THE ABUNDANCE OF DETRITIVORES IN FRIJOL TAPADO VERSUS ESPEQUEADO

PLOTS

Samuel P. Cook, Sonya T. Dyhrman, and Krista K. Ingram

Abstract. We compared the abundance of micro- and macrodetritivores in the frijol tapado (with
litter) and espequeado (without litter) methods of bean cultivation in Coto Brus, Costa Rica. The
frijol tapado plots contained a greater abundance of detritivores associated specifically with the
presence of a dense litter layer than did the espequeado plots. This greater abundance of de-
tritivores may result in a higher rate of decomposition and nutrient recycling. Thus the frijol
tapado method may be a more efficient method of sustainable agriculture. (KKI)

INTRODUCTION (KKI)

In Costa Rica, traditional methods
of agriculture are being studied in an at-
tempt to discover sustainable, ecologi-
cally-sound crop systems (Rosemeyer,
pers. comm.). Two methods of bean
cultivation are now being studied in
Coto Brus, Costa Rica. The frijol tapado
method begins with the dispersal of
bean seeds in secondary growth vegeta-
tion. The vegetation is then felled and
left to decompose around the planted
beans, creating a litter layer. The espe-
gueado method involves the complete
clearing of a field and the planting of
seeds in individual holes.

One of the most important aspects
to consider in the determination of each
system's viability as an efficient crop
producer is its rate of nutrient recycling.
Because nutrient recycling is largely de-
pendent upon decomposition by detriti-
vores found in the soil and the litter
layer, the rate at which nutrients are re-
cycled could be directly influenced by
the presence or absence of an extensive
litter layer. The presence of a litter layer
should support more detritivores,
which, in turn, should stimulate a
greater rate of decomposition.

Thus, we hypothesized that the fri-
jol tapado plots, which have an extensive
litter layer, would have a greater abun-
dance of detritivores than the espequeado

plots with their bare soil and that this

difference would be directly correlated

with the thickness of the litter layer.

This greater abundance of detritivores

would indicate a greater rate of decom-

position and nutrient recycling in tapado
plots and thus would illustrate an ad-

vantage in the viability of the tapado

method over the espequeado method.

METHODS (STD)

In this study we examined soil and
litter invertebrates in three paired plots
at Finca Loma Linda, Coto Brus, Costa
Rica. Each plot contained a number of
beans planted using the espequeado
method and a number using the frijol
tapado method.

To sample macroinvertebrates, we
set up five pitfall traps 2m apart along a
transect that ran through each of the
paired plots. The pitfall traps consisted
of =500ml plastic cups buried deep
enough to be level with the surrounding
substrate and filled with 50ml alcohol
and 100ml water. The samples were col-
lected after 24hr, and the data for each of
the five pitfall traps was pooled for ana-
lytical purposes.

While setting the pitfall traps, soil
and litter were collected at the same
points along the transect. At each point,
the litter (if applicable) and the first 3cm

of topsoil were scraped away to collect
microinvertebrates. The soil and litter
from the five sites were then combined
to be analyzed. The microinvertebrates
were isolated using Berlese funnels with
two 200ml sub-samples of soil and/or
litter, placed under heat lamps for 24hr.
All of the arthropods from the afore-
mentioned sub-samples were counted,
classified, and categorized into func-
tional groups.

RESULTS (SPC)

The density of all detritivores
(macro- and micro-) was nearly five
times higher in the frijol tapado sites
than in the espequeado sites. These dif-
ferences, however, were not statistically
significant (p>0.05; Figure 1). The mean
number of microdetritivores was signifi-
cantly higher in the frijol tapado sites
(p<0.05), but the mean number of
macro-detritivores did not differ sig-
nificantly between the two sites (p>0.5).
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Figure 1. A comparison of the mean number
of detritivores /sample in Tapado versus
Espequeado plots.

Neither the mean abundance of mi-
crodetritivores nor the total number de-
tritivores per sample differed signifi-
cantly between the two soil types (p>0.2,
and p>0.05, respectively; Figure 2).
However, the mean number of detriti-
vores within the frijol tapado sites were
nearly three times greater in tapado litter
than tapado soil (Figure 3). Finally, the
number of macroherbivores did not dif-
fer significantly between frijol tapado
and espequeado sites (p>0.2). A list of
the functional groups of invertebrates
found in the samples is given in Table 1.

DISCUSSION (SPC, STD)

As hypothesized, there was a trend
towards more detritivores in frijol tapado
sites than in espequeado sites. This dif-
ference can probably be attributed to the
overlying layer of litter, which is left
only in frijol tapado sites after planting.
Indeed, within each frijol tapado site we
found the microdetritivores aggregated

Tapado Espequeado
Figure 2. A comparison of mean

$ microdetritivores/sample in the Tapado
versus the Espequeado plots.

Mean Number of Microdetritivores in Soil /Sample
o
1




in the litter layer rather than in the un-
derlying soil. Due to the passive nature
of pitfall trap sampling, we could not
determine whether the macrodetriti-
vores in the samples were residents
ofthe litter layer or the soil layer.
However, these macrodetritivores were
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Figure 3. A comparison of the mean number
of detritivores/sample in the litter versus the
soil of Tapado plots.

equally represented in both the frijol
tapado and espequeado sites.

We also looked at the number of :

herbivores between the two sites and
found them to be equally distributed
among the two planting methods. The
litter layer does not seem to attract more
herbivores in the frijol tapado plots than
in the espequeado plots. The litter layer
thus represents a more suitable habitat
and a more concentrated food source to
potentially beneficial detritivores but
not to potentially harmful herbivores.

As a result, the frijol tapado sites,
which have this layer of litter, and con-
sequently more detritivores may have a
higher rate of decomposition and nutri-
ent recycling. So, unless these detriti-
vores break down the litter layer faster
than the bean plants can take up the nu-
trients, frijol tapado planting is likely a
more efficient method of sustainable
agriculture.

Table 1. Numbers of individuals in each orders or functional group found in samples at Coto Brus,

Costa Rica.

Order/ functional Feeding tapado
group mode*

W

espequeado Total

plot 1

plot1 plot2  plot3

Araneinae
Blattidae
Dermaptera
Diplopoda
Formicidae
Hemiptera
Lepidoptera
Isopoda
Orthoptera
Coleoptera
Collembola
Diptera
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*key: P= predator, D= detritivore, H= herbivore.

_ indicators of localized conditions

~ we assessed the impact of known point-

AQUATIC INVERTEBRATES AS A BIO-INDICATOR OF RIVER WATER QUALITY IN
COTO BRUS, COSTA RICA

Nicole L. Drake, Linda M. Mizak, Charles R. Preuss, and Marco Seandel

Abstract. We examined the effects of two known organic point-source polluters on a pre-montane
tropical river in Coto Brus, Costa Rica. No statistical difference between the physical parameters
of the stream environment was found between study sites. Using aquatic macroinvertebrate
communities with known tolerances for each family, we found a significant increase downstream
in the Family Biotic Index (FBI) indicating the presence only of families very tolerant to water
pollution. We also found a significant decrease in overall species diversity downstream and a
significant increase in aquatic macroinvertebrate abundance. This does not necessarily indicate a
healthy system and is probably due to increased nutrient inputs from the organic point-source
pollution. (LMM)

INTRODUCTION (LMM) and tolerance of taxonomic groups at the
family level to environmental degrada-
River and stream biological com- tion.

munities reflect the degree of distur-
bance of the surrounding watershed.
These communities integrate the effects
of pollutants over time and therefore
provide a measure of the pollutants’ ag-
gregate impact. As a result, biological
surveys are often used to detect and as-
sess the effects of pollution on stream
and river communities. Aquatic macro-
invertebrate communities are good (2) Species diversity should be
lower, since fewer species can
tolerate these conditions.

We made the following predictions
for the downstream site:

(1) There would be higher aquatic
macroinvertebrate abundance
due to greater organic input,
which might result in higher
biological productivity.

because of limited migration patterns or
sessile modes of life found in this group;
since levels of tolerance to environmen- (3) We would find a high Family
tal degradation are known for many in- Biotic Index (FBI), indicating the
vertebrate families, aquatic invertebrates presence of only highly tolerant
can be used effectively as bio-indicators families of macroinvertebrates.
of water quality (EPA 1989).

Using aquatic macroinvertebrates,

METHODS (NLD)

source pollution on a tropical pre-
montane river in Coto Brus, Costa Rica
(elevation = 1000m). Sites upstream and
downstream from both a coffee process-
ing plant and slaughterhouse were cho-

Two sites were chosen along the
Rio Java in Coto Brus, Costa Rica. At
both sites a 30m stretch of river was
randomly chosen. Three transects, run-

sen for study. We examined the physi-
cal characteristics of the stream envi-
ronment, as well as aquatic macroinver-
tebrate abundances, species diversity,

99

ning across the river, were assigned at
10m intervals within each 30m stretch of
river. At each transect, three depths
were recorded at equidistant points



