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Terrestrial isopods provide many important services for the ecosystem such as
litter decomposition, nutrient mineralization. The present study aimed to make
a survey of the distribution of isopods as leaf litter decomposers; in five different
orchards during winter and summer and effects of some ecological factors on
them. Isopod samples were collected by a tin quadrate sampler (20 X 20 cm.).
Some of ecological factors were measured, air and soil temperature, humidity,
pH, conductivity, soil water content and organic matter content. In the present
study, five isopod species were recorded. Porcellio laevis and Porcellionides
pruinosus were eudominant while the other three species were subdominant. P.
laevis recorded the highest value of total isopods mean and standard deviation
(SD) and that was in site 1. In addition, ANOVA and Duncan comparison
showed that total abundance of isopods had no significant difference with the
studied seasons but they significantly varied with sites during the whole period
of investigation. Species richness and Shannon diversity index recorded their
highest values in site 3, then in site 2. The clusters analysis of isopods abundance
according to the five studied sites showed that: (a) Leptotrichus naupliensis and
Chaetophiloscia hastata were the most similar species in the cluster of isopods
abundance. (b) P. laevis was similar to P. pruinosus. Canonical Corresponding
Analysis (CCA) of Isopoda and ecological factors revealed that: P. laevi shad
positive correlation with air temperature followed by soil water content and soil
temperature. Thus, P. laevis and P. pruinosus were the most dominant and
abundant species and they both have the ability to live and acclimate with
different conditions of the arable fields; of Assiut governorate more than the
others.

INTRODUCTION

Soil biota performs practical roles in any ecosystem processes
(Menta, 2012).The community of terrestrial fauna is an important
component of soil ecosystem for the essential roles that plays as
driving force in soil processes such as litter decomposition, nutrient
mineralization, and the change of soil physical structure (Wu 2006;
Huhta 2007 and Carlesso et al., 2019). They also provide many other
important services for the ecosystem such as: solubilization,
decomposition of soil organic matter, immobilization, nitrogen fixation
which are important for plant growth and nutrient cycling (Brussaard
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1998; Lavelle et al., 2006 and Bigler et al., 2012). These creatures
include isopods, earthworms, lumbricids, diplopods, dipteran larvae,
and termites (Wood et al., 2012). Pont and Nentwig (2005) concluded
that isopods are among the most important species of detritophagous
soil macrofauna.

Isopods are a marine group but have colonized not only
freshwater but also terrestrial habitats. Moreover, they inhabit land
more successfully than any other crustacean taxon (Zimmer et al.,
2002). Terrestrial isopods have sustainability features make them
appropriate organisms to study many topics related to the soil fauna.
They are very widespread and in many temperate habitats, isopods
considered from a dominant component of the soil arthropod
macrodecomposer community. In addition, they are key system
regulators of the ecosystem functions of decomposition and nutrient
recycling since they feed on dead organic materials (Paoletti and
Hassall 1999).

Isopods as a decomposer play essential role in the process of
leaf litter decomposition (Wolters 2000; David and Handa 2010 and
Pey 2019) by breaking down litter and make them easier to colonize by
soil microorganisms (David 2014) which in turns represents a major
part of the nutrient cycles and energy flow of soil ecosystems (Chew
1974; Swift and Anderson 1989). This process is carried out by the
combined action between decomposer animals such as isopods and
between microorganisms like fungi and Bacteria. (Swift et al., 1979;
Magill and Aber 2000 and El-Wakeil 2015). By degrading leaf litter,
microorganisms improve its food quality for terrestrial isopods
(Hassall and Rushton 1984; Swift and Boddy 1984).

The present study was designed to make a survey and study the
abundance of isopods as leaf litter decomposers; in five different
orchards in Assiut, Egypt during two different seasons (winter and
summer). Besides, it aimed to study the effects of some ecological
factors on them and it also aimedto compare between the state of
isopods in Assiut in the previous studies and the current one.

MATERIALS AND METHODS

Sampling locations:

Isopod samples were collected from five different orchards
during two seasons; winter and summer 2015; in Assiut Governorate,
Egypt (Lying between 27° 14 N and 31° 11 E). Four of the studied
orchards (Sites 1, 2, 3 and 4) locate in the experimental farm of Assiut
University and the fifth one locates in EI-Wasta in Assiut city.
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Site 1, represented Berry orchard (Morusalba); site 2,
represented Apple orchard (Pyrusmalus); site 3, represented Orange
orchard (Citrus sinensis) and sites 4 and 5, represented Mango orchard
(Mangiferaindica).

Collection and identification

Three random samples were collected from each orchard.
Isopod samples were collected by a tin quadrate sampler (20 X 20
cm.). Some of ecological factors were measured, using a portable
multiprobe apparatus, which are: air and soil temperature, air humidity
and soil pH and soil conductivity. Other soil analysis also were
determined: Soil water content and soil organic matter content.

In the laboratory, to isolate isopod samples, the soil samples
were sieved; through 1 mm mesh sieves. Large specimens can be
picked by hand and animals from each site were counted and recorded.

Identification of samples:

Isopods identification were done according to: Schmalfuss and
Ferrara, (1978); Mahmoud, (1990); Bedair, (1991), Kayed, et al.,
(1991); Abd EI-Wakeil, (2001 and 2005) and Hussein, et al., (2002 a, b
and c).

Samples treatment:

Classification of Engelmann (Engelmann, 1978) was applied
for the collected taxa to estimate dominance structure where:
eudominant (40-100%), dominant (12.5-39.9%), subdominant (4-
12.4%), resident (1.3-3.9%) and subresident (bellow 1.3%); cited in
(Hassan et al., 2014).

Statistical analysis:

Statistical analysis of the present data using SPSS software
package (version 20) was applied. One way and multiple ANOVA
besides Duncan test were used. Also species richness and Shannon
diversity index of Isopoda were calculated. In addition, Primer 5 for
Windows (version 5.2.0, 2001) software and Canonical Corresponding
Analysis (CCA) were also used.

RESULTS

Mean and standard deviations of measured ecological factors
were: Air temperature (At., 25.8+9.400C); soil temperature (St.
21.1+8.970C); relative humidity (Rh. 45.30+15.26%); hydrogen ion
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concentration (pH 8.52+0.29); soil water content (SWC
35.63+13.44%); soil organic matter content (OMC7.63+5.22%) and
conductivity (cond. 1371.9+1745.65ps.) (Tablel).

Five isopod species were recorded in the investigated sites
during the period of collection. They were Chaetophiloscia hastate,
Leptotrichus naupliensis, Porcellio laevis, Porcellionides pruinosus
and Proporcellio quadriseriatus. Referring to (Table2), two of isopod
species were eudominant: P. laevis and P. pruinosus while the other
three species were subdominant.

The highest value of total mean and standard deviation (SD) of
isopods (11.83+5.56) collected from 0.2 m2 of soil was in site 1. The
highest isopods abundance was recorded in summer but no significant
differences appeared between the total abundance of isopods and the
two studied seasons (Fig.1). However, the total abundance of isopods
at the five investigated sites significantly varied during the whole
period of investigation (Fig.2).

P. laevis recorded the highest mean value of isopods taxa
(10.00+4.24) collected from 0.2 m2 of soil and that was in site 1 (Fig.
3). P. pruinosus recorded the second highest mean value.

Species richness and Shannon diversity index recorded their
highest values in site 3 and the second high values of them recorded in
site 2. The other sites were equal in their values of species richness and
Shannon diversity index (Fig. 4).

The clusters analysis of Isopods abundance at the five sites
showed that: L. naupliensis and C. hastata were the most similar
species in the cluster of isopods abundance. Besides, it also showed
that P. laevis was similar to P. pruinosus (Fig.5).

Canonical Corresponding Analysis (CCA) was applied to study
the relation between Isopoda and ecological factors (Fig. 6).

Discussion

In the present study, the mean value of pH levels showed that it
was in the alkaline side which is favorable for terrestrial isopods.
Previous studies found that acidification in the field will cause a
decrease in population density of Porcellio scaber and come to the
conclusion that soil acidification has negative effect on the nutrition of
plants, as well as the feeding of saprophagous animals (Ullrich et al.,
1991 and Zimmer and Topp 1997).

The present investigation found that the most abundant isopod
species recorded was P. laevis, followed by P. pruinosus. Thus, the
results of the present study were so much similar to the previous
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studies of Abd El-Wakeil (2001 and 2005) who studied the abundance
of terrestrial isopods species in different habitats in Assiut, Egypt.
These studies illustrated that the most abundance species in Assiut
governorate are P. laevis and P. pruinosus.

In the present investigation, in spite of no significant
differences appeared between the total abundance of isopods in the two
studied seasons, the highest isopods abundance were recorded in
summer. Bedair (1991), Kayed et al., (1991) and Abd El-Wakeil
(2005) recorded the greatest number of P. laevis or others during
spring, while the smallest number was noticed during winter. The first
and second previously mentioned studies were carried out in Ismalia
region and the last one was in Assiut governorate. Brigica et al., (2019)
indicated that the most seasonal activity of the isopod L. germanicum
occurred in spring and early summer.

To understand the isopods occurrence results, a comparison
should be made between the present isopods frequency results with the
previous mentioned ones of the year 2005 made by Abd El-Wakeil.
Applying the classification of Engelmann (1978) on the previous
author's results: P. pruinosus (92.5%), L. naupliensis (60%) and P.
quadriseriatus (47.5%) were eudominant species. Whereas P. laevis
(30%) was a dominant species and C. hastate was a subdominant
species and it was the least frequent one (10%). In the present
investigation, each of P. laevis (47%) and P. pruinosus (40%) were
eudominant. The rest three recorded species were subdominant; C.
hastate and P. quadriseriatus each of them achieves (10%) and L.
naupliensis (7%) which was the least frequent one.

In the previous study of the year 2005 by Abd EI-Wakeil,
random isopod samples were collected from 40 different locations in
Assiut governorate but the present study more concentrated on the
orchards that locate in the experimental farm of Assiut University and
only one orchard locate in EI-Wasta. Thus, and from both studies one
can conclude that: First, in Assiut governorate as a whole P. pruinosus
is considered as the most frequent isopod species but P. laevis is
considered as the most abundant one. Second, in the experimental farm
of Assiut University P. laevis is not only considered as the most
abundant isopod species, but it is also the most frequent one.

The process of decomposition may effect by the conditions at
the edges of arable fields (Carlesso et al., 2019). Zagatto et al., ( 2019)
found that soil invertebrates in natural systems exist in higher diversity
than in agricultural systems. Terrestrial isopods can be used as
bioindicators to intensive agriculture and how the habitat may modify
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responding to that (Paoletti 1999). Intensive crop production decreases
the diversity of soil biota (Tsiafouli et al.,, 2015). Those studies
explained why five species only occurred in experimental farm of
Assiut University, three of them rarely occurred and if they did, they
were in small numbers. So, one can elucidate the dominant and
abundant of the other two species P. laevis and P. pruinosus that they
have more ability to live and acclimate with a wide range of different
conditions and habitat (ex., the arable fields) of Assiut governorate.

In the present study, species richness and Shannon diversity
index of isopods recorded their highest values in site 3 Citrus
orchardfollowed by site 2 Pyrus orchard. Abd El-Wakeil 2005 found
that P. laevis was more abundant in Citrus orchard than other sites and
he explained that may be due to that Citrus leaf litter are smaller and
softer than other leaf at another sites..

The clusters analysis of Isopods abundance at the five sites
showed that P. laevis was much similar to P. pruinosus because they
were the most dominant and abundant species. They occurred in all
studied sites and each of them generally, recorded high density values.
However, L. naupliensis and C. hastata were the most similar species
because they were both rare in their occurrence.

Canonical Corresponding Analysis (CCA) applied on Isopoda
and ecological factors, revealed that: the main isopod species were: P.
laevis and P. pruinosus. P. laevis had positive correlation with air and
soil temperature and with soil water content. In addition, air
temperature had the strongest effect on P. laevis than the two other
previously mentioned factors. Soil properties and climate affect the
soil biota activity which in turn affect plant decomposition (Castro-
Huerta et al., 2015). In spatial and temporal scales, it is important to
understand effects of the factors on soil biodiversitys (Decaéns 2010).
Thus, favorable soil properties make better chance for soil fauna to
occupy the habitat. Air temperature is considered as an important
ecological factor affects isopods. In the present study, it had a positive
effect on isopods abundance but the reverse could be expected in
extreme hot days (air temperature could also had a negative effect).
Thus recently, there were some studies on the global warming and
global changes and their effects on isopoda and other soil creatures.
These studies such as: David and Handa (2010); Dixie et al., (2015);
Coyle et al., (2017) and Leclercg-Dransart et al., (2019).

Moreover, distribution of soil macroinvertebrates influence by
changes in soil physicochemical properties, for example soil moisture
(Savin et al., 2007). Leaf litter that cover soil makes soil moisture
higher and soil temperature lower (Achat et al., 2015). Sensitivity of
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isopods to environmental changes, particularly soil moisture, may
make them used as bioindicators (Wolters and Ekschmitt, 1997;
Paoletti and Hassall, 1999). Their favorable habitats depend on a
certain range of moisture (Warburg et al., 1984). This agreed with the
result of the present investigation that P. leaves correlated positively
with soil water content.

In conclusion, five species were recorded from the five
investigated orchards. The most abundant isopod species were: P.
laevis and P. pruinosus. Theywere more similar to each other than to
the other three species; they were eudominant and the most abundant
species and that may be due to their ability to live and acclimate with
different conditions and habitat; such as the arable fields; of Assiut
governorate. The highest isopods abundance value achieved in site 1.
However, the highest value of diversity recorded in site 3 then in site 2.
P. laevis was the most abundant species and it correlated positively
with air temperature, followed by soil water content and soil
temperature.

REFERENCES

Abd EI-Wakeil, K.F. (2001): Effects of ecological factors and heavy
metals on the distribution of soil Isopoda (Arthropoda, Crustacea)
in Assiut, Egypt. M.Sc. Thesis, Assiut University, Egypt.

Abd EI-Wakeil, K.F. (2005): Eotoxicological studied on terrestrial isopods
(Crustacea) in Assiut, Egypt. Ph. D. Thesis, Assiut University,
Egypt.

Abd EIl-Wakeil, K.F. (2015): Effects of terrestrial isopods (Crustacea:
Oniscidea) on leaf litter decomposition processes. The Journal of
Basic & Applied Zoology.69:10-16

Achat, D.L.; Deleuze, C.; Landmann, G.; Pousse, N.; Ranger, J. and
Augusto, L. (2015): Quantifying consequences of removing
harvesting residues on forest soil and tree growth: a meta
analysis. Forest Ecology and Management, 348: 124-141.

Bedair, M.A. (1991): Bioenergetics studies on some isopod species in
Ismailia region. Ph.D. Thesis, Suez Canal University.

Bigler, 1.; Nentwig, W. and Lindfeld, A. (2012): Food preference in the
woodlouse Porcellio scaber (Isopoda) in a choice test with
fungicidal GM wheat. J. Appl. Entomol., 136: 51-59.

Brigi¢a, A.; Bedekc, J.B.; Antonoviéd, J.1.; Sedlare, Z.; Sostari¢f, R.
and Kepcijaa R.M. (2019):Spatio-temporal changes of terrestrial
isopod assemblages (Isopoda: Oniscidea) in a fen undergoing
succession. Pedobiologia - Journal of Soil Ecology, 72: 16-22.

Brussaard, L. (1998): Soil fauna, guilds, functional groups and ecosystem
processes. Appl. Soil Ecol. 9, 123-135.



COMMUNITY STRUCTURE OF ISOPODS (ONISCIDEA) ... 83

Carlesso, L.; Beadle, A.; Cook, S.M.; Evans, J.; Hartwell, G.; Ritz, K;
Sparkes, D.; Wu, L. and Murray, P.J. (2019): Soil compaction
effects on litter decomposition in an arable field: Implications for
management of crop residues and headlands. Applied Soil
Ecology, 134: 31-37.

Castro-Huerta, R.A.; Falco, L.B.; Sandler, R.VV. and Coviella, C.E.
(2015): Differential contribution of soil biota groups to plant litter
decomposition as mediated by soil use. PeerJ, 3: 826.

Chew, R.M. (1974): Consumers as regulators of ecosystems: an alternative
to energetics. Ohio J. Sci., 74 (6): 359-370.

Coyle, D. R.; Nagendra, U.J.; Taylor, M.K.; Campbell, J.H.; Cunard,
C.E., Joslin, A.H.; Mundepi, A.; Phillips, C.A. and Callaham,
M.A. (2017): Soil fauna responses to natural disturbances,
invasive species, and global climate change: current state of the
science and a call to action. Soil Biol. Biochem, (110): 116-133.

David, J.F. (2014): The role of litter-feeding macroarthropods in
decomposition processes: a reappraisal of common views. Soil
Biol. Biochem., 76: 109-118.

David, J.F. and Handa, I.T. (2010): The ecology of saprophagous
macroarthropods (millipedes, woodlice) in the context of global
change. Biol. Rev., 85: 881-895.

Decaéns, T. (2010): Macroecological patterns in soil communities. Global
Ecol.Biogeogr., 19: 287-302.

Dixie, B.; White, H. and Hassall, M. (2015): Effects of microclimate on
behavioural and life history traits of terrestrial isopods:
implications for responses to climate change, ZooKeys:145-157.

Engelmann, H.D. (1978):Dominanzklassifizierung von Bodenarthropoden.
Pedobiologia,18:378-380.

Hassall, M. and Rushton S.P. (1984): Feeding behaviour of terrestrial
isopods in relation to plant defences and microbial activity.
Symp. Zool. Soc. London, 53: 487-505.

Hassan M.M.; Mahmoud H.M. and Abd El-Wakeil K.F. (2014):
Community Structure of Zoobenthos in Some Freshwater Bodies
in Taif, Saudi Arabia. International J. of Advanced Research,
2(4): 114-127.

Huhta, V. (2007): The role of soil fauna in ecosystems: a historical review,
Pedobiologia, 50 (6): 489-495.

Hussein, M.A.; Mohammad, A.H.; El-Bakary, Z.A. and Abd El-Wakeil,
K.F. (2002a): Ecological studies on some terrestrial isopods
(Crustacea) in Assiut region, Egypt. Bull. Fac. Sci. Assiut Univ.,
31(1-E): 43-55.

Hussein, M.A.; Mohammad, A.H.; El-Bakary, Z.A. and Abd El-Wakeil,
K.F. (2002b): Effect of the ecological factors and heavy metals
on the common terrestrial isopod Porcellionides pruinosus
(Crustacea) in Assiut, Egypt. Bull. Fac. Sci. Assiut Univ., 31(1-
E): 57-67.



84 F.A.A. Abdulgabar, K.F. Abd El-Wakeil, A.H. Obuid-Allah,
R.A. Othman and A.W. Danial

Hussein, M.A.; El-Bakary, Z.A.; Mohammad, A.H. and Abd El-Wakeil,
K.F. (2002c): Concentration of heavy metals in the terrestrial
isopod Porcellionides pruinosus (Cructacea) in relation to litter,
and soil concentrations and ecological factors. 2nd International
Conference on Biological Science, Tanta University,
Egypt,Part2,pp.1-21.

Kayed, A.N.; Ghobashy, A. and Bedair, M.A. (1991): Population density
of different species of isopod in Ismilia region. J. Egypt. Ger.
Soc. Zool.,3: 103-121.

Lavelle, P.; Decaens, T.; Aubert, M.; Barot, S.; Blouin, M.; Bureau, F.;
Margerie, P.; Mora, P. and Rossi, J.P. (2006): Soil
invertebrates and ecosystem services. Eur.J.Soil Biol.,42:3-15.

Leclercg-Dransart, J.; Pernin, C.; Demuynck, S.; Grumiaux, F.
Lemiére, S.; Leprétre, A. (2019): Isopod physiological and
behavioral responses to drier conditions: An experiment with four
species in the context of global warming. European Journal of
Soil Biology, 90: 22-30.

Magill, A. H. and Aber, J.D. (2000): Dissolved organic carbon and
nitrogen relationships in forest. Soil Biol. Biochem., 32: 603—
613.

Mahmoud, A.A. (1990): Studies on a soil arthropod. M.Sc. Thesis, Assiut
University, Egypt.

Menta, C. (2012): Soil fauna diversity-function, soil degradation,
biological indices, soil restoration. In: Biodiversity Conservation
and Utilization in a Diverse World. In tech Open,
https://doi.org/10.5772/51091.

Paoletti, M.G. (1999): Using bioindicators based on biodiversity to assess
landscape sustainability, Agric. Ecosyst. Environ., 74: 1-18.

Paoletti, M.G. and Hassall, M. (1999): Woodlice (Isopoda: Oniscidea):
their potential for assessing sustainability and wuse as
bioindicators. Agriculture, Ecosystems and Environment, 74:
157-165.

Pey, B.; Tran, C..; Cruz, P.; Hedde, M.; Jouany, C.;Laplanche C.;
Nahmanid, J.; Chauvet, E.andLecerf, A. (2019): Nutritive
value and physical and chemical deterrents of forage grass litter
explain feeding performances of two soil macrodetritivores.
Applied Soil Ecology, 133: 81-88.

Pont, B. and Nentwig, W. (2005): Quantification of Bt-protein digestion
and excretion by the primary decomposer Porcellio scaber, fed
with two Bt-corn varieties. Biocontrol Sci. Technol, 15: 341-352.

Savin, F.A.; Pokarzhevskii, A.D. and Gongal’skii, K.B. (2007):
Distribution of large soil invertebrates as related to soil
parameters. Eurasian Soil Sci., 40 (1): 64-69.

Schmalfuss, H. and Ferrara, F. (1978): Terrestrial isopods from West
Africa (part 2). Italian J. of zoology, 11(2): 15-97.



COMMUNITY STRUCTURE OF ISOPODS (ONISCIDEA) ... 85

Swift, M.J. A and Anderson, J.M. (1989): Decomposition. In: Lieth, H.,
Werger, M.J.A. (Eds.), Ecosystems of the World. Tropical Rain
Forest Ecosystems; Biogeographical and Ecological Studies,
Elsevier, Amsterdam, pp. 547-569.

Swift, M.J. and Boddy, L. (1984): Animal-microbial interactions in wood
decomposition. In: Anderson JM, Rayner ADM, Walton DWH
(eds) Invertebrate-microbial interactions. Cambridge University
Press, Cambridge, pp 89-131.

Swift, M.J.; Heal, O.W. and Anderson, J.M. (1979): Decomposition in
Terrestrial Ecosystems. Blackwell Scientific Publications Ltd.,
Oxford.

Tsiafouli, M.A.; Thebault, E.; Sgardelis, S.P.; Ruiter, P.C.; Putten,
W.H.; Birkhofer, K.; Hemerik, L.; Vries, F.T.; Bardgett, R.D.
and Brady, M.V. (2015): Intensive agriculture reduces soil
biodiversity across Europe. Glob. Change Biol., 21: 973-985.

Ullrich B.; Storch V. and Schairer H. (1991): Bacteria on the food, in the
intestine and on the faeces of the woodlouse Oniscus asellus
(Crustacea, Isopoda). Pedobiologia, 35:41-51.

Warburg, M.R.; Linsenmair, K.E. and Bercovitz, K. (1984): The effect
of climate on the distribution and abundance of isopods. Symp.
Zool. Soc. Lond., (53): 339-367.

Wolters, V. (2000): Invertebrate control of soil organic matter stability.
Biol.Fertil.Soils,31:1-19.

Wolters, V. and Ekschmitt, K. (1997): Gastropods, isopods, diplopods,
and chilopods: neglected groups of decomposer food web. In:
Benckiser, G. (Ed.), Fauna in Soil Ecosystems: Recycling
Processes, Nutrient Fluxes, and Agriculture Production.

Wood, C.T.; Schlindwein, C.C.D.; Soares, G.L.G. and Araujo, P.B.
(2012): Feeding rates of Balloniscus sellowii (Crustacea, Isopoda,
Oniscidea): the effect of leaf litter decomposition and its relation
to the phenolic and flavonoid content. ZooKeys,176: 231-245.

Wu, H.T.; Lu, X.G.; Yang, Q. and Jiang, M. (2006): Ecological
characteristics and functions of soil fauna community. Acta.
Pedologica Sinica, 43 (2): 314-323.

Zagatto, M.R.; ZanaoJunior, L.A.; Pereira A.P.; Estrada-Bonilla, G.
and Cardoso E.J. (2019): Soil mesofauna in consolidated land
use systems: how management affects soil and litter invertebrates.
Sci. Agric., 76(2): 165-171.

Zimmer, M. and W. Topp (1997): Does leaf litter quality influence
population parameters of the common woodlouse, Porcellio
scaber (Crustacea: Isopoda)?.Biol.Fertil.Soils, 24: 435-441.

Zimmer, M.; Danko, J.P.; Pennings, S.C.; Danford, A.R.; Carefoot,
T.H.; Ziegler, A. and Uglow, R.F. (2002): Cellulose digestion
and phenol oxidation in coastal isopods (Crustacea: Isopoda).
Marine Biology, 140: 1207-1213.



86

F.A.A. Abdulgabar, K.F. Abd El-Wakeil, A.H. Obuid-Allah,

R.A. Othman and A.W. Danial

TABLES

Table (1): Mean and standard deviations of ecological factors (Air temperature, soil
temperature, relative humidity; hydrogen ion concentration; soil water content); soil organic

matter content and conductivity); during the year of investigation 2015.
At. °C St. °C Rh % pH SWC% | OMC% | Cond. ps
Mean | 25.8 21.1 45.30 8.52 35.63 7.63 1371.9
+ + + + + + + +
sD 9.40 8.97 15.26 0.29 13.44 5.22 1745.65

Table (2): Frequency percentage and dominance of different isopods species, collected from
the five investigated sites during the period of collection.

No. | Taxa | F% | Dominance
Isopoda
1 Porcellio laevis 47 Eudominant
2 Porcellionides pruinosus 40 Eudominant
3 Leptotrichus naupliensis 7 Subdominant
4 Chaetophiloscia hastata 10 Subdominant
5 Proporcellio quadriseriatus 10 Subdominant
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isopod species through winter and summer
seasons (The similar characters show no
(significant difference).
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Fig.(2): Mean and standard divisions of the
total abundance of isopods, at each of the five
studded sites (The similar characters show no
significant difference).
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Fig.(3): Mean values of each isopods species
at the five investigated sites.
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Fig (4): Species richness (S), equitability
(equt.) and Shannon diversity index (H) for the
abundance of soil isopods species, at the five
investigated sites.
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Fig (5): Dendrogram showing the clusters of isopods species identified from the Bray-Curtis
similarity matrix of log10 (x+1) transformed isopods abundance data at the five investigated sites.
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Fig. (6): Canonical Corresponding Analysis (CCA) of Isopoda species abundance and studied
ecological factors. Isopoda species notation: spl: Porcellio laevis, sp2: Porcellionides pruinosus,
sp3: Leptotrichus naupliensis, Sp4: Chaetophiloscia hastata, sp5: Proporcellio quadriseriatus.
Ecological factors notation: air and soil temperature (At., St.°C, respectively) air humidity (Rh. %),
soil hydrogen ion concentration (pH), soil organic matter content (OMC%), soil water content
(SWC %) and soil conductivity (Cond. ps.) .
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