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Abstract 

 It has been well established in the literature that biological diversity influences 

ecosystem processes. Thus, understanding how changes in biodiversity affect ecosystem 

functions is a primary focus of ecological research. Moreover habitat size is known to affect 

several aspects of ecological communities including diversity, both structurally (species 

number) and functionally (functional structure). Therefore habitat size may influence 

ecosystem functioning, mediated by biological diversity. In this study we test the hypothesis 

that ecosystem size affect the decomposition ecosystem process, thus ecosystem functioning. 

(Here we ask whether habitat size and community richness or functional diversity are 

correlated. Then, we investigated if we can detect a change in decomposition rates among a 

size gradient. 

Taking advantage of methodological asset that represent tank-bromeliads by their 

natural size variation and the aquatic communities that they hold inside their wells, we tested 

how bromeliad size affects leaf-litter decomposition, the main energy input in the ecosystem.  

We address this question by focusing on Bromeliads, plants providing a natural aquatic 

mesocosm for entire communities. In these ecosystems, the main function is decomposition. 

We assessed leaf-litter decomposition rates for 45 plants in the field along a size gradient 

during 35 days. We have explored the decomposition rate relationship with invertebrate 

communities, exhaustively sampled for each plant. Additionally, in laboratory, we quantified 

the consumption rates for two of the most important decomposers species. We have found a 

positive relationship between diversity, measured as invertebrate richness and functional 

diversity, and habitat size (measured as plant’s average diameter). However, we did not find 

significant relationships between plant size and decomposition rates. We concluded from this 

result that invertebrates do not play a main role in decomposition, and we suggest that 

microorganisms, both bacteria and fungi, are determinant in decomposition rates variation.   
 

Keywords: tank-bromeliads, aquatic communities, decomposition, detritivore, biodiversity 

and ecosystem function. 

 

 

 

 

 

 

 

 

 

 

 



INTRODUCTION 

 

Over the past few decades, much attention has focused on the question of whether changes to 

species diversity (primarily species richness) affect ecosystem functions (Loreau, Naeem, & 

Inchausti, 2002). One consequence of species loss may be the alteration or loss of certain 

ecosystem processes. Understanding how changes in biodiversity affect the flow of energy 

and the cycling of nutrients and carbon remains a primary focus of ecological research 

(Kinzig et al. 2002 ; Loreau et al., 2002 ; Naeem & Wright, 2003). Theories predict that 

ecosystem functions are likely to be less affected by the loss of species in species-rich 

communities than in species-poor communities (Tilman, 1999 ; Yachi & Loreau, 1999 ; 

Loreau, 2000). Therefore several models have been proposed. Some suggest that ecosystem 

functions are positively correlated with the number and the identity of community species 

like: ‘diversity-stability’ (R. MacArthur, 1955), ‘rivet’ (Ehrlich and Ehrlich 1981) and 

‘redundancy’ hypotheses (Walker, 1992); while others say that there is no, or no determinate, 

relation between function and community, for example the ‘idiosyncratic’ hypothesis, 

(Lawton, 1994).  

However, while the studies on ecosystem functions are clearly dominated by terrestrial 

ecology (Reynolds, 1998), those on freshwater ecosystems are also considerable especially 

when we introduce more complex ecological systems, such as pond webs and pelagic 

microbial loops (e.g. McGrady-Steed & al, 1997; Naeem & al, 2000; Downing & Leibold, 

2002). For a long time allochtonous organic matter has been considered as a main energy 

source, by leaf breakdown and decomposition, for stream biota of low order streams (Vannote 

& al, 1980). This decomposition is a continuous process involving biotic and abiotic factors.  

A fundamental abiotic parameter is habitat size. This is known to affect several aspects 

of ecological communities including species number (Preston, 1962), population size (Bender 

& al, 1998), and the trophic structure of the food web (Post & al, 2000). The effects of habitat 

size on community structure may also have consequences for ecological processes, including 

decomposition, carried out by communities (Wardl & al, 1997), however this is less well 

established. Nevertheless Downing (2005) showed, in a mesocosms experiment with artificial 

ponds, a positive correlation between aquatic invertebrate richness and decomposition in 

temperate systems. Additionally, Constantini & Rossi (2010) showed a positive relationship 

between invertebrate richness and decomposition in the laboratory. But one of the most 

encountered criticisms about laboratory experiments is that changes to diversity in 

microcosms are artificial (Gessner & al, 2004). 

It is challenging to investigate the effects of habitat size on decomposition over entire 

freshwater communities such as lakes, ponds or freshwater streams, because of their size and 

their high population densities, which often preclude the accurate quantification of biological 

diversity (Oertli et al., 2005). To overcome these difficulties, we based our experiments on the 

aquatic food web within tank-bromeliad plants. The interlocking leaves of some bromeliad 

species (Bromeliaceae) form pools that collect rainwater, leaf litter and other organic detritus. 

These pools, or phytotelmata, provide habitats for specialized aquatic organisms ranging from 

prokaryotes to invertebrates, and community diversity changes naturally between plants 

(Laessle, 1961 ; Carrias, Cussac, & Corbara, 2001 ; Frank & Lounibos, 2009). Tank-

bromeliads are spatially discrete, naturally replicated throughout the neotropics and can be 

exhaustively sampled. They display a wide range of sizes from a water-holding capacity from 

a few millilitres up to more than three litres.  Therefore, they are especially amenable for 

studying aquatic–terrestrial interactions (Romero & Srivastava, 2010), food web structures 

(Kitching, 2000) and ecosystem functions (Srivastava, 2006). 

  Tank-bromeliad ecosystems can be considered as isolated islands. Island biogeography 

theory (R. H. MacArthur & Wilson, 1967) says that a large island has higher diversity than a 



small one.  Considering this together with the results of Downing (2005) and Constantini & 

Rossi (2010), the aim of our study was to assess the following hypotheses: (1) habitat size and 

species richness are positively correlated. We expect that large plants have higher species 

richness. (2) Habitat also influences functional richness and functional divergence. 

Communities of large plants provide more functions, and these functions are better distributed 

among individuals. (3) As a result, habitat size impacts decomposition rate. 

MATERIALS & METHODS 

In the field, we studied leaf decomposition rates along a gradient of plant size to test 

our hypothesis (3). Additionally, assuming that their occurrence is directly linked to 

bromeliad size, in a laboratory setting, we reared the two most important invertebrates 

contributing to leaf breakdown, Limoniidae and Cyphon sp., to assess their individual leaf 

consumption in order to get an idea of their contribution to the decomposition on the field. 

Study site, bromeliad species and leaf litter species. 

The study site is near the Petit-Saut Dam in French Guiana (5°03’43’’N, 

53°02’46’’W; elevation < 80 m), in the understory of primary lowland rainforest. The climate 

is tropical humid, with 3,000 mm annual precipitation. There is little seasonal temperature 

variation (monthly averages from 20.5°C to 33.5°C), and humidity ranges between 70% and 

100%. There are two dry seasons, one between September and November and another, shorter 

and more irregular, in March. 

Vriesea splendens (Brongniart) Lemaire is a medium-sized epiphytic tank-bromeliad 

commonly found in French Guiana’s forest, also secondarily occurring on the ground. It is the 

only tank-bromeliad species at our study site. The vegetative traits of this species and the 

invertebrate communities occurring in its tanks are further described in (J. Jabiol, Corbara, 

Dejean, & Céréghino, 2009), Brouard (2012) and Leroy & al (2013).  

We used Goupia glabra as the leaf litter donor species. This species is common in 

French Guiana forest and its leaves are commonly processed within bromeliad phytotelmata. 

Furthermore according to Coq & al (2010) and Hättenschwiler & al (2011) the leaves of this 

species are some of the fastest to decompose in soil environments. We used nets as leaf-traps 

to collect falling leaves in a nearby forest plot. All leaves were gently rinsed with tap water, 

hydrated in distilled water for 24h, then cut into strips (2x2cm for the field experiment,1x4cm 

for the experiment at the lab), excluding the central nerve. Leaf squares were then oven dried 

at 60°C for 48hrs, and weighed to the nearest 0.1 mg using a precision balance. 

Field Experimental procedure 

To assess leaf-litter decomposition rates, leaf-packs were introduced to V. splendens’s 

wells and left for 35 days, between August and September 2015. We introduced leafpacks 

into the intermediate wells of 45 plants along a gradient of plant size, in a random order. Leaf-

packs were composed of three G. glabra squares sewed together with four nylon stitches. A 

longer thread was left out of the well in order to retrieve leaf-packs at the end of the 

experiment. Once at the laboratory leaf-packs were dismantled and leaf pieces were stove 

dried for 48hrs at 60°C, and then weighed to the nearest 0.1 mg using a precision balance. We 

assessed mass loss as the difference between initial and final leafpack mass, divided by the 

final mass.  

With the aid of a 10 ml pipette, with the tip trimmed, we sampled the invertebrate 

community by extracting the water from the wells which had contained leafpacks. This non-

destructive sampling technique has already been successfully used for bromeliad phytotelmata 



(Céréghin & al, 2010 ; Jocque & al, 2010). The volume of extracted water was also recorded 

to get bromeliad water content. Once in the laboratory invertebrates were identified and 

counted. We also measured vegetative traits for each plant: number of leaves, number of 

wells, height and diameter (average of two perpendicular measures).  

Invertebrate taxa sampled were divided into 5 functional groups, predators and 4 

groups of detritivores: shredders (species which tear up leaves into small pieces), scrapers 

(species which scratch or grate leave), deposit feeders (species which sift particles from the 

well bottom) and filter feeders (species which sift fine particles from the water column). The 

distribution of invertebrate taxa densities among plants and their corresponding functional 

group is given in table 1. 

 

Daily consumption experiment 

 

The objective of the second part of the experiment is to quantify the rate of 

decomposition due to two invertebrate species found in V. splendens’s phytotelmatas as 

larvae: Cyphon sp and Limoniidae.  Cyphon sp (scrapers) is one of the most abundant 

detritivore species present, whereas Limoniidae family (large-bodied shredders) is less 

common but more efficient.  

In controlled conditions, we measured decomposition capacities per individual.  50 

test tubes were filled with: 10 ml water from natural bromeliads (cleared of insect larvae, to 

seed our experiment with microbiota); 15 ml of rainwater; and two strips of 300 mg (± 25%) 

of dry G. glabra leaves (see above). We added: 1 Limoniidae larvae (L) to 10 tubes, 1 Cyphon 

sp larvae (C) to 10 tubes, 2C to 10 tubes, and 3C to 10 tubes. Limoniidae and Cyphon sp 

larvae selected, respectively, were of similar sizes, based on the idea that decomposition 

efficiency will vary with larval stage.  Nothing was added to the 10 last tubes as a control, to 

assess decomposition rate due to microbiota only. We covered each tube with a 150 micron 

mesh. The experiment ran for 28 days, in emulated field conditions: tubes were placed in 

climate-controlled rooms with sequences of 12 hours of light/ 12 hours of darkness and 

temperatures between 23.5ºC and 27.5ºC. During this period, we checked and recorded larvae 

survival every four or five days. After the 28 days, we weighed the leaf mass loss to the 

nearest 0.1 mg to calculate the rate of decomposition.  

 

Statistical methodology 

 

For each community, we estimated several functional indices: richness R (number of 

morphospecies), functional divergence FD (based on abundance data) and functional richness 

FR.  

FR index measures to what extent of the niche space is occupied by the species 

present. They are usually interpreted by ecologists as an indicator for potentially used/unused 

niche space and thus i.e. for productivity, buffering against environmental fluctuations or 

vulnerability to invasion (Mason & al, 2005). FR is a multi-dimensional dendrogram-based 

index (Petchey & Gaston, 2002), not weighted by species abundance. A dendrogram is 

computed by hierarchical clustering, FR is then the sum of the branch lengths of species 

present. It is naturally positively correlated to R (the more species there are, the larger the 

functional space occupied will be). However, two communities with the same number of 

species R may have different FR when functional traits of species are more closely clustered 

in one community than in the other. This index measures the extent of species 

complementarity. 



FD measures the variance of the species’ functions and the position of their clusters in 

trait space. FD indicates the degree of differentiation and thus competition (Mason et al, 

2005). It can also indicate a predominance of extreme species. Among the existing index, we 

used the multivariate index of functional divergence, Rao’s quadratic entropy FDQ (Rao, 

1982 ; Champely & Chessel, 2002 ; Ricotta, 2005). This index calculates the abundance-

weighted variance of the dissimilarities between all species pairs. It is based on the Simpson 

Diversity Index (Simpson, 1949) to calculate species diversity. It weighs the trait-based 

distances between pairs of species by the product of their relative abundances. 

 

We assessed correlation between plant morphological metrics with pair-wise spearman 

correlation test in order to choose which metrics use in linear regression. Prior to analysis, 

rates were transformed with a logit function to get homoscedasticity in residuals (Warton & 

Hui, 2010).  

To assess relationship between ecosystem physical characteristics, biotic components 

and decomposition rate, we used linear regressions. When fixed factor was significant in 

linear models with categorical variable we did a post-hoc analysis with a Tukey pair-wise 

comparison.  

To test FD effect we removed plant with no species. For these plants, FD is equal to 0 

because there is no species, independently of functions’ distribution.  

Regression strengths are reported as adjusted R² values. Statistical analyses were 

performed with R (version 3.2.2). For all statistical tests threshold of significance was fixed at 

0,05. 

   

RESULTS 

 

We found 10 species of invertebrates, divided into 2 taxa of predator and 8 taxa of 

decomposers (Table 1), in our bromeliad communities. The best-represented group was the 

order of Diptera, divided into 4 families and 6 species. For each species we calculated an 

average density per plant group.  Plants were grouped by diameter class: “Small plants” (13 

plants) 14 - 31.75 cm; “Medium plants” (18 plants) 39.5 - 58 cm and “Large plants” (9 plants) 

66 - 87.5 cm, with average volumes of respectively 5.8 ml, 28.6 ml and 73.6 ml. 

   Generally, we found that decomposers are more abundant than predators (by species 

and individual). Cyphon sp, although not the most abundant species, was the most important 

invertebrate decomposer for its biomass. We recorded 121 Cyphon sp larvae, with a 

maximum of 43 individuals in the same plant. Limoniidae larvae densities were very low in 

all plant groups, we recorded only 8 individuals over all the plants sampled (with a maximum 

of 2 in the same plant). 

Table 1. Quantitative description of the densities of macroinvertebrate taxa occurring in the 

tank bromeliads Vriesea splendens sampled.  

 

 

Class  
 

 

 

Order 

 

 

Family 
 

 

 

Species 
 

 

Small 

plants 

 

Medium 

plants 

 

Large 

plants 

Insecta  

 

Diptera Culicidae 

 

Anophele sp. 

(filterer)  

0.005 

± 0.020 

0.002 

±0.056 

0.017 

±0.045 

   Wyeomyia sp. 

(filter feeder) 

0.357 

±0.593 

0.161 

±0.172 

0.089 

±0.097 



   Culex sp. 

(filter feeder) 

0.081 

±0.292 

0.018 

±0.040 

0.030 

±0.027 

  Corethrellidae Corethrella sp.  

(predator) 

 0.208 

±0.558 

0.072 

±0.083 

0.075 

±0.057 

  Ceratopogonidae Bezzia sp.  

(predator) 

0  0.025 

±0.056 

0.020 

±0.022 

  Limoniidae 

(shredder) 

 

 

0.004 

±0.013 

0.005 

±0.015 

0.003 

±0.007 

 Coleoptera Scirtidae Cyphon sp. 

(scraper) 

0.063 

±0.140 

0.109 

±0.130 

0.292 

±0.159 

Acari 

 

Hydracarina 

(deposit 

feeder) 

  0 0 0.002 

±0.006 

Oligochaeta 

(deposit 

feeder)  

   0.024 

±0.060 

0.109 

±0.315 

0.043 

±0.065 

Ostracoda 

(scraper) 

 

   

 

0.569 

±1.663 

 

0.282 

±0.453 

0.272 

±0.368 

                  Total 1.311 

±3.334 

0.799 

±1.275 

0.843 

±0.853 

Bold characters indicate the level of taxonomic resolution for this study. Culicidae and Corethrellidae 

were found both as larvae and pupae stages, all other insects were only found as larvae stage. For each 

class we indicate the mean density for each taxa (individuals/ml) ± standard deviation. Empty plants 

have not been taken into account for these calculations. 

 

Table 2. Summary of the bromeliads main morphologic traits and the abundance of 

associated invertebrate communities. 

 Vol (ml) Diameter 

(cm) 

Height 

(cm) 

Organic 

Matter 

(OM) (g) 

individuals 

abundance 

Taxa 

abundance 

Leafpack 

delta 

mass (g) 

min 0 14.5 10.0 0.0 0 0 0.003 

mean 
27.8 

14.5 52.0 0.35 24.4 3.4 0.011 

max 123 87.6 26.7 1.6 118 9 0.026 

 

Table 3. Correlation matrix between plant metrics 



 Volume (ml) Nb_leaves Nb-wells Height (cm) 

Nb_leaves 0.72 *    

Nb-wells 0.72 * 0.82 *    

Height 0.78 * 0.68 *  0.79 *  

Diameter 0.80 * 0.78 * 0.81 * 0.81 * 

 
Pair-wise correlation coefficients (R²) between plants metrics. To assess the correlations’ significance, 

we used Wilcoxon Pearson’s correlation tests.  

* means a significant correlation (pvalue< 0.001) 

 

Because all the plant metrics were strongly correlated (Table 3., R² > 0.70), we assumed that 

their variations with other variables would be similar. For the other statistical analyses we 

only used Diameter (D) as a proxy of habitat size. 

 

 

 

Fig 2. Relationships between bromeliad sizes D and (a) community richness R, (b) 

community functional divergence FD. 
Red lines were fitted with (a) glm and (b) lm. 

  

D is significantly positively correlated with (a) R (LM: adj R² = 0.58, pvalue = 7.55e-10) and 

(b) FD (LM: adj R² = 0.34,  p-value= 6.778e-05). Therefore, we found a significant 

relationship between D and FR (LM: adj R² = 0.42, pvalue= 5.97e-6). 

  



 

Fig 3. Patterns of decomposition rate over the ranges of (a) bromeliad sizes (b) community 

richness and (c) community functional divergence. 

 

There was no significant relationship between Loss (logit transformed) and (a) D, (b) 

R and (c) FD (Linear models: respectively (a) adj R²: 5.4e-03,  p-value: 0.27/  (b) adj R²: 

0.043, p-value: 0.09/ (c) adj R² = 0.027,  p-value: 0.81). Similarly there was no significant 

relationship between Loss (logit transformed) and FR (adj R²= 0.12,  p-value: 0.51) 

  

We found a significant positive relationship between habitat size and community richness, 

community functional divergence, and community functional richness. However habitat size, 

taxonomic or functional diversity had no effect on leafpack decomposition. 

  

Daily consumption experiment 

  

Our experiment suffered from a high mortality rate: only 5 larvae survived in the 1 

Cyphon sp treatments (1C), 3 for 2C treatments, 5 for the 3C treatments, and 5 for the 1 

Limoniidae treatments (1L). We decided to not include one of the 1L treatments for the 

analyses, because even though the Limoniidae larvae was alive, the decomposition rate was 

abnormally low, thus we considered it an outlier. For all treatments, replicates decomposition 

rates ran from 2.90 to 27.0 % of leaves mass loss. 

  



  
Fig 4. Decomposition rates according to the number and the species of invertebrates. 
(bars with the same letter have no significant difference) 

  

Decomposition rates of 1L replicates were significantly higher than control set (T) and those 

with 1, 2 or 3 Cyphon sp larvae (1C, 2C, 3C).  

We also found that treatments 3C have higher decomposition rates than 2C and 1C. 

However, non of the Cyphon sp treatments differed significantly from control set. 

 On average, Cyphon sp larvaes were only responsible of 8 % of the leafpack consumption 

(we expected microorganisms to be responsible of the other 75 %). In other words, 1 Cyphon 

sp larvae ate 3.11e-04 grammes of leaves per day (0.02 %).  

Limoniidae larvae’s contribution to leafpack consumption was 65.11%, 1 larvae ate 5.37e-04 

grammes of leaves per day (0.48%). 

Limoniidae larvaes play a significant role on decomposition rates. A higher Cyphon larvae 

density is more efficient to decompose leaves, but their contribution is negligible compared to 

microorganisms.  

 

DISCUSSION 

 

The results of our study support 2 of our 3 initial hypotheses: diversity, measured as 

invertebrate community richness and functional diversity, was positively correlated to habitat 

size. Bigger plants shelter more species, with functions better distributed among individuals. 

However we refuted our third hypothesis. Although Bromeliad communities are dominated by 

decomposer species in forested areas (Brouard et al, 2012 ; Dézerald et al, 2013), and meta 

analysis showed that resource consumption is an increasing function of consumer diversity, or 

functional richness and divergence (Balvanera et al., 2006 ; Cardinale et al., 2006),  we did 

not find any correlation between plant size and decomposition. 

This lack of a size-related pattern in decomposition rate may suggest that the 

macroinvertebrate pathway is not an important determinant of decomposition. We  carried out 

a controlled assessment of the daily consumption per individual for the two most important 



decomposer species of our field experiment: Cyphon sp. and Limoniidae. Cyphon sp larvaes 

were numerous (123 in 45 plants) in V. splendens.  However, the consumption per individual 

was negligible. Therefore, overall their contribution to decomposition was negligible  because 

of their low efficiency.  In contrast, the contribution to decomposition per individual of 

Limoniidae was higher, but they were rare on the field (8 in 45 plants), so their overall 

contribution was not significant.  Given that Cyphon sp and Limoniidae contribute the most to 

decomposition, and their effects were negligible, we can assume that the contribution of other 

present invertebrates was also negligible. We propose that invertebrates are not the main 

drivers of decomposition in this system.  

In bromeliad ecosystems, microorganism (bacteria and fungi) densities are known to 

be similar to those found in productive ponds or lakes, and to have a major impact on the  

process of organic matter mineralization (Carrias et al, 2001). They can fragment the coarse 

detritus provided by plants into smaller particles. Both microbial decomposers and 

invertebrate shredders-scrapers reduce the leaf litter into small detrital particles, which are 

then further processed by collector or filter-feeder invertebrates and bacteria (Kitching, 2001 ; 

Ngai & Srivastava, 2006 ; Brouard et al. 2012). However, the relative role/importance of 

microorganisms may vary across systems (Hieber & Gessner, 2002), altitudinal gradients 

(Taylor & Chauvet, 2013), and latitudinal gradients (Jabiol et al, 2013). In forested tropical 

ecosystems, invertebrates play a minimal role in decomposition (Brouard et al. 2012). So we 

can assume that microorganisms are the main drivers of decomposition in our bromeliad 

systems. To explain why we found no correlation between habitat size and decomposition, we 

must try to understand to what degree microorganisms are sensitive to habitat size. 

This lack of correlation can be due to microorganism size. Finlay & al (1998) and 

(Hillebrand & al ( 2001) determined an influence of body size on the species-area relationship 

: small-bodied organism richness is generally less correlated to their habitat size.  The small 

size of fungi and bacteria may explain a lack of response in microbial decomposition rates to 

size in our experiment. However, recent studies based on bacterial richness found contrary 

results. (Reche & al (2005) found that ecosystem size determines aquatic bacterial richness. 

Moreover, when Carrias focused on Aechmea aquilega ecosystems (another bromeliad specie 

of French Guiana), he found a significant positive relation between bacterial richness and 

plant size (measured as the water volume) (unpublished data). Even if Carrias did not record 

decomposition rates, we can hypothesize that this increasing diversity may lead to increased 

decomposition rates. Our experiment did not detect an increase in decomposition rates, but 

this may be due to a difference of size range, relevant to the plant species morphology. 

Indeed, if Carrias sampled A. aquilega with a 2177 ml range (from 53 to 2330 ml), in our 

experiment V. splendens’ range was only 123 ml (from 0 to 123 ml). This size range may be 

not large enough to detect a significant response, especially since each leafpack was 

submerged in one of the plant’s wells only. In other words, decomposition rate variability 

may have been amortized by the small size range in our study. Following the same reasoning, 

this hypothesis can be extend to fungi, which also have a dominant effect on decomposition in 

tropical freshwater ecosystems (Mathuriau & Chauvet, 2002). 

  In a current context of global changes, consequences of biodiversity losses on 

ecosystem functions have been investigated through several major research programs. To this 

end, two kinds of studies have been set up. In the experimental approach diversity levels are 

artificially manipulated and published works showed a clear positive relationship between the 

increase of diversity and the increase of the rate of ecosystem processes. On the other hand, 

observational studies, like ours, show a hump-shaped relationship between diversity and 

ecosystem functioning (Gessner et al, 2004). We hypothesized, based on Gessner et al (2004) 

work, that within the range of diversity observed in V. splendens wells the relationship 



biodiversity-ecosystem function could attained the plateau of the distribution (or the inflection 

curve), where no-correlation occurred among diversity and function.  

For the laboratory experiment, we may have not used the optimal growth conditions 

because we suffered a high mortality rate.  For the experiment on the field, we may have 

found different results if our experiment had been longer. Indeed, Srivastava (2009) found 

that facilitation between decomposers species was more noticeable over a long duration 

experiment.  

 

In this study we have demonstrated that invertebrate richness and functional diversity vary 

with habitat size in aquatic bromeliads habitats. We did detect a variation in decomposition 

rates among plants, but it was not correlated to invertebrate communities attributes (densities, 

richness, functional richness and functional divergence) or habitat size. We suggest novel 

researches to explore the microbial composition of bromeliad ecosystems. Indeed, we 

suggested that microorganisms, both bacteria and fungi, are determinant for decomposition, 

but we would require more informations about their distribution to confirm or refute our 

assumptions. 
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