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Abstract 
The structure and diversity of terrestrial isopod communities are described and compared in natural and 

labored environments. Samples collected by hand from July 2010 to June 2011 at the San José 

Department, Uruguay. As a result, 4 species belonging to 3 families and 3 genera were identified: 

Armadillidium vulgare (Latreille, 1804), Armadillidium nasatum (Budde-Lund, 1885), Porcellio laevis 

(Latreille, 1804) and Balloniscus sellowi (Brandt, 1833). Armadillidium nasatum (Budde-Lund, 1885) 

and Porcellio laevis (Latreille, 1804) were recorded for the first time in Uruguay. Species richness values 

are low in both environments. Species assemblages were dominated by Armadillidium vulgare and 

Armadillidium nasatum in both environments. Porcellio laevis was exclusively for the natural 

environment. Both habitats had lower values of Shannon-Wiener diversity, due to the high dominance of 

Armadillidium vulgare. 
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1. Introduction 
The terrestrial isopods are part of the suborder Oniscidea which is composed of 3710 species 

currently known, those that have achieved to exploit almost the entire range of terrestrial 

ecosystems [1, 2]. They are fundamental representatives of the soil fauna, having an important 

role in the functioning of the ecosystems [3]. They are considered beneficial organisms since 

they play a transcendental role in the recycling of nutrients, fragmenting the decomposing 

plant material exposing a larger area of the resource to be attacked by microorganisms [4, 5]. 

They also have a high sensitivity to responses from different environmental variables, as well 

as the ability to accumulate heavy metals through food and to survive in areas polluted by 

industrial waste, which constitute them as potential bioindicators of environmental quality [6]. 

Nevertheless in the last years, they are considered emerging pests of direct seeding, causing 

economic losses in crops of soybeans, corn and pastures [7, 8]. They cause transverse and 

longitudinal lesions at the base of the seedlings and in the cotyledons, producing the yellowing 

and broken of the same ones. At high densities they also eat seeds, cotyledons and tender 

leaves. The damage is manifested in irregular patches, intensifying in areas with high volume 

of stubble and high humidity in the soil [8, 9]. No studies in Uruguay have focused on an 

analysis of oniscidean diversity, only three species have been cited prior to this study: 

Balloniscus sellowii (Brant, 1833) Armadillidium vulgare (Latreille, 1804) and Neotroponiscus 

plaumanni (Andersson, 1960) [10, 11]. In Uruguay there are still large tracts of natural habitats 

with native vegetation, but some regions such as the southwest littoral, have large human 

modifications due to cattle rising and agriculture. Distribution patterns of terrestrial isopods in 

systems with and without human influence can reveal the purported negative effects of 

economic land use [12]. In order to provide basic information that allows taking and 

recommending monitoring and conservation measures, it is important to know the fauna of 

terrestrial isopods present in the area [13, 14]. Thus, the present study aims to describe, analyze 

and compare the diversity and abundance of terrestrial isopods between natural and labored 

environments. 

 

2. Materials and Methods 

2.1 Study Area and Sampling 

The sampling station is located at Department of San José, Uruguay (Figure 1). Samples were 

taken from two environments, natural and labored, located at a distance of 500 m between 
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them. The native environment (34°17´00.01´´ S/56°54´00.0´´ 

W) is a gently rolling grassland where trees appear in isolated 

patches or as a riparian forest characterized by Celtis spinosa, 

Iodina rhombifolia, Shinus longifolius, Acacia caven and 

Maytenus ilicifolia [15, 16]. The labored environment is an 

agricultural area (34°16´59.50´´S/56°54´19.61´´W) with 

conventional tillage of Zea mays. Samples were taken 

monthly, from July 2010 to June 2011. Terrestrial isopods 

were hand searched in both sites by two people for 40 minutes 

along two independent transects of 20 m long spaced 

approximately 40 m apart, summing a total of 33 h of 

sampling effort. Samples were transported to the laboratory in 

polythene bags containing soil from the sampling site. During 

the monthly sampling, in each environment, the soil 

temperature was taken at a depth of 6 cm, using an electronic 

thermometer (Digi-Scense Model N° 8528-30) and the soil 

moisture was measured using the gravimetric method[17], from 

core samples collected at each sampling sites (d= 10 cm, h= 

2cm). 

 

 
 

Fig 1: Location of the sampling sites in Department of San José, 

Uruguay 

 

2.2 Laboratory Procedures and Data Analysis 

The collected isopods were sorted on white trays and 

preserved in 70% ethanol. Species were identified under a 

compound binocular microscope using the keys of [5, 18, 19] and 

counted. In order to compare the significance of the diversity 

differences between the number of species and their 

abundance we applied the Mann Whitney test. Spearman`s 

coefficient rank correlation was used to identify relationship 

between isopod abundance and environmental parameters 

(soil temperature and soil moisture). To estimate that our 

sampling methods were efficient, sampled-based species 

accumulation curves for each locality were plotted. The 

expected richness was calculated using the nonparametric 

estimators Chao 2, Jackknife 1, Jackknife 2 and Boostrap. The 

ecological indices used to assess the diversity in each 

sampling site were: the Shannon-Wiener (H´) diversity index, 

Simpson (D) dominance index, and the Pielou evenness index 
[20, 21]. In order to estimate the significance of the diversity 

differences between habitats we applied ANOVA [22]. 

Similarities among sites were calculated using Sorensen's 

index (ISS) for presence-absence data. Analyses were done 

using the freely available software PAST 2.14 [23] and 

EstimateS v8 [24]. 

 

 

 

 

3. Result 

A total of 12.623 individuals of the following 4 species were 

identified: Armadillidium vulgare, Armadillidium nasatum, 

Balloniscus sellowii and Porcellio laevis (Table 1). 

Armadillidium nasatum and Porcellio laevis, are cited for the 

first time for the Uruguay. Except Porcellio laevis, who was 

found only in the native environment, the other species are all 

common for both of the habitats. Armadillidium vulgare was 

the most abundant species in both environments and together 

with Armadillidium nasatum they constituted 99, 9% of the 

total catch (Table 1). Balloniscus sellowii and Porcellio laevis 

were only recorded occasionally and in very low abundance. 

 
Table 1: Isopod species recorded in the native (NE) and labored 

(LE) environments, with indices of diversity and evenness. % - 

percent share of total individuals. 
 

Species name NE LE TOTAL %
Armadillidium vulgare 8879 613 9492 75,2

Armadillidium nasatum 2729 389 3118 24,7

Ballaniscus sellowi 2 2 4 0,03

Porcellio laevis 9 0 9 0,07

Number of isopod species (S) 4 3

Number of isopod individuals (N) 11619 1004

Shannon-Wiener Index (H’) 0,55 0,65

Simpson Index (D) 0,64 0,55

Pielou´s evenness index (J´) 0,39 0,59  
 

Species–accumulation curves stabilized after only half the 

samples were taken for both environments (Figure 2). Three 

out of four species richness estimators returned values 

effectively identical to the observed richness, although one 

estimator predicts less species to be found in the native 

environment and more species in the labored environment 

(Table 2) 

 

 
 

Fig 2: Species–accumulation curves showing the rate of species 

accumulation with increasing sample effort, a - natural, b – labored. 
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Table 2: Species richness estimators for the Oniscidea in natural and 

labored environment 
 

Estimador index NATURAL LABORED

Chao 2 4 3

Jacknife 1 4 3,9

Jacknife 2 2,5 4,7

Boostrap 4,2 3,3  
 

The native environment had the highest abundance (11.619 

individuals) and the differences between habitats was 

significant (U = 13; p<0.05). The highest abundance values 

occurred in June (winter) for the native environment (1.858 

individuals) and in April (fall) for the labored environment 

(413 individuals), mainly due to the presence of 

Armadillidium vulgare. During November to January 

(spring/summer) the number of individuals decreased in the 

native environment (29 individuals), and the presence of 

Armadillidium nasatum was not recorded in this period. On 

the other hand, in the labored environment the presence of 

isopods was not recorded from October to January (spring / 

summer) (Figure 3). In both environments, soil moisture was 

positively correlated with the isopod total monthly catch 

(Rsnatural = 0, 67, p = 0, 01; Rslabored = 0, 68, p = 0, 01) and soil 

temperature was negatively correlated (Rsnatural = -0, 60, p = 0, 

03; Rslabored = - 0, 56, p = 0, 05).  
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Fig 3: Total number of individuals of terrestrial isopods captured monthly in natural (a) and labored (b) environments. 

 

The α-diversity indexes are summarized in Table 1. The 

species diversity index was higher on the labored environment 

(H’= 0, 65), which is the most balanced environment too (J´ = 

0, 59). Simpson´s dominance index was higher in the natural 

environment (D = 0, 64). However there were not significant 

differences in the Shannon Wiener diversity index (H´) (F: 

1.43; p>0.05; df: 1), the dominance (F: 1.32; p>0.05; df: 1) 

and the evenness (F: 1.14; p>0.05; df: 1) between the two 

environments (Table 1). Sørensen index revealed a high 

similarity of over all species richness (85%) between both 

environnments. 

 

4. Discussion 

This is the first record for Uruguay with an established 

terrestrial isopod population in natural and labored 

environments. Four species of terrestrial isopod were 

collected, two of which are reported for the first time from 

Uruguay; Armadillidium nasatum and Porcellio laevis. Also 

this study extended the area of occurrence of Armadillidium 

vulgare previously recorded to Montevideo and Balloniscus 

sellowii, recorded to Rocha, Maldonado and Salto [10, 11]. The 

number of species found is low. This agrees with other studies 

on isopod diversity in the Neotropical region, 7 species were 

identified in Rio Grande do Sul (southern Brasil) [12, 25, 26, 27], 4 

species in the south-eastern of Argentina [28] and 5 in three 

localities of Boyacá, Colombia [8, 29]. Sample-based species 

accumulation curves stabilized for both environments, 

assuring sample sufficiency in terms of species present in the 

areas. Three out of four species richness estimators returned 

values effectively identical to the observed richness. 
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According with Messina et al. [30] it seems, therefore, that we 

can expect the recorded species richness to be very close to its 

true value in nature. 

Terrestrial isopod community structure does not differ among 

the sites, only Porcellio laevis is exclusive for the native 

environment. The presence of this species exclusively in this 

environment is unusual, because this is a widespread and 

cosmopolitan species that appears to be strongly synanthropic. 

Although it has also been registered associated with 

agricultural crops and pastures, such as cotton plantations. 

gardens and abandoned land [31, 32]. Its nocturnal activity may 

be the cause of not having collected it in the samplings of the 

labored environment as well as the low registered number of 

this species [33, 34]. Regarding species abundances the isopod 

fauna is dominated in both environments by introduced 

species, Armadillidium vulgare and Armadillidium nasatum. 

The high abundance of these species has been registered in 

several other ecosystems [7, 35, 36, 37, 38]. They are eurytopic 

species commonly found in natural and agro ecosystems [7]. 

This result is in agreement with the observer by Figini [28] and 

Martinez et al. [8] in a population of terrestrial isopods in 

natural and labored environments from Argentina and 

Colombia respectively. On the other hand, it disagrees with 

those registered in different studies in natural and rural 

environments from Brazil, in which the predominant species 

were Atlantoscia floridana and Balloniscus sellowi [6, 39, 40, 41].  

According to Riedel et al. [42] the human activity impacts the 

size of populations of isopods, but doesn’t affect the species 

spectrum. This is reflected in this study, where the native 

environment had the highest abundance of isopods and the 

difference between habitats was significant. The floristic 

composition is very important for terrestrial isopods, 

Armadillidium vulgare feeds preferentially on dicotyledonous 

plants rather than monocotyledonous [7, 43, 44]. This suggests 

more favorable habitat conditions in the natural environment 

Merriam [44] and Rushton and Hassall [45]. Demonstrated that 

food quality can significantly change the growth rate of 

Armadillidium vulgare, directly affecting the age at the first 

reproduction, which is a key factor in controlling the 

population growth. In our study, the high abundance in the 

native forest could be related with the presences of high 

quality food (dicotyledonous) which increases exponentially 

the growth rate of the juveniles [7]. On the contrary, in the 

agricultural area the low abundance could be associated with 

the presence of monocotyledonous species (Zea mays) which 

represents a low quality diet for isopods [44, 45, 46]. 

Furthermore, in accordance with the observations of Paolleti 

and Hassall [46] the low abundance in the agricultural area 

could be associated to a combination of direct and indirect 

effects on management practices. The direct effect on 

mortality rates results from simplification of habitats structure 

and reduced availability of shelter sites plus the application of 

pesticides. The indirect effect is caused by the use of 

herbicides which reduce the growth rates and the fecundity 
[47]. 

Contrary to what has been observed in others works [29, 39, 40, 48, 

49], our study reveals that isopod activity was positively 

correlated with soil humidity and negatively correlated with 

the temperature. Brigic et al. [2] asserts that the key 

environmental variables that affected isopod spatial 

distribution are soil moisture and vegetation cover. This is 

reflected in the variations of both communities during the 

year, where the peaks of abundance occur in colder months, 

decreasing abruptly in the warm months in the native 

environment and disappearing in the labored environment. 

During the dry summer the isopods migrate deeper into the 

soil and are not detectable [50]. Vertical migrations were 

observed in populations of Armadillidium vulgare [51, 52] and 

Armadillidium nasatum [53], which during the summer are 

buried under 10 cm deep, returning to the surface when the 

soil becomes moist, as a way of better withstanding climatic 

conditions in the absence of physiological adaptations. In the 

labored environment, it can also be related to the fact that in 

the warm months the land is prepared for sowing, causing 

lack of shelter and food. 

In spite of the native environment has the highest number of 

species, it has low species diversity and evenness indices, and 

a relatively high species dominance index. This is due to the 

high dominance of Armadillidium vulgare. Similar results 

were observed in others ecosystems [36, 38, 41, 54, 55, 56, 57]. 

 

5. Conclusion 

This study represents our first attempt to understand the 

structure and diversity of terrestrial isopod communities in 

natural and labored environments from Uruguay. We found 

that both environments have a similar structure constituted by 

the species Armadillidium vulgare, Armadillidium nasatum, 

Balloniscus sellowii and Porcellio laevis. The isopod fauna is 

dominated in both environments by introduced species, 

Armadillidium vulgare and Armadillidium nasatum. For the 

future it is necessary to extend sampling to other habitats of 

the country, from where we lack information on oniscids. 

More data on the biology of the species are also necessary.  
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