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highly significant variation in abundance among different soil types (x> = 329.25, df = 4, p < 0.001).
Loamy soils supported the highest abundance, followed by silty and sandy soils, whereas clayey and
muddy soils harbored substantially fewer individuals. These results indicate that loamy and silty substrates
provide more suitable microhabitats for mesostigmatid mites compared to compact or water-logged soil

types.

DISCUSSION

The present study demonstrates that mesostigmatid mite communities in the Muthanga range are
strongly influenced by both biotic and abiotic soil factors, with soil texture and nutrient availability
emerging as key determinants of species abundance and diversity. The dominance of the family
Laelapidae aligns with earlier observations that the members of this family thrive in well-drained, nutrient-
rich substrates where organic matter supports an active and diverse soil food web (Koehler and Sanchez
2022). The moderate Shannon—Wiener diversity index coupled with a high Simpson dominance index
reflects a community structure characterized by a few dominant taxa but supported by adequate species
richness to maintain ecological stability, a pattern consistent with soil mite assemblages across various
terrestrial ecosystems (Gerson and Smiley 1990).

The strong correlations between mite abundance and soil nutrient parameters further highlight the
ecological sensitivity of mesostigmatid mites. The positive relationships with organic carbon and total
nitrogen support earlier findings that nutrient-rich soils promote diverse soil microarthropod
communities by sustaining microbial productivity and detrital resources (Liu ez o/ 2018). Conversely, the
negative correlation observed with soil pH suggests that increasing acidity suppress mite populations,
potentially by altering microbial activity, nutrient availability, or prey distribution (Coleman ez a/. 2018).
These results reinforce the value of mesostigmatid mites as bioindicators of soil fertility and chemical
status, particularly in forest ecosystems where changes in soil conditions can influence broader ecological
processes.

Soil texture also played a substantial role in shaping mite community structure, with loamy and silty
soils supporting the highest abundance. Their balanced aeration and moisture-holding capacity appear to
provide favorable microhabitats for soil-dwelling arthropods. In contrast, clayey and muddy soils likely
impose physical constraints such as compaction, reduced aeration, and waterlogging, which limit mite
mobility and survival. These findings align with patterns reported from other forested and agricultural
landscapes, underscoring the importance of soil physical properties in regulating soil biodiversity (Behan-
Pelletier 1999; Lavelle and Spain 2001). The close linkage between soil physical and chemical
characteristics and mite abundance indicates that maintaining optimal levels of organic matter, preventing
soil compaction, and minimizing erosion could support more diverse and functionally effective
mesostigmatid communities

Opverall, the study highlights the complex interactions between soil properties and mesostigmatid
mite communities, suggesting that both chemical and physical soil parameters need to be considered in
efforts to conserve and manage soil biodiversity. Further research could explore the specific mechanisms
by which soil parameters influence mite behavior and survival, as well as the potential implications of
changing soil conditions due to environmental factors such as climate change or land-use practices. The
long-term monitoring of mesostigmatid mite populations and their responses to environmental changes
may help to understand their role as ecological indicators and their impact on soil health and ecosystem
sustainability.

ACKNOWLEDGEMENTS

We gratefully acknowledge the support of the Rashtriya Uchchatar Shiksha Abhiyan (RUSA) for
providing the necessary equipment that made this research possible.

DIVERSITY OF EDAPHIC MITES IN KERALA, INDIA



2026 PERSIAN JOURNAL OF ACAROLOGY [ 9

Author contributions: Methodology: ST; Sampling, collection and preparation of specimens: ST. Analyses and data curation:
ST; Iustration and photography: ST, PK; writing — original draft preparation: ST; writing — revisions and editing: ST, PK,
STR; supervision: STR. All authors have read and agreed to the published version of the manuscript.

Availability of data and materials: Data are available upon request from the authors.

Ethics approval and consent to participate: This study only included arthropod material, and all required ethical guidelines
for the treatment and use of animals were strictly adhered to in accordance with international, national, and institutional
regulations. No human participants were involved in any studies conducted by the authors for this article.

Consent for publication: NA.
Competing interests: The authors declare no conflict of interest.

Generative Al statement: The authors declare any use of Gen Al in the creation of this manuscript.

REFERENCES

Abo-Shnaf, R., Negm, M.W. & Joharchi, O. (2025) Review of the family Laelapidae (Acari, Mesostigmata)
in Egypt, and a key to the Egyptian species. Systematic and Applied Acarology, 30(7): 1098—1208.
https://doi.org/10.11158/saa.30.7.3

Amani, M., Khajehali, J., Moradi-Faradonbeh, M. & Macchioni, F. (2020) Species diversity of soil mites
(Acari: Mesostigmata) under different agticultural land use types. Persian Journal of Acarology, 9(4):
353-366. https://doi.org/10.22073 / pja.v9i4.59610

Azevedo, L.H., Emberson, R.M., Esteca, F.D.C. & de Moraes, G.J. (2015) Macrochelid mites (Mesostig-
mata: Macrochelidae) as biological control agents. In: Carrillo, D., de Moraes, G. & Pena, J. (Eds.),
Prospects for biological control of plant feeding mites and other harmful organisms. Progress in biological control.
Vol. 19. Springer, Cham, pp. 103—132.
https://doi.org/10.1007/978-3-319-15042-0_4

Bagheri-Kordeshami, A., Khajehali, J., Nourbakhsh, F. & Ardestani, M.M. (2021) Responses of soil-
inhabiting mesostigmatid mites to deforestation and disturbance in oak (Quercus brontii) forests of
southwestern Iran. Journal of Forest Science, 67(12): 562—569.
https://doi.org/10.17221/54/2021-JFS

Barros, A.R. de A., Azevedo, E.B. de, Silva, E.S., Castilho, R.C. & de Moraes, G.J. (2021) Drversity of
edaphic Gamasina mites (Acari: Mesostigmata) in different ecosystems of the Caatinga biome in
northeast Brazil. Systematic and Applied Acarology, 26(7): 1301-1313.
https://doi.org/10.11158/saa.26.7.10

Behan-Pelletier, V.M. (1999) Oribatid mite biodiversity in agroecosystems: Role for bioindication.
Agriculture, Ecosystems and Environment, T4(1-3): 411-423.
https://doi.org/10.1016/S0167-8809(99)00046-8

Calugir, A. (2018) Soil mesostigmatid mites as a potential tool for bioindication concerning ecological
status of forest. Acarologia, 58 (Suppl): 18-24. https://dx.dol.org/10.24349 /acarologia/20184285

Carrillo, D., Pefia, J.E., Hoy, M.A., Frank, J.H. (2010) Development and reproduction of .Amblyseins
largoensis (Acari: Phytoseiidae) feeding on pollen, Raviella indica (Acari: Tenuipalpidae), and other
microarthropods inhabiting coconuts in Florida, USA. Experimental and Applied Acarology, 52: 119—
129. https://doi.org/10.1007/s10493-010-9360-1

Castilho, R.C., Venancio, R. & Narita, ].P.Z. (2015) Mesostigmata as biological control agents, with
emphasis on Rhodacaroidea and Parasitoidea. I Carrillo, D., de Moraes, G.J. & Penfia, J. (Eds.),
Prospects for biological control of plant feeding mites and other harmful organisms. Progress in biological control.
Vol. 19. Springet, Cham, pp. 1-32. https://doi.org/10.1007/978-3-319-15042-0_1

Coleman, D.C., Crossley, D.A. & Callaham M.A. (2018) Fundamentals of soil ecology. Academic Press, San
Diego, USA, 369 pp. https://doi.org/10.1016/C2015-0-04083-7

Craft, C.B., Seneca, E.D. & Broome, S.W. (1991) Loss on ignition and Kjeldahl digestion for estimating
organic carbon and total nitrogen in estuarine marsh soils: Calibration with dry combustion.
Estuaries, 14: 175-179. https://doi.org/10.2307/1351691

Gerson, U. & Smiley, R.L. (1990) Acarine biocontrol agents, an illustrated key and mannal. Chapman and Hall,

DIVERSITY OF EDAPHIC MITES IN KERALA, INDIA


https://doi.org/10.11158/saa.30.7.3
https://doi.org/10.22073/pja.v9i4.59610
https://doi.org/10.1007/978-3-319-15042-0_4
https://doi.org/10.17221/54/2021-JFS
https://doi.org/10.11158/saa.26.7.10
https://doi.org/10.1016/S0167-8809(99)00046-8
https://dx.doi.org/10.24349/acarologia/20184285
https://doi.org/10.1007/s10493-010-9360-1
https://doi.org/10.1007/978-3-319-15042-0_1
https://doi.org/10.1016/C2015-0-04083-7
https://doi.org/10.2307/1351691

10 | THEKKUMPURATH ET AL. 2026

New York, USA, 174 pp.

Gilyarov, M.S. & Bregetova, N.G. (1977) Manual of edaphic mites (Mesostigmata). Akademiya Nauk SSSR,
“Nauka” Publishing House, Leningrad, Russia, 718 pp.

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

Gwiazdowicz, D.]. (2007) Ascid mites (Acari, Mesostigmata) from selected forest ecosystems and microbabitats in
Poland. Bogucki Wydawnictwo Naukowe, Poznan, Poland, 246 pp.

Hajizadeh, J. & Joharchi, O. (2018) Review and identification key for mites of family Laelapidae (Acari:
Mesostigmata) in Guilan province. Plant Pest Research, 8(3): 15-29.
https://doi.org/10.22124/iptj.2018.3109

Halliday, R.B. (2015) Catalogue of genera and their type species in the mite suborder Uropodina (Acari:
Mesostigmata). Zootaxa, 3972(2): 101-147. http://doi.org/10.11646/zootaxa.4061.4.2

Haq, M.A. & Ramani, N. (2002) Sampling, extraction, and identification of oribatid mites. Iz: Yadav,
P.R., Chauhan, R., Putatunda, B.N. & Chhiliar, B.S. (Eds.), Mites: Their identification and management.
ICAR Centre of Advanced Studies, Department of Entomology, CCSS, Haryana Agticultural
University, Hisar, India, pp. 195-216.

Hyatt, K.H. (1980) A revision of the genus Gamasellus Betlese, 1903 (Acar: Mesostigmata) with a
diagnosis of a new family. British Museum of Natural History, 38: 237-378.

Joharchi, O. & Negm, M.W. (2020) Soil-inhabiting mites of the family Laelapidae (Acari: Mesostigmata)
from Assiut Governorate, Egypt. Zootaxa, 4759(4): 488-510.
https://doi.org/10.11646/zootaxa.4759.4.2

Karg, W. (1993) Acari (Acarina), Milben. Parasitiformes (Anactinochaeta). Cohors Gamasina Leach,
Raubmilben. Die Tierwelt Deutschlands, 59: 1-523.

Koehler H.H. (1999a) Predatory mites (Gamasina, Mesostigmata). .Agriculture, Ecosystems and Environment,
74: 395-410. http://dx.doi.org/doi:10.1016/S0167-8809(99)00045-6

Koehler, H.H. (1999b) Predatory mites (Gamasina, Mesostigmata) in sustainable agricultural systems: A
review. Journal of Agricultural and Urban Entomology, 16(4): 209-231.

Koehler, H.H. & Sanchez, E. (2022) Predatory soil mites and their role in regulating prey populations in
agroecosystems. Applied Soil Ecology, 191: 104362.

Walter, D.E. & Krantz, G.W. (2009) Collecting, rearing, and preparing specimens. [n: Krantz, G.W. &
Walter, D.E. (Eds.), A mannal of Acarology. 3rd ed. Texas Tech University Press, Texas, USA, pp.
83-96.

Lavelle, P. & Spain, A.V. (2001) Soi/ Ecology. Springer, Dordrecht, 654 pp.
https://doi.org/10.1007/0-306-48162-6_3

Lekveishvili, M. & Klompen, H. (2006) New classification of the family Sejidae (Acari: Mesostigmata)
based on morphological analyses. Journal of Natural History, 40(41-43): 2317-2339.
https://doi.org/10.1080/00222930601068950

Lima, A.A,, Silva, G.V., Castro e Silva, T., Pereira, M.]., Santos, L.A.C., Freitas, P.V.D.X., Calil, F.N,,
Daud, R.D. & Melo e Silva-Neto, C. (2024) Edaphic mite communities in different land uses.
Nativa, 12(1): 73-79.

Lindquist, E.E., Krantz, G.W. & Walter, D.E. (2009) Order Mesostigmata. [n: Krantz, G.W. & Walter,
D.E. (Eds.), A manual of acarolggy. Texas Tech University Press, Texas, USA, pp. 124-232.

Liu, J., Gao, M., Liu, J., Guo, Y., Liu, D., Zhu, X. & Wu, D. (2018) Spatial distribution patterns of soil
mite communities and their relationships with edaphic factors in a 30-year tillage cornfield in
nottheast China. PLoS One, 13(6): €0199093. https://doi.org/10.1371/journal.pone.0199093

Manu, M., Bincild, R.I., Mountford, O.]., Matrusca, T., Blaj, V.A. & Onete, M. (2022) Soil mite (Acari:
Mesostigmata) communities and their relationships with environmental variables in experimental
grasslands from Bucegi Mountains in Romania. Insects, 13(3): 285.
https://doi.org/10.3390/insects 13030285

Masan, P. (2007) A review of the family Pachylaelapidae in Slovakia, with systematics and ecology of European species
(Acari, Mesostigmata: Eviphidoidea). Institute of Zoology, Slovak Academy of Sciences, Bratislava, 249

DIVERSITY OF EDAPHIC MITES IN KERALA, INDIA



2026 PERSIAN JOURNAL OF ACAROLOGY [ 11

pp-

Masan, P. (2017) A revision of the family Ameroseiidae (Acari, Mesostigmata), with some data on Slovak
fauna. ZooKeys, 704: 1-228. https://doi.org/10.3897 /zookeys.704.13304

Masan, P. & Fenda, P. (2004) A review of the family Pachylaelapidae in Slovakia, with systematics and ecology of
European species (Acari, Mesostigmata: Eviphidoidea). Institute of Zoology, Slovak Academy of Sciences,
Bratislava, 344 pp.

Masan, P. & Halliday, B. (2014) Review of the mite family Pachylaelapidae (Acari: Mesostigmata). Zootaxa,
3776(1): 1-66. https://doi.org/10.11646/zootaxa.3776.1.1

McFadyen, A. (1962) Control of humidity in three funnel-type extractors for soil arthropods. Iz: Murphy,
P.\W. (Ed.), Progress in Soil Zoolgy. Butterworths, London, UK, pp. 158-168

McMurtry, J.A., Sourassou, N.F., Demite, P.R. (2015) The Phytoseiidae (Acari: Mesostigmata) as
biological control agents. [rn: Carrillo, D., de Moraes, G.J. & Pefa, J. (Eds.), Prospects for biological
control of plant feeding mites and other harmful organisms. Progress in biological control. Vol. 19. Springer,
Cham, pp. 133-149. https://doi.org/10.1007/978-3-319-15042-0_5

Ritchey, E.L., McGrath, ].M. & Gehring, D. (2015) Determining soil texture by feel. Agriculture and Natural
Resonrces Publications, 139. https:/ /uknowledge.uky.edu/ant_reports/139

St. John, M.G., Wall, D.H. & Hunt, H.W. (2006) Are soil mite assemblages structured by the identity of
native and invasive alien grasses? Ecology, 87(5): 1314—1324.
https://doi.org/10.1890/0012-9658(2006)87[1314:ASMASB]2.0.CO;2

Walter, D.E. & Proctor, H.C. (2013) Mites 1n soil and litter systems. In: Walter, D.E. & Proctor, H.C.
(Eds.), Mites: ecology, evolution and behavionr: life at a microscale. Springer, Dordrecht, The Netherlands,
pp- 161—228.
https://doi.org/10.1007 /978-94-007-7164-2_6

DIVERSITY OF EDAPHIC MITES IN KERALA, INDIA


https://doi.org/10.3897/zookeys.704.13304
https://doi.org/10.11646/zootaxa.3776.1.1
https://uknowledge.uky.edu/anr_reports/139
https://doi.org/10.1890/0012-9658(2006)87%5b1314:ASMASB%5d2.0.CO;2
https://doi.org/10.1007/978-94-007-7164-2_6

12 THEKKUMPURATH ET AL. 2026

o9 Ol okl Muthanga 8394w 4 (Acari: Mesostigmata) 3518 sl » £4i5
D &”}5 ‘DUQg

"3 by )8 Laglys | olge s B buo | 11900955 Uil

stpshabana2000@gmail.com .'[‘M.oliéb Lo :Yﬁ.ﬁ/ :CJ}K”J[( ol il 4 M/j :()L}u.)}b) Sl sl :u_.wﬁ_.w)fb 9 JL.«(: M (—ig 5 09 )f

sobbaraghav7 2@ gmail.com praveenaprasanth1993@gmail.com

J £ 5 . “}; &
&4
e -’g,Sé praveenaprasanth1993@gmail.com

Sy iy Sl sl | Kbge e3gime > 56 gliiwgbe oliple £95 ooy sslhio 4 ol anllae <l
uL,.ni.;uL.a SdiS 1 465 VY 03 uls .al pbs] YoVY uyle B Y-YY w;] Sloj 0y90 b clin YIS Ve ¥ 00 YA
t o o) ,3) Stratiolaelaps Betlese, 1916 L 4 3laio 4365 leld b bt |y oolgls & 4y 3lete gy
G S0l ysmenn 9 g ysild £45 sla 23l jl eolitul b aS” go5 el Laclapidae sdlgls 51 (VA/Y AARTAIERSERy
iar o Jl oS «SB sles PH sl S (gladominly 15U 4 adllas ol pizmen ol +/AY gunerw Wed 5 v¥
O (e (Nwsods A5 (oo o)L dalllas 390 ddlate 3 it sboaS Sl p S L g 39290 S P25 gaad
JS o5eys 9 (£ = +0.358) Sk N )8 o8 Jb 3 o = —0.604) 15 sswliie 45 Jlsl b 5 SK pH apngs ]

ol &S Sleld b ol xe dlayly g ST (glod oy Sl 4 lglyd b ke (S (r = +0.55)
(0% = sl ojlis S5 Galisee glgil o Slsld )3 1y ()15 dixe yln £95 PeSwlslS oyg0jl (£ = 0.069) sl
gt I b olyan S il g Uy lgls e ol sine bl ol adllas (p < 0.001 f = 4 329.25
P ot G (S Jelse 1m0 ot & S o dt ) SBPH e 56 5 35 IS 5 I oS
S5 Gleosbe sbaS golsr @i

SB ptowgST SB LLas 5 S salye Laelapidae ¢ g (6,500E :‘_g..\.nls olfj‘s

‘Thekkumpurath, S., Thalakkattil Raghavan, S. & Karimbakkandi, P. (2026) Diversity of edaphic
mites (Acari: Mesostigmata) in Muthanga range of Wayanad Wildlife Sanctuary, Kerala,
India. Persian Jonrnal of Acarology, 15(3): 150305.
https://dot.org/10.22073/pja. 150305

DIVERSITY OF EDAPHIC MITES IN KERALA, INDIA





