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Abstract: Two different microhabitats (cropped fields versus established date-
palm farms) in two different cities in Khuzestan Province, Southwestern Iran, 
were sampled monthly during 2011-2012 in order to assess the role of 
anthropic uses of soil on the biodiversity of oribatid mites. A total of 17 
species of oribatid mites belonging to 10 families and 15 genera were 
identified (nine species were collected from the fields and 17 species were 
collected from date-palm farms). Among the collected species, Scheloribates 
fimbriatus with 22% relative abundance and Acrotritia ardua with 19% were 
dominant species. The Shannon index of species diversity and equitability was 
used to analyze data. Species diversity of oribatid mites and equitability were 
significantly greater in the date-palm farms than in the cropped fields. Time of 
year had no significant effect on biodiversity. 
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Introduction12 
 
Soil is one of the most biologically diverse 
habitats on the planet and the organisms which 
live in soil are essential to our well being 
(Curry, 1986). Although most of the organisms 
are invisible to the naked eye, they all 
contribute to keeping our soil healthy and to 
sustaining life (Curry, 1986). An increasing loss 
of habitat and biodiversity, worldwide, 
necessitates assessing biodiversity when 
planning conservation strategies (Gulvik, 2007; 
Curry, 1986). Human activity and land 
management affect both populations of soil 
organisms and the equilibrium of the 
environment by altering the quality and quantity 
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of detritus and non-detritus inputs and by 
influencing the physical and chemical qualities 
of soil microhabitats (Gulvik, 2007; Curry, 
1986). Furthermore, soil is an important 
component for monitoring land usage in 
relation to both the conservation of natural 
resources and the biodiversity of ecosystems 
(Seastedt, 1984). Cultivation practices have a 
strong influence on the diversity and abundance 
of soil fauna with soil microarthropods having a 
vitally important role in ecosystem processes 
such as the decomposition of organic matter 
and nutrient mineralization (Seastedt, 1984). In 
most habitats oribatid mites account for the 
greatest proportion of microarthropods. They 
can be found in most terrestrial microhabitats: 
soil, leaf-litter, moss, under wood and foliage, 
as well as in aquatic habitats, usually in great 
species richness and abundance (Behan-
Pelletier, 1999). As such, and owing to their 
species diversity, high population densities and 
sensitivity to environmental changes, they are 
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considered suitable indicators of soil systems 
(Okiwelu et al., 2011).  

It is known that all types of human 
disturbances decrease the abundance and 
species richness of mites, especially of oribatids 
(Gulvik, 2007) and, as this group plays a 
significant role in soil processes, it is necessary 
to be able to understand the effects of 
agricultural practices on their population and 
species richness. With this in mind we set out to 
examine differences in the diversity of oribatid 
mites in soil that was being actively farmed 
(cropped fields) and soil that was not (an 
abandoned date-palm orchard) in Khuzestan 
province, Southwestern Iran. We report here the 
results of this investigation into the effect of 
human disturbances on the biodiversity of soil 
micro-arthropods, the first to be undertaken in 
Khuzestan. 
 
Materials and Methods 
 
Study area  
Mollasani and Ramhormoz (Khuzestan province) 
in Southwestern, Iran with warm and dry climate 
were chosen for study. Two sites were selected in 
each city, actively cultivated field and an 
abandoned date palm farm. Random samples 
from the surface to a depth of 15 cm of soil were 
collected monthly with three replicates at each site 
from January 2011 to December 2012. Samples 
were collected by use of a small shovel and 
transported to the laboratory at the Ramin 
University of Khuzestan. Mites were extracted 
using a modified Berlese-Tullgren funnel 
(Coleman et al., 2002), and stored in 75% ethanol 
or cleared in lactophenol and fixed in Hoyer’s 
medium on micro slides. The species were 
identified by use of available keys (Akrami and 
Saboori, 2012; Krants and Walter, 2009) and then 
were sent to Louise Coetzee (Natural Museum 
Bloemfontain, South Africa) for more 
identification and confirmation.  
 
Data analysis 
 
Shannon-Wienner index was calculated for all 
samples using SDR version 4 software (Species 

Diversity and Richness, V.4) (Seaby and 
Henderson, 2006). The Pielou’s evenness index 
was used to analyze the evenness of each 
community. The evenness (range 0-1) is a 
measurement of population-balance in sites, 
with values ≥ 0.8 indicating optimum 
population balance (Magurran, 1988). The 
diversity types used were diversity per season 
and year: 
H' = -Ʃ pi ln pi  

where Pi is the proportion of individuals 
found in the ith species. 

Differences in diversity between two 
different microhabitats (date-palm and cropped 
field) and between different seasons, were 
analyzed by one-way analysis of variance 
(ANOVA) using SDR software. A test at p < 
0.5 was used to confirm statistically significant 
differences in biodiversity between the two 
microhabitats. 
 
Results 
 
We sampled 2 sites (Ramhormoz and 
Mollasani) and 2 microhabitats (Cropped field 
and date-palm) at each location every month 
and assessed oribatid mites over two years and 
for each of the four yearly seasons (Table 1). A 
total of 3621 oribatid mites belonging to 10 
families, 15 genera and 17 species were 
collected from the two microhabitats. Of the 17 
species, 16 were present in samples collected 
from the date-palm farms and eight from the 
actively cultivated cropped fields (Table 3). 

Species diversity (H') and equitability (j) at 
the four microhabitats are shown in Table 1. 
Differences in diversity index and equitability 
between the two different microhabitats (date-
palm and cropped field) were investigated 
using ANOVA. The results revealed 
significant differences in species diversity and 
equitability for the two microhabitats (p = 
0.0001). Species diversity and equitability 
were significantly greater in the date-palm 
farms than in the cropped fields (t = 9.93**, df 
= 30; t = 5.045**, df = 30; for H' and J 
indices, respectively). Such results have been 
observed in other, similar studies (Cancela da 
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Fonseca and Sarkar, 1998; Arroyo and 
Iturrondobeitia, 2006).  

Although Arroyo and Iturrondobeitia (2006) 
observed that the diversity of oribatid mites was 
slightly greater in autumn than in spring, 
Gergocs et al. (2011) were unable to confirm 
that climatic differences and differences in 
other seasonally changing factors have a 
significant role in any annual change in oribatid 
mite diversity. We, also did not detect any 
differences due to the effect of winter, spring, 
summer and autumn on diversity of oribatid 
mites at the two different microhabitats (t = 
0.298ns, df = 14) (Table 2).  

It is known that the Oribatida is a dominant 
group in soils with higher organic matter 

content. They are also more abundant in 
undisturbed soils such as those at the date-
palm farms we studied. The trees were more 
than 50 years old, and the soils are high in 
organic matter while chemicals had not been 
applied for several years. This might explain 
the different diversity of oribatid mites 
observed in the two microhabitats. In general, 
agricultural practices, such as plugging, the 
application of agrochemicals and flood 
irrigation result in a decrease in species 
diversity such as those observed for Oribatida, 
where active cultivation and application of 
insecticidal materials are being practiced 
(Cancela da Fonseca and Sarkar, 1998; Arroyo 
and Iturrondobeitia, 2006).  

 
Table 1 Species diversity and Evenness of oribatid mites in two microhabitats at different cities in different 
seasons during 2011-2012. 
 

2011 2012 Sampling 
site 

Habitat 
type Index 

Winter Spring Summer Autumn Winter Spring Summer Autumn All sample 
index ± SE 

H' 1.20 0.97 1.60 1.70 1.20 1.60 1.00 1.49 1.68 ± 0.11 field 

J 0.30 0.20 0.64 0.69 0.44 0.71 0.25 0.70 0.54 ± 0.11 

H' 2.19 2.31 1.99 2.28 2.29 1.86 2.21 2.15 2.26 ± 0.03 

Ramhormoz 

Date-Palm 

J 0.83 0.87 0.79 0.88 0.84 0.74 0.86 0.83 0.81 ± 0.03 

H' 1.51 1.17 1.75 0.88 1.54 0.84 1.09 1.5 1.53 ± 0.14 field 

J 0.79 0.69 0.77 0.56 0.78 0.53 0.52 0.72 0.83 ± 0.03 

H' 2.19 2.31 1.99 2.28 2.29 1.86 2.21 2.15 2.18 ± 0.06 

Mollasani 

Date-Palm 

J 0.83 0.87 0.79 0.88 0.84 0.74 0.86 0.83 0.81 ± 0.03 

 

H': Shannon-Wienner index, J: Pielou’s evenness index. 
 
Table 2 Summery statistics of one-way ANOVA by different seasons. 
 

Entries Source of variation df Mean Square F-ratio p-value. 

Between Groups 3 0.063 0.242 0.866 

Within Groups 28 0.259   

Species diversity 

Total 31    

Between Groups 3 0.013 0.349 0.790 

Within Groups 28 0.037   

Evenness 

Total 31    
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Table 3 Species of oribatid mites collected from two different microhabitats during 2011-2012 and their abundance. 
 

Mollasani Ramhormoz Total Species 

Ab-F RA% F Ab-D RA% D Ab-F RA% F Ab-D RA% D Ab RA%

Acrotitia ardua Koch 0 0.0 162 0.13 0 0.00 537 0.30 699 0.19

Acrotritia sinensis Jacot 0 0.0 68 0.05 0 0.00 88 0.05 156 0.04

Lohmannia turcmenica 
Bulanova-Zachvatkina 

0 0.0 8 0.01 0 0.00 21 0.01 29 0.01

Papilacarus chamartinensis 
Pérez-Íñigo 

21 0.1 39 0.03 18 0.07 53 0.03 131 0.04

Crypacarus promecus 
Grandjean 

12 0.0 0 0.00 9 0.04 0 0.00 21 0.01

Epilohmannia cylindrical 
Berlese 

36 0.1 66 0.05 8 0.03 211 0.12 321 0.09

Epilohmannia inexpectata 
Schuster 

0 0.0 15 0.01 0 0.00 2 0.00 17 0.00

Nothrus anauniensis 
Canestrini & Fanzago 

0 0.0 7 0.01 0 0.00 6 0.00 13 0.00

Tectocepheus velatus Michael 18 0.1 63 0.05 41 0.17 52 0.03 174 0.05

Microppia minus longisetosa 
Subias & Rodriguez 

31 0.1 36 0.03 15 0.06 71 0.04 153 0.04

Multioppia wilsoni Aoki 0 0.0 6 0.00 0 0.00 0 0.00 6 0.00

Lasiobelba neonominata 
Subias 

107 0.3 147 0.11 74 0.30 170 0.10 498 0.14

Discoppia cylindrical Pérez-
Íñigo 

0 0.0 75 0.06 0 0.00 64 0.04 139 0.04

Scheloribates fimbriatus Thor 49 0.2 396 0.31 73 0.30 291 0.17 809 0.22

Oribatula connexa ucrainica 
Iordansky 

15 0.0 12 0.01 0 0.00 3 0.00 30 0.01

Zetomotrichus Lacrimans 
Grandjean 

30 0.1 174 0.13 9 0.04 173 0.10 386 0.11

Galuma iranensis Mahunka & 
Akrami 

0 0.0 18 0.01 0 0.00 21 0.01 39 0.01

Total 319 1.0 1292 1.00 247 1.00 1763 1.00 3621 1.00

 

Ab = abundance (number of individuals), RA = relative abundance, F = field, D = date-palm. 
 
Discussion 
 
We conclude from the results presented here 
that soils under cropping systems recorded 
lower mites abundance and diversity compared 
to the less disturbed soils, Because In our 
study, cropped fields involved continued 
cultivation of soil for planting and weed 
control that are likely to have negative effects 

on soil organisms. Hülsmann and Wolters 
(1998) found that tillage has adverse effects on 
soil mites with 50% reduction in population 
immediately after tillage. Also, Arroyo and 
Iturrondobeitia (2006) suggested that 
traditional agricultural practices such as use of 
non-organic, wastes amendments, inorganic 
fertilization, use of agrochemical products and 
burning of crop residues after harvest may 
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have a negative effect on soil leading to 
biodiversity decrease. The date-palm 
microhabitats had higher oribatid mite 
abundance, richness and diversity than 
cropped fields possibly due to low disturbance 
which ensures stable litter layer and suitable 
micro-climate. Rodriguez et al., (2006) found 
arthropod abundance in agro ecosystem as 
well as under zero-tillage to be higher than 
under conventional tillage due to presence of 
surface residue. The uncultivated soils with 
plant residue cover provide a readily available 
food resource and moderate the effect of 
extreme temperatures, also reduce the rate of 
moisture loss from the soil surface (Coleman 
et al., 2002; Bedano et al., 2006). 
Acknowledgements 
 
This research was made possible by the 
Research and Technology fund. We are very 
grateful to Dr. Louise Coetzee (National 
Museum Bloemfontein, South Africa) for 
identifying and confirming the species. 
 
References 
 
Akrami, M. A. and Saboori, A. 2012. Acari of 

Iran, vol. 2 Oribatid Mites. University of 
Tehran Press. 261 pp.  

Arroyo, J. and Iturrondobeitia, J. C. 2006. 
Differences in the diversity of oribatid mite 
communities in forest and agro systems 
lands. European Journal of Soil Biology, 42: 
259-269. 

Bedano, J. C., Cantu, M. P. and Doucet, M. E. 
2006. Influence of three different land 
management practices on soil mite 
(Arachnida: Acari) densities in relation to a 
natural soil. Applied Soil Ecology. 3: 293-304. 

Behan-Pelletier, V. M. 1999. Oribatid mite 
biodiversity in agro-ecosystems-role for 
bioindication. Agriculture, Ecosystem and 
Environment, 74 (1-3): 411-423. 

Cancela da Fonseca, J. P. and Sarkar, S. 1998. 
Soil microarthropods in two different 
managed ecological systems (Tripura, 
India). Applied Soil Ecology, 9: 105-107. 

Coleman, D. C., Hendrix, P. F., and Crossely, 
D. Jr., 2002. Soil food-webs in agro 
ecosystem: Impacts of herbivory and tillage 
management. European Journal of Soil 
Biology, 38: 21-28. 

Curry, J. P. 1986. Effects of management on 
soil decomposers and decomposition 
processes in grassland, In: Michell, M. J. 
and Nakas, J. P. (Eds.), Microfloral and 
Faunal Interactions in Natural and Agro 
Ecosystems. Nijhoff/Junk Publishers, 
Dotrech, pp. 349-398. 

Gergocs, V., Garamvolgyi, A., Homorodi, R. 
and Hufnagel, L. 2011. Seasonality changes 
of oribatid mite communities (Acari, 
Oribatida) in three different types of 
microhabitats in an oak forest. Applied 
Ecology and Environmental Research, 9 (2): 
181-195. 

Gulvik, M. E. 2007. Mites (Acari) as indicators 
of soil biodiversity and land use monitoring: 
A review. Polish Journal of Ecology, 55 (3): 
415-440.  

Hülsmann, A. and Wolters, V. 1998. The effect 
of different tillage practices on soil mites, 
with particular reference to oribatida. 
Applied Soil Ecology, 9: 327-332. 

Magurran, A. E. 1988. Ecological Diversity and 
it's Measurement. Croom Helm, London.  

Kerantz, G. W. and Walter, D. E. 2009. A 
manual of Acarology. 3th ed. Texas Tech 
Univ. Press.  

Okiwelu, S., Tambeke, G. and Adetola, B. 2011. 
Soil micro-arthropods in a secondary rainforest, 
Rivers Atate, Nigeria: Ecosystem health 
indicators of oil pollution. Journal of Ecology 
and Natural Environment, 3 (1): 29-32.  

Rodriguez, E., Fernadez-Anero, F.S., Ruiz, P. 
and Campos, M., 2006. Soil arthropod 
abundance under conventional and no tillage 
in a Mediterranean climate. Soil and Tillage 
Research, 85: 229-233. 

Seaby, R. M. and Henderson, P. A. 2006. Species 
Diversity and Richness Version 4. Piscws 
Conservation Ltd., Lymington, England. 

Seastedt, T. R. 1984. The role of micro-arthropods 
in decomposition and mineralization processes. 
Annual Review of Entomology, 29: 25-46. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
19

04
1.

20
14

.3
.4

.1
3.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

p.
m

od
ar

es
.a

c.
ir

 o
n 

20
23

-0
5-

23
 ]

 

                               5 / 6

https://dorl.net/dor/20.1001.1.22519041.2014.3.4.13.4
https://jcp.modares.ac.ir/article-3-11363-en.html


Biodiversity of oribatid mites of Khuzestan province ____________________________________ J. Crop Prot.  

448 

 در دو خرد زيستگاه متفاوت در استان  (Acari: Oribatida)هاي اريباتيدتنوع زيستي كنه
  )غرب ايرانجنوب (خوزستان 

  
  2سعيد مصدق و محمد*1ليال رمضاني
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، دو  خـاك ر   د هـاي اريباتيـد   هـاي انـسان در تنـوع زيـستي كنـه          منظور ارزيابي نقش دخالت   به :چكيده

 )اسـتان خوزسـتان   ( مهرمز و مالثاني  هاي را در شهرستان زيستگاه كوچك شامل يك مزرعه و يك نخلستان         
 اين منـاطق  از خاك   بار  يكطور مرتب و هر ماه       به 1391  سال ماه تا دي  1390  سال ماهانتخاب شد و از دي    

آوري و شناسـايي     جـنس جمـع    15 خـانواده و     10 گونه متعلق بـه      17در مجموع   . عمل آمد برداري به نمونه
 بـا  Scheloribates fimbriatusي  كه در ميـان آنهـا گونـه   ) گونه از نخلستان17 گونه از مزرعه و 9(گرديد 

هاي غالب شناسـايي  عنوان گونهبه% 19 با فراواني نسبي Acrotritia arduaي و گونه% 22 فراواني نسبي
هاي تنوع شانون و    هاي اريباتيد در خاك از شاخص     زيابي تنوع زيستي و يكنواختي كنه     منظور ار به. شدند

ر يباتيـد د  هـاي ار  نتـايج نـشان داد كـه تنـوع زيـستي و يكنـواختي كنـه               . يكنواختي پائوال استفاده شـد    
اثر فصول مختلـف    بررسي  همچنين  . باشدداري باالتر از مزارع مي    طور معني هاي مورد بررسي به   نخلستان

 تنوع زيستي   بر فصول مختلف سال اثر بارزي       هوايي در  سال بر تنوع زيستي نشان داد كه تغييرات آب و         
  .در مناطق مورد بررسي نداردها كنه

  
 تيد، نخلستان، تنوع زيستي، يكنواختيهاي اريبا كنه:كليديواژگان 
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