NUTRITIONAL PREFERENCES OF WOOD-FEEDING TERMITES
INHABITING FLOODPLAIN FORESTS OF THE AMAZON
RIVER, BRAZIL
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ABSTRACT — The alimentary preferences of five species of wood-feeding termites of the genus
Nasutitermes that coexist in the inundated forests of the floodplains of the Amazon river varzea
for species of fresh wood and for wood in different stages of decomposition was evaluated in
laboratory tests. Wood of low density was generally preferred; the decay stages were preferred
over fresh wood. The five termite species differ in the amplitude of their choices, indicating a
strong differentiation in food choice among them. Differences in feeding preferences may be a
niche-separating factor for these five Nasutitermes species of the floodplains.

Key Words: Amazon River, Floodplain Forest, Termites, Wood Consumption Preference,
Ecological Niche Concept.

Preferéncia Nutricional de Térmitas Xilofagos Colonizadores de Florestas de Areas Alagaveis
do Rio Solimoes/Amazonas, Brasil.

RESUMO — A preferéncia alimentar de cinco espécies de térmitas xilofagos do género Nasuritermes
que coexistem nas florestas alagaveis da varzea do Rio Solimdes/Amazonas por espécies de madeira
sd e por madeira em diferentes estigios de decomposigio foi avaliada em testes de laboratério.
Madeira de baixa densidade foi geralmente preferida; os estagios de decomposicio foram preferidas
sobre a madeira s3. As cinco espécies de térmitas diferem na amplitude de sua escolha, o que indica
uma diferenciagao forte entre ela na escolha do alimento. Estas diferengas na preferéncia alimentar
podem ser um fator separador de nicho para as espécies de Nasutitermes da varzea.
Palavras-Chave: Rio Solimbdes/Amazonas, varzea, cupins, preferéncia de consumo de madeira,
conceito do nicho ecolégico.

INTRODUCTION plain (varzea) forest of the Amazon
River near Manaus, five species of the
termite genus Nasutitermes (Insecta:

Isoptera: Termitidae: Nasutitermitinae)

If apparently very similar species
coexist in a given physical space, there

must be at least one factor which en-
sures ecological separation; in the n-
dimensional hypervolume which rep-
resents the ecological “niche” there
must be at least one dimension which
differentiates the niche of one species of
that of another species with which it co-
exists. Put more simply, “complete com-
petitors cannot coexist”, which is the prin-
ciple of competitive exclusion (“Gause’s
law”) (Deshmukh, 1986:117).

In a white-water influenced flood-
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are found (Martius, 1989; 1990; 1997a)
which are of similar size, behaviour,
feeding and nesting habits. All are
wood-feeders and live in arboreal car-
ton nests. The species are Nasutiter-
mes corniger, N. macrocephalus, N.
ephratae, N. surinamensis, and N. ta-
tarendae. Although interspecific ag-
gression was observed between them
(Martius, unpubl. observations), all
these species coexist in the periodi-
cally inundated floodplain forest,
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where the availability of food can be
very limited during the flood.

We studied the nutritional prefer-
ence of these five termite species for
fresh and rotten wood of different tree
species. In the tests, we used wood of
seven tree species which are typical of
the white water floodplain forest (Junk,
1984; Martius, 1992; Worbes et al.,
1992). One aim of this study was to
evaluate whether feeding preference
could be an effective factor of niche
separation for these five termite species
which otherwise differ very little.

MATERIAL AND METHODS

We used laboratory colonies
consisting of 200 workers and 100
soldiers of each species, which were
held in plastic cages under controlled
humidity and ambient air tempera-
tures, using vermiculite and sieved
sand as substrate. The wood was of-
fered in blocks of 3.0 x 1.5 x 1.5 cm.
There were nine repetitions and one
control for each of the treatments. The
treatments were:

1) Fresh wood: Seven blocks of
fresh wood were offered (o each of the
termite species in separate tests, each
block being from wood of a different
tree species. Wood of the following
tree species was used: Macrolobium
acaciifolium, Salix humboldtiana,
Vitex cymosa, Nectandra amazonuin,
Crataeva benthamii, Pseudobombax
munguba, and Triplaris surinamensis.

2) Decaying wood: Blocks made
from wood in four different decay
stages were offered to each of the ter-
mite species separately. The decay
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stages were obtained by exposing the
wood to decomposition in the field for
0, 2, 4, or 6 months before the experi-
ment. In this experiment, wood of the
following tree species was used: M.
acaciifolium, V. cymosa and T
SUFINAMensis.

All the experiments lasted 30
days, after which loss of biomass (g),
loss of biomass as related to initial
weight (%), and damage to the wood
blocks according to an arbitrary scale of
damage were evaluated. Further details
are given in Bustamante (1993).

RESULTS AND DISCUSSION

Three important results were ob-
tained from these experiments:

. The experiments with fresh
wood showed that wood of low den-
sity (S, humboldtiana and P munguba)
is generally preferred by all species
over wood of higher density, the lin-
ear regression between consumption
(as % of initial wood weight) and
wood density being negative ( y = -
22.25x + 16.51; r’= 0.51; Fig. 1; up-
per curve). (The regression between
absolute weight loss in g and wood den-
sity, y =-0.05x + 0.24; r = 0.006, Fig. 1
lower curve, is not significant but this
result should be cautiously interpreted
because of the weak power of this test).

For single termite species this
relationship is statistically significant
only for N. corniger and N. tataren-
dae when relative weight loss is con-
sidered (Fig. 2; lower curves).

The five termite species differ in the
amplitude of their choices (Tab. 1). V. su-
rinamensis has the narrowest preference
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spectrum; it prefers wood of only one tree
(S. humboldtiana). The termites N,
ephratae and N. macrocephalus pre-
fer 2-3 out of the seven wood species
offered. N. tatarendae chooses five
out of the seven offered woods, and N.
corniger shows no preference at all.
(These assessments refer to absolute
biomass loss in g).

2. The trials with decaying wood
showed that the decay stages (2, 4, and
6 months of decay) were generally pre-
ferred, and fresh wood (0 months) was
rejected (Tab. 2). The termite species
showed different amplitudes in their re-
actions, N. macrocephalus and N, suri-
namensis being the most specialized
species. Among the 3 woods, those with

lower density were preferred (Tab. 3).
3. We found that the results vary
according to the modality used for
evaluation (biomass in g, relative bio-
mass (%), or scale of damage - results
of the scale of damage not shown
here). For example, if the evaluation
is made by percentage of biomass loss,
the apparent choice preference for
fresh wood species is different from
the evaluation made by biomass in g
(Fig. 1 and 2; upper and lower curves;
Tab. 2 and 3). This is in agreement
with findings of Waller et a/. (1990), and
affects the practical conclusions which
can be drawn from such experiments,
for example with respect of the resis-
tance of different wood species to ter-
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Figure 1. Feeding preferences of five species of Nasuritermes pooled. Linear regressions (straight
lines) and confidence intervals (95%; dotted lines) of wood consumption (y-axis; average abso-
lute weight loss of wood mass in g, below; average relative weight loss in %, above) and wood
density (x-axis). For statistical significance of regressions see text. The points show the average

results for single wood species.
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Figure 2. Fecding preferences of Nasutitermes corniger and Nasutitermes tatarendae. Linear re-
gressions of wood consumption (y-axis; average absolute weight loss of woed mass in g, be-
low; average relative weight loss in %, above) and wood density {x-axis). The points show the
average results for single wood species. The regressions of relative weight loss are statistically
significant; of absolute weight loss they are not significant.

mite attack and identification of “termite
resistant” wood to be recommended for
construction, very common in the litera-
ture (cf. Wolcott, 1957; Schultze-
Dewitz, 1960; Sen-Sarma & Chatterjee,
1968; Santos, 1982; Supriana, 1988).

CONCLUSION

About 400 different tree species
are found in floodplain forests (Junk,
1989; Worbes ef al., 1992). Different
pieces of dead wood in the varzea are
subject to very different decay histo-
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ries; standing and lying dead wood is
subject to different moisture regimes
(Switt, 1977). Logs which are subject
to intermittent aquatic and terrestrial
decay degrade faster than logs subject
only to terrestrial decay; the latter de-
grade much faster than submerged
logs, a fact which is important in
floodplains (Martius, 1997b). Differ-
ential attack of fungus and insects or
only insects and microclimatic differ-
ences between the upper and lower
side of a lying trunk lead to compart-
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Table 1. Significant consumption preferences for fresh wood of 7 tree species by Nasuritermes species (5
species pooled) of the varzea floodplains. Wood species are arranged according to increasing density (cf.
Fig. 1). An X indicates those wood species on which consumption (measured as absolute weight loss in
g) was significantly different from the others. Specific wood density of trees from Bustamante (1993).

Tree species (Specific density in g cm?®)

Termite species Pseudo-  Macrolobium Saiix Triplaris Cralaeva Vitex Nectandra
bombax acacifofivm  humboldtiana surinamensis  benthamii cymosa amazonum
munguba
{0.182) (0.336) (0.389) (0.440) {0.455) {0.535) (0.543)
N.corniger X X X X X X X
N.macrocephaltus X X X
N.ephratae X X
N.surinamensis X
N.tatarendae X X X X X

Table 2: Significant consumption preferences for decaying wood of three tree species (cf Table 3) in four stages of
decay (0, 2, 4, and 6 months of decay) by Nasuritermes species of the virzea floodplains. All wood species pooled.
An X indicates wood of decay stages on which termites fed significantly more than on the others.

Decay Stages {Months of Decay}

Termite species 0 2 4 6
Absolute Weight Loss (g)

N.comiger X X X

N.macrocephalus X

N.ephraiae X X X

N.surinamensis X

N.tatarendae X, X X X

Relative Weight Loss (%)

N.corniger X X
N.macrocephalus X

N.ephratae X X X
N.surinamensis X X X
N.tatarendae X X X

Table 3. Significant consumption preferences for decaying wood of three tree species in four stages of decay (cf. Table
2) by MNasutitermes species of the varzea floodplains. Wood species are arranged according to increasing stage of
decay. An X indicate wood on which termites fed significantly more than on the others (all decay stages pooled).

Wood Used in Experiments with Decay Stages

Termite spacies

Macrolfobium Tripiaris Vitex
acacilfolium surinamensis cymosa
Absolute Weight Loss (g)

N.corniger X X

N.macrocephalus X X

N.ephratae X X

N.surinamensis X

N.tatarendae X X

Relative Weight Loss (%)

N.corniger X X
N.macrocephalus X
N.ephratae X X
N.surinamensis X
N.tatarendae X X
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mentalization of decay (Shigo &
Marx, 1977). All these phenomena, to-
gether with the high tree species diver-
sity, lead to a wide variety of decay
stages being offered to xylophagous
insects at any momert in the forest.
The seven tree species and four distin-
guishable decay stages which were of-
fered in the laboratory experiment are
certainly not representative of the wide
variation of food quality encountered
in the field by termites.

Very likely, therefore, the “real”
food choices of termites in the field
are far different from the preferences
recorded in laboratory experiments.
Nevertheless, we conclude that a
strong differentiation in food choice
exists between these 5 termite species
which live in the varzea. This could
explain their coexistence in varzea ar-
eas. The separation of food niches im-
pedes interspecific competition for
food and thus allows overlap of forag-
ing territories. Thus, differences in feed-
ing preference may well be one of the
major factors which leads to the effec-
tive separation of the 5 Nasutitermes
species occurring in the varzea.
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