha in C. mannii and (b) mean density of
trees/ha in peanut fields for different tree size classes depending on the method of dearing,
by axe or by chain saw. Bars are st.lndard deviations.

was not a significant difference in density of (1) large trees (r: 1/6 = 0.23; P>O.05;
Figure 4a) and (2) medium-sized trees (F 1,6 = 0,24; P>O.05; Figure 4a) between
fields cleared with axes or with chain saws. Density of smaH trees was lower in
chain saw fields but this concerns only a small percentage of all trees
left. Ntumu farmers that fields are made more "dean" when a chain saw is
used because when cutting is done with axes, some small intruder trlr~S are left
standing to save the time that would be lost in cuttm.g them, Another point
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showed that in almost all fields cleared by chain saw, work was done by people
hired from other villages or households, who find it easier to cut everything than
to pay attention to each small tree, Despite slllall sample size that has been avail­
able, chain saws appear to have an impact on the mean density of small trees,

If we consider peanut fields (N 13 fields; 8 cleared by axe, 5 cleared by
chain saw) only, the results were quite different (Figure 4b) but this was not
directly and solely the consequence of the means of clearing. For all size categories
of trees, density of remaining trees was not significantly higher for both medium­
sized (F 1,11 ~ 3.00; P > 0,05) and large trees (F 1,11 = 0.78; P > 0.05) when
clearing was done with axes than with chain saw, but for both size classes there
was a trend in this direction (Figure 4b). Though increasing the sample size would
have a probability of producing a significant difference, several factors may com­
bine to account for this trend, and for the apparent difference between peanut
fields and C mannii fields, First, for both kind of fields, all of the fields cleared
directly from young S€Condary forests were cleared with axes. All of the peanut
fields mentioned as "cleared by chain saw" had in fact directly succeeded a C
mannii field that had been created by clearing primary or mature secondary forest
and cleared with a chain saw (there was not a second clearing between harvest
of C mannii and sowing of peanuts). C. rrumrti! fields are each about 1 ha and
peanut fields about 0,25 ha. Peanuts require sunlight to grow and produce well.
Medium-sized trees, whose low crowns produce denser shade than the high
crowns of large trees, have particularly negative effects on the peanut crop, Wom­
en could thus in this case choose an area of low tree density in the C mannii
harvested field to establish a peanut field. This choice introduced a bias in the
estimation of tree density in the peanut fields that succeeded C. mannii fields.
Fields of C. manni! remain the only ones that were cleared and cultivated in their
entirety, For this reason peanut fields cleared directly from secondary forest are
not directly comparable with those located in the less shaded part of C rrumnii
fields. Thus fields of C mann!i remain the most appropriate for comparing the
impact of the chain saw on the decisions made by the farmer to keep some trees
in the fields, The second point that may explain the higher density of medium­
sized and large trees in my sample of axe-cleared peanut fields concerns the
particular clearing conditions of two of these fields which had been cleared with
an axe by widows helped by their children, The density of trees in these two
fields (40 trees/ha and 36.7 trees/hal are not representative of the whole sample
of axe-cleared fields (mean density ~ 21,0 :':: 12), TIle mean density of trees with­
out these two fields is lower (mean density = 16,7 trees/ha :':: 8.9),

Mearr Density of Trees and Hardness of WJod, -~In the fields sampled (N = 21), the
results of Student's t-tests showed that for both medium-sized and large trees, no
class of wood hardness showed a significant difference in density between fields
cleared with an axe or with a chain saw (Figure 5). Very hard-wooded and me­
dium-hard-wooded large tree species (such as l.l1phira alata. Chlorophora excelsa,
Eribroma oblangum, Desbordesia glaucescens, Erythropilioeum !vorense, Klainedoxa ga
bonensis, and Petersianthus macrocarpum) are less important in this area than soft­
wooded species because the most frequent species in the cleared forests are soft­
wooded pioneer species (such a, Ceiba pentandra, Pycmmthus angolensis, Terminalia
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su.perba, and Triplochiton scIeroxylon). Although was not a statistically signif­
icant difference. two tendencies can be observed for hard-wooded and soft-wood­
ed The negative impact of chain saws on the density of hard'wc{)ded
trees is not demonstrated (mean density of hard-wood was higher in fields cleared
with a chain but the statistical power
variance), and the not real 'lbsence of an effect. may explain the non-significance
of results. The tendency observed could be explained, however, by thefaet that
ffillst of the fields sampled that were cleared from old secondary forest (where
hard-wooded were most frequent) were a chain saw.
tendency could suggest that the chain saw could have influenced the choice of
forest type to be and thus have an impact on of primary
forest clearing every year, With the coexistence of the nyo methods of clearing
(axe and chain it is to determine whether to get a chain
saw when they have to dear old secondary or mature fmest, or whether they
decide to dear this of forest when they know that a chain saw is aVailable.

As for the mean density of trees in the peanut fields, the tendency for higher
density of soft-wooded large and medium-sized trees in that were cleared
with axes is mainly due to: (1) the atypical high density in the two fields that
were axe-cleared by widows and (2) the bias introduced by the fad that women
car choose some of their fields in the less shaded part of the mannii fields (see
below). If we omit these two atypical fields in the statistical the Student's
t-tests are not signifkant with higher probabilities (P 0.2 for Soft-Large class
artd P = 0.16 for Soft~Meditl1n-Sized class of Figure

The chain saw is seen by anthropologists to be a baneful influence partly
responsible for the erosion of sustainable long startiling practices and knowledge
(Ellen. 1997) and re~ponsiblefor new types of radical dearing. In the case exam­
ined here, hmvever, the chain saw appears to have an on the of
decisions about which and how many trees to keep in the fields. Chain saw dear­
ing is often done by hired people, and they cut small trees rather than pay atten­
tion to each one as does the owner. Social relations between trees and the people
cutting them have begun to change. However, even when tools, labor and money
to buy fuel are available, Ntumu farmers continue to leave trt~es in the fields. But
the availability of chain saws wuld also have a great infh.l.el1ce on the type of
forest chosen for dearing because it is easier to dear a primary forest with a chain
saw than with an axe, and parcels cleared from primary forest are more produc­
tive; especially for be important man's crop, C numnii. Although the chain saw
does result in chartges, even with chain saw cleared fields there are still many
remnant trees. Selective cutting is an intrinsic part of the techniques used this
swidden agricultural system. This conclusion runs counter to the >...idespread be­
lief, also criticized many other authors (e.g,; Condominas 1997). that swidden
farmers are lazy, unsettled and environmentally ignorant. It also shows that the
introduction of new powerful tools, unaccompanied by any major social and eco­
nomic change, does not necessarily fundamentally alter the way people manip­
ulate the environment But the changes we Obser'lt'&1 suggest that the selective
cutting compromise remains fragile,
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Sparing remnant trees in the is an ancient agricultural practke in tra-
ditional Ntumu sOt.iety. 'Orphan' trees allow Ntumu and probably many other
populations of traditional farmers to manage the fertility and productiVity of the
erwironment in space and time. It is remarkable to see that the f(Jots of agrofor­
estry management practices can be found in traditional agricultural systems.

We can postulate that if the cutting compromise betvv€E'.ll needs men's crops
and those of women's crops exists, it is due to the very great diversity of crops
cultivated, each with its own particular ecological needs. Equilibrium can exist
only if various crops co-occur in the same fields. The cutting strategy in field
dearing must satisfy the ecological conditions required by each of the crops co­
occurring in space and succeeding in time. Furthermore, remnant trees contribute
to facilitating forest regeneration in fallows. The practice of sparing trees reflects
a good understanding of ecological processes such as maintenance of soil fertility
and forest regeneration. This practical knowledge of forest ecology contributes to
adaptation of agricultural practices and techniques to the rain forest environment.

Along with the physical constraints and possibilities presented b~l the mate­
rial world, the social representation of this technology also influences the actual
outcomes (Lemormier 1992), Ethnobotanical knowledge and practice! must there­
fore, be understood contextually, and recognized as intrinsically variable and sub­
ject to dlange (Ellen 1996), Like the Ntumu, many other populations have an
important role in shaping the landscape and thereby affecting how floristic com­
position varies in space and time, Many people of the rain forests selectively fell
trees, protecting valued spedes in a sufficiently systematic way that one can speak
of "rainforest management" (Ellen 1996:4(3). The Ntumu practice of preferentially
sparing particular species, especiaHy those characterising old secondary forests"
such as Celba pt"ntandra, Triplochiton scleroxylail and Terminalia super-ba, has increased
the density and distribution of such species over many centuries. All of these
trees are light-demanding pioneers that persist in the forest canopy. A particular
human cultural action, the selective sparing of these trees, and a natural ecologkal
process, the favoring of light-demanding in swidden dearings (Le­
touzey 1985), have the same effect on the forest. Both increase the abundance of
these culturally valued and useful species in the forests of this area. Ironically,
the long-term sustainable strategy of swidden~farmers like the Ntumu may be
responsible the abundance of valued timber trees such as 1: scleroxyJon and 1:
8uperlJa, which 111akes their territory a tempting target for unsustainable levels of
commercial logging.

The practice of preserving certain trees is culturally detemlined, and subject
to change depending on factors such as market forces, population and
social change. Ntumu originating from Equatorial Guinea have migrated into the
Nrem valley, newcomers have different practices from the indigenous Ntu­
mu of southern Camertmn. They keep fewer trees in their fields because in Equa­
torial Guinea fields are larger and the economy is more specialized towards cash­
oriented production. MOreover, the floristic composition of forest in their area of
origin is different and the culturally valuable species are different. These nevy­
comers do not preferentially spare Triplochiton sde1'oxylon, because in Equatorial
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"-"y,u"",, thil> is rare and not especially valued. These ObSer'ilations indicate
that cultural, social and €covomic factors are important in determining prac·
tiees concerning remnant trees their impact on the forest. De Rouw (1991)
offers other examples of differences between foreign and native practices in Cote
d'lvoire, The native Oubi, who know their own forest very well, keep some trees
in their rice fields, while the foreign Baoule, migrant& and colonizersl generally
kill all the trees in the fields during dearing. It is thus impossible to understand
local attitudes without integrating the historical dimension. Local peopJeT on the
whole, respect knowl(;~dgegained from past experience. However, many tradition·
al sv,"idden farmers around the world do not leave remnant trees in their fields.
This may reflect great variation in cultural free willi history of cultivation systems,
and emironment.

Many populations of swiddf'~ farmers have independently created associa­
tions between trees and cmps, now called uagroforestry systems/' which reduce
the risk of declining soil fertility in the face of increasing population pressure.
HUl this behavior is not always reported as obvious, In traditional Ntumu society
spared trees are undeniably part of the CfOP cultivation system, but this could be
subject to change. In this currently stable situation the of the chain saw
already exists, It is dear, that a shift in. subsistence strategy could drive farmers
to use tools such as the chain saw to produce larger fields for the production of
cash crops. Many studies of perhlrban villages and large towns have shown that
the intensification of cultivation leads to loss of crop diversity {Santoir 1992). This
kind of specialization of production driven by commercialisation may contribute
to the erosion not only of crop diversity but also of those traditional agricultural
practices and knowledge assodated with crop diversity and required for its main­
tenance (Ellen 1997). Crop diversity in space and time, and an agricultural strat­
egy oriented to this diversity, are the guarantors of a sustainable dynamic equi­
librium the and human populations and of the conservation of the
adapted ancestral practices.

156



i22, No.1, Summer 2002 JOURNAL OF ETHNOBIOLOGY 157

~ indicate
jling prac­
~w (1991)
~s in CClte
pmetrees
1generallv
rderstand
~Ie, on the
Itradition­
~eir fields,
!l svstems,, '

ki associa-,
Id'reduce
I pressure.
illU society
5 could be
khain saw
~e farmers
duction of
bown that
1992). This
contribute
gricultural
11' its mainM

tural atrat­
amic equi­
ilion of the

Tropicales"
(to SC) ad­

earth in co­
leolas Alo'o
>ed in plan­
" Roy Ellen,
thanked for
!any I thank
Jelds.

ns joumali­
te Interafri·
os, Agenee
gation, IRD
te la Coop-

eration et du IJeveloppement, Repub­
lique du Cameroun,

Bahuchet, S. 1997. Un style de vie en voie
de mutation: considerations sur les peu­
ples des fon:-ls denses humides. CiviU....
satum 44:16-31.

Bahuchet, S. and P. De Maret. 1993. Situa·
tion des populations indigenes des for­
~ts denses et humides, Report written
tor DC vm of the European Commis­
sion, Luxembourg.

Beets, W. C. 1990, Rnising and Sustaining
Productivity of Smallholder Farming Sys,
tems in the Tropics, AgBe Publishing,
Alkmaar, Holland,

Belsky; A. j. and C. D. Canham, 1994. for­
est gap and isolated savanna trees: an
application of patch dynamics in two
ecosystems. Bioscience 44:77~_

Benneh; G. 1972. Systems of agriculture in
tropical Africa. Economic Geography 48:
244-2S7.

Boserup, E, 1965, The Conditio"s for Agri,
cultural Growth: The Ec'momics of Agrar­
ian Change under Population Pressure.
George Allen and Unwin, London.

Buschbacher, K, C. Ubi, and E. A. S. Serrao,
1988. Abandoned pastures in eastern
Amazonia. II. Nutrient stocks in the soil
and vegetation, JourlUll of Ecoffigy 76:
682",,99.

Cardoso Da Silva, J. M. c., C. lJhl, and G.
Murray. 1996. Plant succession, land­
scap€ management, and the ecology of
frugivorous birds in abandoned Ama­
zonian pastures. Conservation Biology 10:
491-503,

Carriere, Stephanie t..'1. 1999. Les orphelins
de la Foret: influence de l'agriculture
sur bruIt" des Ntumu et des pratiques
agricoles associees sur la dynamique
rorestiere du sud-eameroun. Ph.D. Dis­
sertation (Tropical Ecology), University
of Montpellier U, Sciences et Techniques
du Languedoc, France,

Carriere, Stephanie M.. P. Letourmy, and D.
B. McKev. 20013, Effects of isolated
trees in fallows on diversity and struc­
ture of forest regrowth in a slash and
burn agricultural system in southern
Cameroon.lollrnal afTropical Ecology 18:
37S-396.

Carriere, Stephanie M" M, Andre, P. Le­
tourmy, l, Olivier, and D. B. McKey.
2002b, Seed rain beneath remnant trees
in a slash and burn agricultural system

in southern Cameroon. Journal of Trepi­
cal Ecology 18: 3S3·-374.

Colleyn, J,-P. 1988. Elements d'anthropowgie
sociale ei culturelle. ULB Publishers,
Brussels.

Condominas, G. 1997. Essartage et confu­
sionnisme: apropos des Mnong Gar du
Vietnam central. Civilisation 44:228-237.

Conklin, H. C. 1957, Hanunoo agriculture:
a report on an integral system of shift­
ing cultivatiOT\ in the Philippines. FAG
Forestry Devewpmenl, Paper No, 12, pp.
J-167. Rome.

CTFT. 1976. Memento du Forestier. Tech­
niques roraies en Afrique, ed. I\.Hnistere
de la Cooperation et du Developpe­
ment. Cetltre Technique Forestier Trop­
ical. Collections "Teclmiques Turales en
Afrique/' Nogent-sur-lViame, France.

De Rouw, Anneke. 1991. Rice, v""eds and
Shifting CultiwUon in il Tmpioll Rain for­
est. A StIJdy of Vegetation Dynamics, Ag­
riculhlral University, v<"ageningen,

De Wachter, P. 1997. Economie et impact
spatial de ragriculture itinerante Bad­
joue (Sud Cameroun). Civilisation 44:62­
93,

Denevan, W. M" J. M, Treacy, j, B. Alcorn,
C. Padoch, j, Denslow, and S, F. Paitan.
1984, Indigenous agroforestry in the Pe­
ruvian Amazon: Bora Indian manage­
ment of swidden fallows_ Interd..:l1da 9:
346-357.

Dounias, Edmond, 1993. Dynamique et
gestions differentielles du systeme de
production a dommante agrkole des
wfvae du sud-eameroun forestier. Ph.D.
Dissertation (Tropical Ecology), Univer­
sity of Montpellier lJ, Sciences et Tech­
niques ciu Languedoc, France.

Dove- R. D. 1985. Swidden Agriculture in In­
donesia: The Subsistence Strategies of the
Kalimantan Kantu~ New Babylon, Stud­
ies in the Social Sciences, :Mouton Pub­
lishers, Berlin, New York, Amsterdam.

Ellen, Rov. 1994. Modes of subsistence:
hunting and gathering to agriculhm:
and pastoralism. In Companion Encyclo~

paedia ofAnthropology; Humanity, Culture
and Social Life, ed, T Ingold, pp. 197­
225, Routledge, London.

- .._--. 1996, Putting Plants in TlJeir Place;
Anthropowgical Approaches to Understand
ing the Ethnobotrmical I<.nmoledge of Rt1.in~

fOf{:.'St Papulatiofls, Tropical Rainforest
Research~Current Issues. Klu\\Ter Ac-



CARRIERE158

ademic Publishers, Dordrecht, Nether­
lands.

'--. 1997. The human consequences of
deforestation in the ~101uccas, Civilisa­
tion 44:176-193.

-"'-. 1998. Indigenous knowledge of the
rain forest: perception? extraction and
conservation. In Human Activities and the
Tropical Rainforest, ed. Bernard K. Ma­
loney, pp. 87-99. Kluwer Academic
Publishers, Dordrecht, Netherlands.

Engel, A, J. Karimu, M. Calderon-Hage­
mann, W. Herbinger, W. Keipp, j.
Knoth, G. Schoop, and H. Weise. 1984.
Promoting Smallhnlder Cropping System in
Sit"fra Leone, Center For Advance Train­
ing in Agricultural Development. Insti­
tute of Socio-Economics of Agricultural
Development. Technical University? Ber­
lin.

Fosbrooke, H. A. 1974. Aspects socioecon­
omlques de Ia culture itinerante.
L'agriculture itinerante et Ia conserva­
tion des sols en Afrique. Bulletin pedol­
ogique de la FAQ No. 24, pp. 144-150.
Rome,

Geertz. C. 1963. AgricuUumllmvlution: Tile
Process of Ecological Change in Indonesia.
University of California Press! Berkeley.

Gliessman, S. R. 1985. Economic and eco­
logical factors in designing and man­
aging sustainable agros:rstems. In Sus­
tainable Agriculture and InJegmted Farm­
ing Systems, eds. T. C. Edens, C. Fridg­
en, and S. L. E. Battenfield, pp. 56-63.
Michigan State University Press, East
Lansing.

Grenand~E and C. Haxaire. 1977, "Mono­
graphie d'un abattis Wayapi. Journal
d'agriculture traditionnelte et de (1Otl1nique
oppliquee 24:285-310.

Grenand, Pierre. 1979, Commentaires a
propos d'un abattis Wayapi (Guyane
Fran,aise). Calliers de rIRD (ex­
ORS. I:OM), Strw sciencl?iJ humaines 16:
299-303.

Guevara, S., J. Meave, P. Moreno-Casasola,
and j. Laborde 1992. Floristic compo­
sition and structure of vegetation under
isolated trees in neotropical pastures.
Journal of Vegetation Science 3:655-664.

Guevara, S., S. E. I'urata, and E. Van der
:Maarel. 1986. The role of remnant forest
trees in tropical secondary succession.
H'getatio 66:77-84.

Vol. 22, No.1

Guthrie, M. 1948. Tile ClassificaJirm of the
Bantu Languages, London.

janzen, D. H. 1988. Management of habitat
fragments in a tropical dry forest:
growth. Annals of the IvHssoun' Botanical
Garden 75:105-116.

johnson, A 1983. Machiguenga gardens.
Adaptati've responses of Native Am,a­
zonians. In Studies in Anthropology, eds.
R. B. Hames and W. T. Vickers. Aca­
demic Press, Nev., York.

Joiris, Daou V. 1997. L'Afrique equatoriale:
introduction regionale. Civilisation 44:
38-43.

Kang, B. T., G F. Wilson and T. L Lawson.
1984. Alley Cropping: A Stable Alternaliz",
to Shifting Cultivation. International in­
stitute of Tropical Agriculture (IITA),
lbadan, Nigeria.

Laburthe-Tolra, Philippe. 1981. Les sei­
gneurs de la foret: essai sur Ie passe
historique, rorganisation sociale et les
nonnes ethiques des anciens Beti du
Cameroun. Publications de ta Sorbonne.
Serle ns recherche No. 48. Paris.

Lemonnier, Pierre. 1992, Elements for an An­
thropol0I5'J of Technology. Anthropologi­
cal Papers 88, University of Michigan
Museum of Anthropology. Ann Arbor.

Leroi-Gourhan, Andre 1945. Ewlulion et
techniques: milieu et techniques, Albin
Michel edition, Paris (reprinted 1973).

Letouzey, R. 19&'). Notice de la carte phy­
togeographique du Cameroun au 1:
SOO 000 (1985). Domaine de la foret
dense humide toujours verte, pp. 95­
142. Institut de la Carte Internationale
de la Vegetation, Toulouse, France.

Linares, Q E 1976. "Garden hunting" in
the American tropics. Human Ecology 4:
331-349.

McClanahan, T. R. and R. W. Wolli? 1987.
Dispersal of ornithochorous seeds from
forest edges in central Florida. vegetatio
71:107-112.

---. 1993. Accelerating forest succession
in a fragmented landscape: the role of
birds and perches. COllsermtwn Biology
7:279-288.

McDonnell, M. J. and E. W. Stiles. 1983. The
structural complexity of the old field
vegetation and the recruitment of bird­
dispersed plant species. OecoJogia 56:
109-116.

Mauss, M. 1935. Les techniques du corps.
Journal de psydwlogie 32(3-4):271-293.



JOURNAL OF ETHNOBIOLoc.ySummer 2002

Nepstad, D., C. \Jilt A Pereira, and l M,
Cardoso Da Silva, 1996. A comparative
study of tree establishment in aban­
doned pasture and mature forest of
easfern Amazonia, Oikos 76:25-39.

Nepstad, D., C. Uhl, and E. A. S. Serrao.
1991. Recuperation 01' a degraded Am­
azonian landscape: forest recovery and
agricultural restoration. Ambio 20:248­
255.

Nye, P. H. and 0. J, Greenland. 1964.
Chang,",:> tn the soil after dearing trap­
kal rainforest. Plant :md 51]il 21:101~n2.

Darrell. A. 1985. Indigenous man­
agement of tropical forest ecCiSy~,telns:

the case of the Kayapo Indians of the
Brazilian Amazon. Agroforestry Systerns
J;139~15g,

Rambo, A T. 1985. Primitive Polluters: Se­
m(Jng Impact 1m the Malaysian Tropical
Rain Forest Anthropological
Papers 76, University of Michigan Mu­
seum of Anthropology. Ann Arbor.

M. 1997. Shifting cultivation In the
lturi Forest (Haut-Zaire); colonial inter­
vention, present situation, economic
and ecological prospk?cts. Civilisatitm 44:
44·61.

Sa:n:d1ez, P. 1976. PmJ1ertles mui Maf1ag'emf:r,t
of Soils in flu: John Wiley and
Sons, New York.

Santoir, Christian. 1992. Sm<$ rempire du ca­
cao. Etude diachronique de deux ter­
roil'S camerounais. A travers chnmp5,
IRD (ex-ORSTOM), Paris.

SAS. 1996. SitS/STAT User£; Guide. Release
6.12. SAS Institute, Cal)~ North Caroli-
nn,

Sirois, M. H. A l\1argolis, and C Ca-
mire. 1998. Influence of remnant trees

159

on nutrients and fallow biomass in
slash and burn agroecosystems in
Guinea. 40;227­
246.

Suchel, T, B. 1972. La r~'partiti(Jn et leg regimes
pJuviometriqu£s au Cameroun. CEGET/
CNRS, Bordeaux,

Tsala, A, T. 1958. Moeurs e:t cOlttumes des
Euxmdo. Etndes no. 56.

~--"~--'. 1973. lv1ille et un PI'OCIfJ'Ues Hetl: la
societe beti it trcmer", ses proverbes. Yaoun­

Cameroun.
Viera, L C. C. Uhl, and D. Nepstad,

1994. The role of shrubs C,mll'a muftis­
pict1ta Cham. as a succession facilitator
in an abandoned pasture, Paragominas,
Amazonia.Vi!getatl0 11591-99.

Warl1et', Katheril1e. 1995. Agriculteurs itin­
erants: comurissances techniques f:ocales et
gesti011 des ressources Yly'/:urolles en zone
trapicare humide. FAa, I~olI1e.

Wegner, J. E and G. Merriam. 1979. Muve­
ment by birds and small mammals be­
tween a'wood and adjoining farm hab­
itats. TDurnai '!f Applied Ecology 16:349­
357.

Whitmore, 1'. C 1990. An Introduction to
Tropical Rain Forests. Oxford University

New York.
Yandji, E. 1982. Traditional agro-fore5try

systems in the Central African Repub­
lic Agroforestry ift thR Afric:m Humid
ThJ'pics, ed. L. H. MacDonald, pp. 52--55.
Tokyo: United Nations University; To-

Yarrantan, G. A. and R. G. Morrison. 1974.
Spatial dynamics of a primary succes·
sl0n: nucleation, TournaI of 62:
417-428. . .



APPENDIX I.-Species of remnant trees found in Ntumu fields at Nkongmeyos. For each spl~des is given the total number of individuals
~

G'
0

along the edge or in a central position in the field§ and their size, IIteanS the tree's trunk was llKated on the limit line of the field and
central means aU others, Large trees are those ~35 m tall; medium are 15-35 In tall; small trees arc those < 15m talL Wood-hardness:
A hard; B ~ mid-hard; C soft; I = undetermined.

Wood
Tree position in

hard-
the field Tree size

ness Central Medium Small Total

Triplochiton scleroxylon. K. Schum. (Sterculiaceae) C 28 18 40 5 46
'1erminalia superba Engl and Diets (Combretaceae) C 10 21 27 3 31
Ceiba ",,,,'andra Gaerln. (Bombaeaceae) C 13 12 24 1 25
Irvingia gaborumsis (Aubry Lecompte ex. O'Rorke) Bail!. (Jrvingiaeeae) A 12 7 16 3 19
ChlnroplUJra excelsa (Welw.) I3enth. (Moraceae) B 5 11 4 10 2 16
Alithia adianthifolia (SChum.) W F. Wight (Mimosaceae) C 13 2 8 7 15
Musanga cecropioities R. Br. (Moraeeae) C 15 4 7 4 15
Pyenanlhus aago/ensi, (Welw.) Exell (Myristicaceae) C 9 6 12 3 15 n

»Erythroplllcum iwrense A. Chev, (Caesalpiniaceae) A 10 4 13 1 14 '"Eribroma "Mongum (Mast.) Bod. (Srerculiaceae) B 5 8 12 1 13 2S
Pterocarpus soyuu.Yii 'Hmb. (Papilionaceae) B (, 5 11 11 tn·

"A/bizia spp. (Mimosaceae) C 7 3 1 (, 3 10 tn

Duboscia /'nacrocarpa Boeq. (fHiaceae) A 3 4 4 2 1 7
Xyiopia spp. (Annonacc<le) C (, I 2 4 1 7
Canarium schweinfurthii EngL {Burseraceae) C 4 2 5 1 (,

Myrianthu5 arboreus P. 'Bcauv. (Moraceae) B 3 2 3 2 5
Ihcoscypha abut EngL (Anacardiaceae) C 3 2 4 1 8
Anlhoc/eis!a ,chweinfHrthii Gilg. (Loganiaceae) C 2 2 4 4
Bridelia miaantha (Hochst.) Bail!. (Euphorbiaceae) C 1 3 2 2 4
Cordia plalythyrsa Bak. (Boraginaceae) C 2 2 2 2 4
Ficus spp. (Moraceae) C 3 1 0 2 4L

Petersianlhus macrocarpum (P. I3eauv.) Liben (Lecythidaceae) A 3 1 2 2 4 <:Vilex "Pl" (Verbenaceae) C 2 2 4 ·1
~

Desborde3ia gwut:esC""!S (EngL) (Irvingiaceae) A 3 3 3 N
Enantia chummtha Oliver (Annonaceae) C 2 1 2 3 1"
Zanlhoxylum mJlcn71'/'!Jllum L. (Rutaceae) C 3 3 :I Z
Fim.• mgelii (Micq.) Miq. (Moraceae) C 2 2 3 r:i '

~



APPENDIX L (continued) ir
S

Wood
Tree position in S

"hard- the field Tree ~ize ~

~~--_-.- N

Spedes (Family) Edge Central Large Medium Small Tolal 0ness f3
Klainedaxn gabonensis Pierre (Irvingiaceae) A 3 1 2 3
Pen/ade/hra macrophylla Benlh~ (Mimosace.e) C 3 2 3
Phyllan/hus spp, (Euphorblaceae) C 1 2 3 3
Barleria fis/uloSd Mast. (Passifloraceae) C 2 2 2
Canthium spp, (Rubiaceae) C 2 1 1 2
Cmton oligandrwl Pierre (Euphorbiaceac) C 1 1 2 2 ~

Ficus l1Atalensis Hochst, (.Morat..'cae) C 1 I 2 2 0
C

GreuJii, spp~ (Tiliaceae) C 2 2 2 '"Lonchocarpus sericeus (Poir,) H. Rand K (Mimosaceae) C 2 2 2 Z:»Lophira alata Banks ex. Gaertn. (Ochnaccae) A 1 1 2 2 t"
Macaranga hurifolia Beille (Euphorbiaceae) C 1 I 2 2 ~Macaranga spp, (Euphorbiaceae) C 1 I 1 2

'"Margarituriil discoiden (Baill.) Webster (Euphorbiaceae) A 2 2 2 >-j

Anlmcaryon klninea1iWtt Pierre (Anacardiaceae) C I 1 :I:
Z

Berlinia spp. (Caesalpiniilccae) B I 1 1 0
Caesalpiniacea(' undetermined species ] 1 ] 1 5Dacryodes edulis (G Don) I~lm, (Burseraccae) B 1 1 1

8Dacryodt'S macropltylla (Oliv,) Lam, (Burseraceac) B 1 1 1
Dcsplalsia sp, (Tiliaccae) I 1 1 1 ...:
Erthmdrophragma ulile (Dave and Sprague) Sprague (Meliaceae) B 1 1 I
EriJ)cO£km flUlcrocarpum Gilg. (Sapindaceae) 1 1 ]

Ficus sur Forssk. (Moraceae) C 1 1
Funtumia elastica (Preuss,) Stapf (ApOt.'ynaceae) C 1 J
Grewia brl!vis (Spreng.) Monachino (Tiliaceae) C 1 1 J
Hallea ,lipulosa (DC~) 0. Ktze. (Rubiacc.c) C ] 1 J
lrvingiaccae tmdete:rmined spc(ies I 1 1 1
Kh"lf" ioorensis A Chev, (Meliaceae) C I 1
Lowa Irichilioide8 Harms (Meliaceac) C 1 1
Mi mosaceae undetermined species I 1 1 1
Monodora sp. (Annonaceae) 1 1 I -'"-



APPENDIX l.-(continued)

Wood
Tree position in

hard- the Held Tree size

ness Central Medium Small Total

Nauclea sp. (Rubiaceae) B 1 1 I
Persea americana Mill. (Lauraceae) C 1 1 1 n
/,,<uwolfia macrophylla Stapf. (Apocynaceae) C I »-
Ricinodendmn heudelolii MUll. (Euphorbiaceael C 1 I ~
Sapindaceac undetermined specit.-:s I 1 1 1 t'd'
Spathodea campanulafa P, B. (Bignonlaceac) C 1 1 1 '"en
Ihrapleum tetraptera (Schum, and Thonn.) Taub. (Mimosaccae) C 1 1 1
'letrorchidium dinUJsthemum (EuphorbiaCl~ae) C 1 1 1
7Nrorchidium sp. (Euphorbiacea€) C 1 I I
Xyiopia qui1ltaSli AuCI. (Annonaceae) C 1 1 1

Total 188 167 231 102 22 355




