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An experiment was conducted to study food pre-
ference and interspecific interactions in a fungus-
growing termite community at the Lamto Savanna 
Ecological Station in Ivory Coast. Food consumption 
of four termite species (Macrotermes bellicosus, Ancis-
trotermes cavithorax, Microtermes toumodiensis and 
Odontotermes aff. pauperans) was compared at baits of 
different sizes, belonging to the two most abundant 
tree species in this savanna, viz. Crossopteryx febrifuga 
and Piliostigma thonningii. All species preferred lar-
ger wood pieces. A. cavithorax was the most active 
forager on baits. Foraging activity of the mound 
builder, M. bellicosus was clearly influenced by the 
foraging patterns of the two underground fungus-
growing species, A. cavithorax and O. aff. pauperans, 
thereby questioning the competitive ability of M. belli-
cosus, as against the activities of its competitors.  
M. bellicosus seems to be at the bottom of a possible 
competition hierarchy with regard to food niche. This 
imbalance in favour of underground species could 
have been increased by the fire regime in Lamto  
savanna, artificially occurring each year in the middle 
of the dry season and minimizing the abundance of 
large wood items, most preferred by Macrotermes. 
 
Keywords: Baits, interspecific interaction, fungus-
growing termites, food consumption. 
 
A NUMBER of studies are available illustrating the food 
preferences and foraging strategies of different termite 
species and populations in different ecological regions  
of the world1,2. As termites are an important component 
of the savanna ecosystem3, they have also been the  
focus of a number of population-level studies4. However, 
community-level assessment of food preferences and inter-
specific interactions of the savanna termites is lacking. 
Such an assessment among termite species at food source 
would help in understanding various aspects of the  
savanna system processes. 
 Although various studies are available on the role of 
fungus-growing termite populations (Macrotermitinae) of 
the Lamto savanna in Ivory Coast5–12, a community-level 
assessment is lacking, as mentioned above is such an  

assessment of the Lamto savanna fungus-growing termite 
community assumes extra importance, as there are studies 
reporting a decline in the termite species Macrotermes13. 
The present study attempted to make a community-level 
assessment of the food preferences and interspecific inter-
actions within the fungus-growing termite community. 

Study site 

The field study was undertaken at Lamto, a savanna field 
station run by the University of Abobo-Adjamé, Abidjan 
in Côte d’Ivoire, West Africa. This pre-forest humid  
savanna is located approximately 200 km from Abidjan 
(5°02′W, 6°13′N). The site comprised of grass, shrub and 
woody savannas, intermingled with gallery and semi-
deciduous plateau forests14. Average annual precipitation 
in the savanna is 1210 mm yr–1 (refs 15, 16). 

Materials and methods 

An experiment was designed to compare the foraging  
activities and food preferences of four fungus-growing 
termite species: the mound builder Macrotermes bellico-
sus Smeathman and three subterranean species: Ancistro-
termes cavithorax (Sjöstedt), Odontotermes aff. pauperans 
(Silvestri) and Microtermes toumodiensis Wasmann. 

Food types 

Six different types of locally abundant wood litter  
belonging to two species were offered to the termite 
community as bait to find out their preferences. The  
selected wood species were Piliostigma thonningii and 
Crossopteryx febrifuga. Items of these two species were 
again subdivided into small, medium and large diameter 
categories. A total of 40 bait items of each were placed as 
bait. Total biomass and average individual weight of each 
type is given in Table 1. 

Experimental design 

Bait layout: As our experiment was designed to com-
pare the foraging strategies of the four Macrotermitinae
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Figure 1. Bait layout showing different transects with respect to the mound. 
 
 

Table 1. Initial total average weight of wood litter placed as bait 

  Average weight (g)  
Type Size class N = 40 
 

Piliostigma thonningii  Small 3.52  
   (Range = 1.8–6.7 g) 
  Medium 21.21 
   (Range = 10.3–34.4 g) 
  Large 81.90 
   (Range = 35.3–146.0 g) 
 
Crossopteryx febrifuga Small 5.94  
   (Range = 2.2–10.8 g) 
  Medium 19.74  
   (Range = 10.6–30.9 g) 
  Large 51.60 
   (Range = 32.6–91.2 g) 

 
 
species and as live Macrotermes mounds are rare in the 
savanna, one large M. bellicosus mound was selected in a 
shrub savanna habitat in order to include M. bellicosus 
within the ambit of the present study. Eight equidistant 
radial transects were laid in eight different directions 
around the mound at the beginning of the rainy season 
(Figure 1). Five 25 × 25 cm quadrats were laid at 5 m  
intervals along each of the eight transects. Each quadrat 
was cleared of all the above-ground plant biomass,  
including grass. Six baits were placed in each such quad-
rat in a random order: small, medium and large baits of 
the two chosen wood species. Forty bait items in each of 
the six categories were chosen at random. Each bait item 
was tagged and weighed before placing it in the quadrat. 
A total of 240 bait items were placed (6 food types/ 
quadrat × 5 quadrats/transect × 8 transects). 

Bait sampling: (a) Each bait item was monitored every 
day for 13 consecutive sampling days and the activity of 
any termite species present was recorded. The species 
present on bait was identified in the field, thus causing 
minimum disturbance to the bait item. (b) On each day, 
25% of the total number of termite-attacked baits was 
removed randomly from the quadrats and all the individual 
termites present on the bait, and the soil deposited by 
them, were collected. This was done to estimate (i) the 
abundances of different termite species and (ii) the soil 
turned over at the bait item. After removing the individual 
termites and weighing the soil deposited on them, the bait 
item was replaced back in the quadrat. (c) The termites 
were later separated into different species and categories, 
e.g. (i) minor worker, (ii) major worker, (iii) minor soldier, 
(iv) major soldier and (v) reproductive and counted. (d) Soil 
deposited on each of the baits was dried and weighed. 

Data analysis 

Variance in termite activity, both overall and species-
wise, was tested with respect to the distance of the  
quadrat from the termite mound, to different transects, 
different bait types and bait size categories. ANOVA was 
done for individual variables and also for possible inter-
actions of the same. Average frequency of occurrence of 
termites (both overall and species-wise) per transect was 
fitted with polynomial curves and regressed. 
 Hierarchial cluster analysis was done with species  
occurrence data at different baits to test for any food 
preference. Termite activity was tested for correlation 
with the bait initial weight, final weight and weight  
removed, and also the weight of the soil deposited on the 
baits. Log-standardized initial weights of the baits were 
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regressed with log-standardized quantities of soil deposited 
on the bait. Abundances of various castes on the removed 
baits were correlated with each other and also with the 
quantity of soil deposited, and the initial and final weights 
of the baits. Since A. cavithorax appeared to be the domi-
nant species in the community, activities of other species 
were regressed against it. The number of times a species 
displaced another from different baits was estimated. 

Results 

Overall termite activity 

Out of a total of 240 bait items placed (Table 1), 183 
were attacked by termites (76.25% of the total number of 
baits). Of the total 3120 observations made during daily 
inspection of the baits (240 bait items/per day × 13 days), 
termite activity was recorded in 1056 observations. 
 The number of times baits were found to have A. 
cavithorax activity was 582 (55.11% of the total observa-
tions), that of M. toumodiensis was 296 (28.03%), O. aff. 
pauperans was 93 (8.80%), and M. bellicosus was 23 
(2.17%) (Table 2). Considering the frequency of attack 
on the baits, A. cavithorax appeared to be the dominant 
species in the community. 

Temporal distribution of termite activity 

To check if bait removal had any effect on the activity of 
termites, difference between the frequency of bait items 
attacked on the day of removal and frequency of attacks 
on the same bait items the day after removal was com-
pared using a t test. The difference was found to be non-
significant. Termite activity followed a nonlinear pattern 
during the total period of observation. It was low initially 
and increased subsequently, but started to decline towards 
the end of the observation period. The pattern was found 
to fit best with a second-order curve (R2 = 0.89, P < 0.001; 
Y = 0.345 + 3.849X – 0.275X2). Activity of A. cavithorax 
 
 

Table 2. Number of occurrences (observations during daily inspec-
tion at different baits placed along transects) of different species. Total  
 number of times baits were found to have termite activity = 1056 

Transect ANC MIC OD MB 
 

1 53 5 30 0 
2 49 59 5 0 
3 110 25 0 16 
4 94 37 8 5 
5 28 72 4 0 
6 51 61 18 0 
7 61 30 12 2 
8 136 12 16 0 
Total 582 296 93 23 

ANC = Ancistrotermes cavithorax, OD = Odontotermes aff. pauperans, 
MIC = Microtermes toumodiensis, MB = Macrotermes bellicosus. 

varied significantly with the number days after setting 
baits (F = 3.070, df = 12, P < 0.001). Its activity also 
showed a quadratic temporal relationship (R2 = 0.78, 
P < 0.01; Y = 0.466 + 2.289X – 0.153X2). The two other 
species, M. toumodiensis and O. aff. pauperans, also 
showed significant relationship with the number of days 
elapsed. The observed pattern fitted best with a third-
order equation (R2 = 0.78, P < 0.01, Y = 2.491 – 0.64X + 
0.21X2 – 0.013X3, and R2 = 0.67, P < 0.05, Y = 0.023 + 
0.78X – 0.11X2 + 0.004X3 respectively). 

Spatial distribution of the activity 

Termite activity did not vary significantly between tran-
sects, but did so among quadrats at different distances 
from the mound on all transects combined (F = 2.752, 
P < 0.05). Maximum activity was observed in the first 
quadrat followed by the third and fourth quadrats (Figure 
2). Although activity (frequency of occurrence) frequency 
did not vary significantly among different quadrats for A. 
cavithorax, it varied significantly for M. toumodiensis. 
(F = 4.733, P < 0.005) and weakly for O. aff. pauperans 
(F = 2.443, P < 0.07). M. bellicosus was observed only in 
quadrat 3 in the transects. 

Overall termite activity at removed baits 

A total of 138 bait items were removed at regular inter-
vals, of which 63 had termite activity at the time of col-
lection. A. cavithorax was found in 55 of 63 bait items 
that were removed. M. toumodiensis and O. aff. pauper-
ans were present only in four removed bait items each. 

Weight of the baits and termite activity 

Total number of termites on the removed baits correlated 
significantly with the final weights of the baits (r = 0.267, 
P < 0.05). There was a stronger correlation between the 
initial weights of the removed baits and the number of 
 
 

 
 

Figure 2. Species-wise average frequency of occurrence per transect 
over the sampling  period. Data pooled for each species on all baits. 
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small workers (pooled for all species) found on the bait 
(r = 0.432, P < 0.01), indicating higher termite activity at 
larger bait items. Average number of individuals (aver-
aged for different quadrats and transects) in different 
castes varied significantly with the species and bait type 
(F = 7.98, P < 0.01). Maximum number of individuals 
was observed for A. cavithorax in large C. febrifuga baits. 
M. toumodiensis and O. aff. pauperans had maximum 
number of individuals in P. thonningii baits. 

Amount of soil turned at removed baits and termite  
activity 

Total amount of soil deposited on all the baits amounted 
to 965.24 g. The initial weight of the baits (log standard-
ized) determined the amount of soil deposited on them 
(log standardized; N = 138, R2 = 0.23, P < 0.001). There 
was no significant relationship between bait type and 
soils deposited on them. A. cavithorax deposited signifi-
cantly more soil compared to M. toumodiensis (t = 4.784, 
df = 25, P < 0.001). 

Quantity of bait consumed and termite activity 

Initial weight of the baits also significantly determined 
the consumption (all species combined; R2 = 0.88, P < 0.01). 
Quantity of bait consumed by the termites (estimated 
from the difference between the initial and the final 
weights of the bait) was positively correlated with the 
number of small workers present at the bait (r = 0.263, 
P < 0.05). There was positive correlation between con-
sumption on medium-sized C. febrifuga baits and number 
of large workers (r = 0.47, P < 0.05). Total number of  
individuals of A. cavithorax correlated strongly with con-
sumption (r = 0.597, P < 0.001). 

Occurrence of different species at baits 

A dendrogram (Figure 3) drawn on the basis of hierarchi-
cal cluster analysis with species occurrence data at differ-
ent baits shows maximum similarity in food preference 
between M. toumodiensis and M. bellicosus. O. aff. pau-
perans was the next close species to this group. A. 
cavithorax was distinct from the other three in its food 
preference. 
 A. cavithorax seemed to prefer large food items as is 
apparent from its proportional occurrence at different 
baits (Figure 4 a; F = 4.479, P < 0.03). For A. cavithorax 
interaction between the number of days elapsed and bait 
type was found to be significant (F = 2.329, df = 12, 
P < 0.01). Also, the interactive effect of the number of 
days, type of bait and distance from the M. bellicosus 
mound was highly significant (F = 3.026, df = 12, 
P < 0.001). A. cavithorax seemed to prefer C. febrifuga 
over Piliostigma sp. (Figure 3; t = –1.952, P < 0.03). 

 Size and type of bait item influenced the activity of M. 
toumodiensis (N = 324, F = 12.130; df = 1, P < 0.01). M. 
toumodiensis preferred Piliostigma over Crossopteryx 
(t = 2.807, P < 0.01; Figure 4 b). Interaction between the 
time elapsed after placement of the bait and distance of 
the bait from the M. bellicosus mound also significantly 
influenced the activity of M. toumodiensis (F = 17.250, 
df = 8, P < 0.001). 
 Activity (proportional occurrence at different baits) of 
O. aff. pauperans had a significant preference towards 
Piliostigma sp. (t = 2.483, P < 0.01; Figure 3). Size of the 
bait item significantly influenced the activity of O. aff. 
pauperans, as it seemed to prefer large food items 
(F = 9.592, df = 2; P < 0.01; Figure 4 c). 
 Maximum activity of M. bellicosus was found at 10 m 
from the mound (third quadrat) in all the three transects 
where it was active (N = 23, F = 18.893, df = 4, P < 0.001). 
Although M. bellicosus seemed to prefer large Piliostigma 
baits, it was not statistically significant (Figure 4 d). 

Species interactions 

Activity of A. cavithorax seemed to affect the activities 
of other species. Activity of M. toumodiensis was signifi-
cantly reduced by the activity of A. cavithorax (R2 = 
0.397, P < 0.01). Activity of A. cavithorax also signifi-
cantly reduced the activity of M. bellicosus (R2 = 0.413, 
P < 0.02). However, activity of O. aff. pauperans was not 
influenced by that of A. cavithorax. Activity of M. belli-
cosus was significantly reduced by the abundance of  
O. aff. pauperans (R2 = 0.489, P < 0.005). 
 When one species numerically replaced another that 
was occurring till the previous observation, it was 
 
 

 
 

Figure 3. Dendrogram showing similarities in food preference of dif-
ferent species. Hierarchical cluster analysis using nearest neighbour 
method was used for anlysis. OD, Odontotermes aff. pauperans; MB, 
Macrotermes bellicosus; MIC, Microtermes toumodiensis; ANC, Ancis-
trotermes cavithorax. 
 
 

Table 3. Displacement of one species by another at the bait 

 Number of times displaced 
 

Displaced by ANC MIC OD MB 
 

ANC  30 9 4 
MIC 20  5 0 
OD  5  1  0 
MB  4  1 2  
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Figure 4. Proportional occurrences (proportion at a particular bait of the total occurrences) of different species towards 
different food types. a, A. cavithorax; b, M. toumodiensis; c, O. aff. pauperans and d, M. bellicosus. P, Piliostigma litter; 
C, Crossopteryx litter; S, Small; M, Medium and L, Large. 

 
considered as displacement of the previous species by the 
latter. Such incidence of displacement occurred totally 80 
times. Highest proportion of such displacement was shown 
by A. cavithorax followed by M. toumodiensis (Figure 3). 
On most occasions, A. cavithorax displaced another spe-
cies from the Piliostigma bait. M. toumodiensis also fol-
lowed such a pattern. Most of the displacements by A. 
cavithorax was directed towards M. toumodiensis com-
pared to O. aff. pauperans (t = 2.308, df = 12, P < 0.02) 
and M. bellicosus (t = 4.309, df = 9, P < 0.001). There 
was no significant difference between the number of 
times A. cavithorax displaced M. toumodiensis, and vice 
versa. M. toumodiensis also displaced A. cavithorax more 
number of times than to O. aff. pauperans (t = 4.949, 
df = 9, P < 0.001), while it never displaced M. bellicosus. 

Discussion 

Assemblage structure 

The present study confirms a species assemblage of four 
fungus-growing and wood-feeding termite species5,9,17–19. 
In Tsavo Park, Kenya, Buxton17 found that over 90% of 
wood litter was removed by three fungus growers. Fer-
rar18 found four fungus-growing species in his study in 
Nylsvey, South Africa and Zeidler et al.19 identified four 
fungus growers in northern Namibia. 
 The results of the present study bring out important 
clues regarding the structure of the fungus-growing ter-
mite assemblage and relative utilization of the food niche 
in Lamto savanna. With regard to the abundance on the 
baits, A. cavithorax was decisively the most dominant 

species in the community followed by M. toumodiensis 
and O. aff. pauperans. The dominant position of A. cavitho-
rax in this savanna type (open shrub savanna) confirmed 
the population and biomass estimates made by Josens5,6. 
Differences between species foraging patterns and feed-
ing choice within the sub-family Macrotermitinae, under-
score the relevance of the functional group concept, as 
pointed out by Jouquet et al.20 considering the influence 
of fungus-growing termites on grass communities. 

Temporal patterns 

Overall termite activity was found to follow a hump-
shaped temporal distribution that fitted best with a quad-
ratic (second order) model. Following the rise in bait  
occupancy after discovery and recruitment, the frequency 
of occurrence in the baits fell, possibly due to depletion 
of the bait. Collins21,22 indicated a drop in termite activity 
as a result of bait removal in baiting experiments. How-
ever, in the present study there was no significant differ-
ence between the frequency of attack on the day of 
removing the baits and the day after, thereby ruling out the 
possibility of bait removal affecting termite activity. 
 The same temporal distribution pattern was shown by 
A. cavithorax, while M. toumodiensis and O. aff. pauperans 
fitted best with a third-order curve. Since A. cavithorax 
dominated the community, its distribution pattern was  
reflected in the overall distribution pattern. Activities of 
M. toumodiensis and O. aff. pauperans peaked as the  
activity of A. cavithorax started to decline. This could be 
interpreted as indicating competitive release, or can also 
be attributed to interspecific differences in foraging  
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cycles. Rouland et al.23 also observed a different temporal 
distribution pattern of foraging between Macrotermes 
subhyalinus and Odontotermes nilensis in Senegal. 

Food consumption, soil deposition and caste 

The result shows a strong relationship between the initial 
weight of the baits and food consumption. Clearly, differ-
ent species preferred large baits over smaller ones for 
higher resource quality. Significant correlation between 
the number of individuals and the final weight indicates 
higher recruitment at the baits where consumption was 
greater. The three species found on the removed baits,  
A. cavithorax, O. aff. pauperans and M. toumodiensis did 
not have significant variance in terms of small workers. 
Significantly the caste investment in terms of recruitment 
of small workers was higher for different species on their 
preferred food type. A. cavithorax had more individuals 
belonging to different castes on large Crossopteryx sp. 
bait items, their preferred food, whereas other species 
preferred Piliostigma sp. There was a strong correlation  
between abundance of small workers and initial weight of 
the removed baits. Interestingly, even though O. aff. pau-
perans seemed to be lower down a possible competition 
hierarchy than M. toumodiensis, it deposited more soil 
than the latter. This reflects the relative abilities of soil 
deposition of different species and perhaps suggests that 
foraging activity may not always directly correspond to 
soil deposition and varies according to species. The aver-
age group size and caste composition in termite foraging 
groups are known to vary according to the nature and 
weight of the foraging substrate24. 

Resource utilization by different species 

All the species preferred larger food items. There was a 
clear indication of food-type partitioning by different 
species with the dominant species. A. cavithorax pre-
ferred Crossopteryx wood litter whereas all the others, 
including M. bellicosus preferred Piliostigma wood litter. 
In their study of food preferences based on the carbon 
isotopic composition of the fungus combs belonging to 
Macrotermitinae species in Lamto, Lepage et al.25 con-
cluded that Ancistrotermes sp. gets a higher proportion of 
tree material in its diet (47–87%), whereas the proportion 
was 43–60% for Microtermes sp. and only 28–34% for 
Odontotermes sp. In a field study using baits, Garcia26 
also found that Ancistrotermes sp. exhibited a slight pre-
ference towards Crossopteryx; same with Microtermes 
sp., whereas Odontotermes sp. preferred Piliostigma. In a 
laboratory study, Cesselin et al.27 showed the same pre-
ference of A. cavithorax towards Crossopteryx wood  
litter. In a recent study on food preference of termites at 
Sahelo-Sudanese savanna, Rouland et al.23 found that M. 
subhyalinus preferred cane and millet stubbles, whereas 
O. nilensis preferred Acacia leaf litter and cattle manure. 

Resource competition 

The present study also showed that A. cavithorax depo-
sited more soil on the bait than O. aff. pauperans or M. 
toumodiensis. A previous comparative laboratory study 
on A. cavithorax and O. aff. pauperans had predicted the 
exclusion of the latter species by A. cavithorax under 
field conditions27, because of the higher investment in 
termite number and soil deposited by the latter species. 
The present study validates that prediction and indicates 
that A. cavithorax displaced other species from their pre-
ferred baits under field conditions. M. toumodiensis 
seems to be next in a possible competition hierarchy and 
interestingly, A. cavithorax seemed to displace it the 
maximum number of times compared to other species. 
Our finding that A. cavithorax and M. toumodiensis dis-
placed each other significantly more times relative to the 
number of times they displaced other species suggests 
them to be the direct competitors. O. aff. pauperans is 
possibly an opportunistic exploiter of resources which 
might be modulating their foraging in tune with the top 
two competitors in the assemblage; but this requires to be 
further probed. The presence of A. cavithorax also sig-
nificantly reduced the activities of M. bellicosus and M. 
toumodiensis. In a laboratory study with incipient colo-
nies, Konaté10 noticed that the aggressiveness of Ancis-
trotermes displaced Odontotermes from its preferred food 
when the two colonies were connected to the same arena. 
Interspecific aggression in termites was observed in sev-
eral studies28–30 and such ecological consequences of the 
aggressive abilities of species were also pointed out by 
Baroni-Urbani et al.31. Activities of M. bellicosus were 
also influenced by O. aff. pauperans. Facing the competi-
tive abilities of fungus-growing underground species, 
whose foraging strategies seem more opportunistic and 
efficient, M. bellicosus, the only important mound-
builder in the community seems to be at the bottom of a 
possible competition hierarchy based on food. This  
imbalance in favour of underground species may be  
attributed to the fire regime in Lamto savanna. Occur-
rence of fire is common every year in the middle of the 
dry season and this causes depletion of larger wood litter, 
most preferred by all species and particularly Macroter-
mes sp. In a Guinean savanna of Côte d’Ivoire, Korb and 
Linsenmair32 found that litter is a limiting resource for 
termites early in the rainy season and could result in  
interspecific competition. 
 It appears that there is a clear interspecific competition 
hierarchy in this assemblage with A. cavithorax at the 
top, followed by M. toumodiensis, indicating that  
A. cavithorax and M. toumodiensis competed with each 
other for food. Both A. cavithorax and M. toumodiensis 
displaced each other significantly more times compared 
to the other species. Further studies and statistical analy-
ses are necessary to assess the nature of these interactions 
and factors involved in the interactions between termite 
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species and the community structure2. The seasonal effect 
on the interactions also needs to be studied33. Foraging 
pattern and interspecific interactions, mostly aggressive 
interactions as related to food preferences, within the 
fungus-growing termite functional group, deserve further 
investigations to explain the community organization, co-
existence and resource partitioning in the termite com-
munity. 
 

1. Lenz, M., Food resources, colony growth and caste development 
in wood-feeding termites. In Nourishment and Evolution in Insect 
Societies (eds Hunt, J. L. and Nalepa, C. A.), Westview Press, 
Boulder, CO, USA, 1994, pp. 159–210. 

2. Traniello, J. F. A. and Leuthold, R. H., Behavior and ecology of 
foraging in termites. In Termites: Evolution, Sociality, Symbioses, 
Ecology (eds Abe, T., Bignell, D. E. and Higashi, M.), Kluwer, 
Dordrecht, 2000, pp. 141–168. 

3. Bignell, D. E. and Eggleton, P., Termites in ecosystems. In Termites: 
Evolution, Sociality, Symbioses, Ecology (eds Abe, T., Bignell, D. 
E. and Higashi, M.), Kluwer, Dordrecht, 2000, pp. 363–387. 

4. Lepage, M. and Darlington, J. P. E. C., Population dynamics in 
termites. In Termites: Evolution, Sociality, Symbioses, Ecology 
(eds Abe, T., Bignell, D. E. and Higashi, M.), Kluwer, Dordrecht, 
2000, pp. 333–361. 

5. Josens, G., Etudes biologique et écologique des termites (Isoptera) 
de la savane de Lamto-Pakobo (Côte d’Ivoire). Doctoral thesis, 
Université de Bruxelles, Belgium, 1972. 

6. Josens, G., Etude fonctionnelle de quelques groupes animaux: les 
termites. In Analyse d’un écosystème tropical humide: la savane 
de Lamto (Côte d’Ivoire). Bulletin de liaison des chercheurs de 
Lamto, N° spécial 5, 1974, pp. 91–131. 

7. Josens, G., Recherche sur la structure et le fonctionnement des 
nids hypogés de quatre espèces de Macrotermitinae (Termitidae) 
communes dans les savanes de Lamto (Côte d’Ivoire). Mém. Acad. 
R. Belg., 1977, 52, 1–123. 

8. Lepage, M., Structure et dynamique des peuplements de termites 
tropicaux. Acta Oecol. (Oecol. Gen.), 1983, 4, 65–87. 

9. Lepage, M., The role of fungus-growing termites in savanna or-
ganic matter cycling. In Functioning and Dynamics of Natural and 
Perturbed Ecosystems (eds Bellan, D., Bonin, G. and Emig, C.), 
Lavoisier, Paris, 1995, pp. 88–98. 

10. Konaté, S., Structure, dynamique et rôle des buttes termitiques 
dans le fonctionnement d’une savane préforestière (Lamto, Côte 
d’Ivoire) : le termite Odontotermes comme ingénieur de l’éco-
système. Doctoral thesis, Université de Paris 6, Paris, 1998. 

11. Jouquet, P., Lepage, M. and Velde, B., Termite soil preferences 
and particle selections: strategies related to ecological require-
ments. Ins. Soc., 2002a, 49, 1–7. 

12. Jouquet, P., Mamou, L., Lepage, M. and Velde, B., Effect of ter-
mites on clay minerals in tropical soils: Fungus-growing termites 
as weathering agents. Eur. J. Soil Sci., 2002b, 53, 1–7. 

13. Lepage, M., Distribution, density and evolution of Macrotermes 
bellicosus nests (Isoptera: Macrotermitinae) in the north-east of 
the Ivoiy Coast. J. Anim. Ecol., 1984, 53, 107–117. 

14. Menaut, J. C. and César, J., Structure and primary productivity of 
Lamto savannas, Ivory Coast. Ecology, 1979, 60, 1197–1210. 

15. Lamotte, M. and Tireford, J. L., Le climat de la savane de Lamto 
(Côte d’Ivoire) et sa place dans les climats de l’Ouest africain. 
Trav. cherch. Lamto (RCI) 8, 1988, p. 146. 

16. Le Roux, X. and Tireford, J. L., Climate. In Lamto: Structure, 
Functioning and Dynamics of a Savanna Ecosystem (eds Abbadie, 
L. et al.), Springer-Verlag, Berlin, 2006. 

17. Buxton, R. D., Termites and the turnover of dead wood in an arid 
tropical ecosystem. Oecologia (Berl.), 1981, 51, 379–394. 

18. Ferrar, P., Termites of a South African savanna. III. Comparative 
attack on toilet roll baits in subhabitats. Oecologia, 1982, 52, 139–
146. 

19. Zeidler, J., Hanrahan, S. and Scholes, M., Termite species richness, 
composition and diversity on five farms in southern Kunene re-
gion, Namibia. Afr. Zool., 2002, 37, 7–11. 

20. Jouquet, P., Boulain, N., Gignoux, J. and Lepage, M., Associa-
tions between subterranean termites and grasses in a West-African 
savanna: spatial pattern analysis shows a significant role for 
Odontotermes n. pauperans. Appl. Soil Ecol., 2004, 27, 99–107. 

21. Collins, N. M., The role of termites in the decomposition of wood 
and leaf litter in the Southern Guinea savanna of Nigeria. Oecolo-
gia, 1981a, 51, 389–399. 

22. Collins, N. M., Populations, age structure and survivorship of 
colonies of Macrotermes bellicosus (Isoptera: Macrotermitinae). J. 
Anim. Ecol., 1981b, 50, 293–311. 

23. Rouland, C. et al., Experimental manipulation of termites (Isop-
tera: Macrotermitinae) foraging pattern in a Sahelo-Sudanese sa-
vanna: effect of litter quality. Ins. Soc., 2003, 50, 1–8. 

24. Haverty, M. J. and Nutting, W. L., Density, dispersion, and  
decomposition of desert termite foraging populations and their  
relationship to superficial dead wood. Environ. Entomol., 1975, 4, 
480–486. 

25. Lepage, M., Abbadie, L. and Mariotti, A., Food habits of sympat-
ric termite species (Isoptera: Macrotermitinae) as determined by 
stable carbon isotope analysis in a Guinean savanna (Lamto, Côte 
d’Ivoire). J. Trop. Ecol., 1993, 9, 303–311. 

26. Garcia, C., Les termites champignonnistes de Lamto: structure du 
peuplement et compétition interspécifique. DEA Ecological  
Report, Université de Paris 6, 1996, p. 36. 

27. Cesselin, F., Konaté, S., Merdaci, K. and Lepage, M., Com-
paraisons des stratégies de récolte chez deux espèces de termites 
champignonnistes, Ancistrotermes cavithorax et Odontotermes sp. 
Colloq. Ins. Soc., 1998, 1, 1–8. 

28. Dangerfield, J. M. and Schuurman, G., Foraging by fungus-
growing termites (Isoptera: Termitidae, Macrotermitinae) in the 
Okavango Delta, Botswana. J. Trop. Ecol., 2000, 16, 717–731. 

29. Shelton, T. G. and Grace, J. K., Review of agonistic behaviors in 
the Isoptera. Sociobiology, 1996, 28, 155–176. 

30. Thorne, B. L. and Haverty, M. I., A review of intracolony, intra-
specific, and interspecific agonism in termites. Sociobiology, 
1991, 19, 115–145. 

31. Baroni-Urbani, C., Josens, G. and Peakin, G. J., Empirical data 
and demographic parameters. In Production Ecology of Ants and 
Termites (ed. Brian, M. V.), Cambridge University Press, London, 
1978, pp. 5–44. 

32. Korb, J. and Linsenmair, K. E., Resource availability and distribu-
tion patterns, indicators of competition between Macrotermes bel-
licosus and other macro-detritivores in the Comoé National Park, 
Côte d’Ivoire. Afr. J. Ecol., 2001, 39, 257–265. 

33. Jones, S. C. and Trosset, M. W., Interference competition in desert 
subterranean termites. Entomol. Exp. Appl., 1991, 61, 83–90. 

 
 
ACKNOWLEDGEMENTS. This study was supported by BOYSCAST 
fellowship from the Department of Science and Technology, Govern-
ment of India. I thank my host Prof. Michael Lepage, Ecole Normale 
Supérieure, Paris, for encouragement and support. I acknowledge the 
support provided by the Lamto field facility of the Abobo-Adjamé  
University of Abidjan and the laboratory facilities offered by the Eco-
logical Laboratory of the Ecole Normale Supérieure, Paris. I also thank 
Jacques Gignoux, Sébastien Barot and Souleymane Konaté, Ecole 
Normale Supérieure, Paris for their inputs. 
 
Received 5 September 2008; revised accepted 4 November 2010 


