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Oribatid mite species diversity in two agricultural ecosystems of Khorasan-e-Razavi Province, Iran
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Abstract

This study was carried out to investigate oribatid mite species diversity of two agricultural ecosystems in Khorasan-e-Razavi Province.
Samplings have been done monthly in a three-year old alfalfa field with an area of two hectares, and a fruit orchard with an area of 0.6
hectare from April to October 2014. In each month, 10 soil samples were randomly taken with equal volumes from depth of 0-20 cm, totally
60 samples. Berlese funnel was used to extract the oribatid mites and collected individuals were then cleared, mounted on microscope slides
and identified based on external morphological characters and supposed as morphological species. Community structure, Alfa diversity
indices and nonparametric estimation of maximum species richness in both ecosystems with five relevant methods were determined. From
the total 1425 collected individuals, 1097 individuals including 40 species and 328 individuals including 25 species were belonged to the
orchard and alfalfa ecosystems, respectively. The orchard ecosystem has a higher species richness as well as species diversity compared to
that of the alfalfa one. The relative abundance of oribatid species in the orchard was also more equitable than that of alfalfa field. Estimation
of the maximum species richness (Smax) in these two ecosystems with the five relevant methods showed that the number of detectable species
in alfalfa and orchard ecosystems will increase to 54 and 185 species, respectively. The probable indications on the change in the oribatid
mite species diversity in these two ecosystems are discussed.
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Table 1. Dominance indices by method of Engelmann
(Maczey, 2007).
Dominance scale

Abundance (%)

Eudominant (6) > 32.0- 100
Dominant (5) >10.0- 32.0 %
Subdominant (4) >3.2-10.0%
Recedent (3) >1.0-32%
Subrecedent (2) >0.32-1.0%
sporadic (1) >0.32

Missing (0) =0%
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Fig. 1. Rank-abundance graph for alfalfa field and fruit orchard
habitats in Khorasan-e- Razavi Province in 2014.
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Fig. 2. Species accumulation curve for alfalfa field habitat in
Khorasan-e- Razavi Province in 2014.
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Fig. 3. Species accumulation curve for fruit orchard habitat in
Khorasan-e- Razavi Province in 2014.
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Table 2. List of oribatid mite species in two habitats (alfalfa field and fruit orchard) in Khorasan-e- Razavi Province in 2014.

. Fruit orchard Alfalfa field
Species name - -
Dominance scale Abundance (%) Dominance scale Abundance (%)

Acrotritia ardua (Koch, 1841) 5 28.99 3 2.13
Amerobelba decedens Berlese, 1908 3 1.82 3 1.22
Anomaloppia differens Mahunka & Topercer, 1983 0 0 1 0.3
Anomaloppia iranica Bayartogtokh & Akrami, 2000 1 0.09 1 0.3
Atropacarus striculus (Koch, 1835) 4 4.47 2 0.61
Belba sp.2 3 1.09 0 0
Belba sp.1 3 1.64 3 1.22
Ceratozetes sp. 1 0.09 0 0
Cosmochthonius reticulatus Grandjean, 1947 1 0.09 0 0
Eobrachychthonius similis Mahunka, 1979 4 4.82 0 0
Epilohmannia cylindrica cylindrica (Berlese, 1904) 4 4.1 6 44.82
Fosseremus quadripertitus Grandjean, 1965 0 0 1 0.3
Galumna tarsipennata Oudemans, 1914 3 1.52 3 1.52
Hypochthonius luteus Oudemans, 1917 4 3.74 1 0.3
Hermanniella grandis Sitnikova, 1973 2 0.73 1 0.3
Licnodamaeus pulcherrimus (Paoli, 1908) 3 1.55 1 0.3
Licnodameus sp1. 1 0.09 0 0
Licnodameus sp2. 1 0.09 1 0.3
Mesoplophora michaeliana Berlese, 1904 4 5.83 3 2.13
Microppia minus minus (Paoli, 1908) 1 0.18 0 0
Minunthozetes semirufus (Koch, 1841) 2 0.64 0 0
Multioppia (Hammeroppia) wilsoni wilsoni Aoki, 1964 1 0.09 0 0
Nohtrus sp. 1 0.09 0 0
Oppia denticulata (G. & R. Canestrini, 1882) 3 1.19 0 0
Oppiella nova nova (Oudemans, 1902) 1 0.09 0 0
Oribatula tibialis tibialis (Nicolet, 1855) 5 27.89 4 4.88
Parachipteria sp. 1 0.09 0 0
Protoribates paracapucinus (Mahunka, 1988) 4 7.02 6 33.84
Perlohmannia dissimilis (Hewitt, 1908) 1 0.09 2 0.61
Punctoribates sp. 1 0.09 0 0
Rhinoppia bipectinata (Akrami & Subias, 2007) 1 0.09 0 0
Rhinoppia subpectinata (Oudemans, 1900) 1 0.09 2 0.61
Scheloribates fimbriatus Thor, 1930 0 0 1 0.3
Scheloribates laevigatus (Koch, 1835) 3 2.64 3 2.13
Sphaerochthonius splendidus (Berlese, 1904) 2 0.46 0 0
Suctobelbella acutidens (Forsslund, 1941) 0 0 1 0.3
Tectocepheus minor Berlese, 1903 3 1.28 0 0
Tectocepheus velatus (Michael, 1880) 2 0.82 2 0.61
Tricoribates sp. 0 0 1 0.3
Trimalaconothrus sp. 1 0.27 0 0
Xiphobates sergienkoae Shaldybina, 1980 1 0.09 0 0
Zygoribatula connexa Berlese, 1904 0 0 1 0.3
Zygoribatula skrjabini (Bulanova-Zachvatkina, 1967) 1 0.27 0 0
Zetorchestes sp. 1 0.09 0 0
Epimerella smirnovi (Kulijev, 1962) 1 0.09 0 0
Lohmannia turcmenica Bulanova-Zachvatkina, 1960 1 0.09 0 0
Licnobelba sp. 0 0 1 0.3
Tricoribates sp. 0 0 1 0.3
Trimalaconothrus sp. 1 0.27 0 0
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Table 5. Uniformity indices in (alfalfa field and fruit orchard
ecosystems in Khorasan-e- Razavi Province in 2014.

Evenness indices Alfalfa Garden
Pielou 0.42 0.59*
Mclntosh E 0.54 0.68*
Heip 0.17 0.22
Simpson E 0.12 0.14
NHC 0.11 0.09
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Table 3. Estimation of maximum species richness (Smax) in (alfalfa
field and fruit orchard ecosystems using non-parametric methods in

Khorasan-e- Razavi Province in 2014.

Species richness estimator Alfalfa Garden
Chao-Quant 66 193
Chao Pr.Ab. 54 81
1%t Order Jackknife 40 58
2" Order Jackknife 51 72
Bootstrap 32 48
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Table 4. Alpha indices of species diversity (alfalfa field and fruit
orchard ecosystems in Khorasan-e- Razavi Province in 2014.

Alpha diversity indices Alfalfa Garden
Shannon-Wiener 1.62 2.28*
Simpson D 3.14 5.65*
Margalef 414 5.57
Mclntosh D 0.45 0.59*
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Table 6. Community structure of oribatid mites in two ecosystems (a fruit orchard and an alfalfa field)
in Khoraran-e-Razavi province, 2014.

Observed Species in Specific . Eudominant Dominant Subdominant
Ecosystem - - Singletons - - .
species common species species species species
Garden 40 18 22 0 2 5
Alfalfa 25 18 7 2 0 1
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