Microhabitat Formation: Effects of Organic Matter Diversity
and Quality on Soil Biota

Ardhini R Maharninga, Agus Irianto, Wiwit Muldianingsih
Faculty of Biology, Universitas Jenderal Soedirman, Purwokerto, Indonesia

Abstract

Recovery of soil biota within the degraded soil plays important roles in soil health. However, in
order to inhabit this particular soil, the biotas require organic matter as their microhabitat, which
mostly lack in damaged soil. The objective of this research was to evaluate the effects of organic
matter diversity and quality on soil biota as they form the essential food web providing nutrients
for plants to use. The experiments were done by combining seven, four, or three species of organic
matter with various litter quality (determined by its C:N ratio), i.e., <10, 20-40, >60. Inoculant was
added in each treatment (eight combinations). Incubation was run for seven weeks, where
samples were taken after one, two, four, and seven weeks. Soil biota enumerates consisted of
bacteria, nematodes, collembolans, and mites. The results indicated that abundance and diversity
of the soil biota were no difference in seven, four, and three combinations of species. However,
they demonstrated clear pattern based on organic matter quality. It was suggested that quality of
organic matter determined the soil biota abundance and diversity more strongly than organic
matter diversity.

Keywords: collembolans, mites, nematodes, organic matter, soil health

Introduction

Soil biota play a vital role in soil health and ecosystem functioning (Porazinska et al. 2003). They
contribute to nutrient cycling, organic matter decomposition, and the formation of soil structure.
However, in degraded soils, the recovery of soil biota is often hindered by the lack of organic
matter, which serves as their microhabitat (Sérgio et al. 2012). Therefore, understanding the
effects of organic matter diversity and quality on soil biota is essential for successful soil
restoration efforts. The objective of this research was to evaluate the effects of organic matter
diversity and quality on soil biota as they form the essential food web providing nutrients for

plants to use



Methods

In this study, seven, four, or three species of organic matter were combined with varying litter
quality, determined by the carbon-to-nitrogen (C:N) ratio (<10, 20-40, >60) . Eight combinations
of organic matter species were used, and an inoculant was added to each treatment. The
incubation period lasted for seven weeks, with samples collected at one, two, four, and seven-
week intervals. The soil biota enumerated in this study included bacteria, nematodes,

collembolans, and mites. The enumerations of soil biota followed Carter and Gregorich (2008)

Results and Discussion

The results indicated that abundance and diversity of the soil biota were no difference in seven,
four, and three combinations of species. However, they demonstrated clear pattern based on
organic matter quality. The findings indicate that SOM diversity and quality have significant
effects on microhabitat formation and subsequent soil biota dynamics. This results was coincide
with Kuzyakov (2010) report. Higher levels of SOM diversity contribute to increased microhabitat
heterogeneity, providing varied niches for different soil organisms. This heterogeneity leads to
higher species diversity and functional complementarity, enhancing ecosystem stability and

resilience (Caruso, Taormina, and Migliorini 2012).

SOM quality, determined by its chemical composition and decomposition rates, also influences
microhabitat formation. High-quality organic matter, rich in nutrients and easily decomposable,
supports a greater abundance and diversity of soil organisms. These microhabitats created by
quality SOM offer favorable conditions for nutrient cycling, organic matter decomposition, and

biological interactions.

Moreover, microhabitats influenced by SOM diversity and quality promote specific interactions
between soil organisms. Certain microhabitats favor the presence of beneficial microorganisms
that enhance plant growth, suppress pathogens, and improve nutrient availability. Other
microhabitats may support invertebrates involved in the breakdown of organic matter that

facilitate nutrient uptake by plants.

It was suggested that quality of organic matter determined the soil biota abundance and diversity

more strongly than organic matter diversity.



Conclusion

Microhabitat formation is strongly influenced by soil organic matter diversity and quality. The
diversity of SOM provides varied microhabitats, while the quality of SOM determines the

abundance, and nematode composition.

References

Carter, M R, and E G Gregorich. 2008. Soil Sampling and Methods of Analysis. 2nd ed. Boca Raton:
CRC Press.

Caruso, Tancredi, Mauro Taormina, and Massimo Migliorini. 2012. “Relative Role of
Deterministic and Stochastic Determinants of Soil Animal Community: A Spatially Explicit
Analysis of Oribatid Mites.” The Journal of Animal Ecology 81 (1): 214-21.
https:/ /doi.org/10.1111/j.1365-2656.2011.01886.x.

Kuzyakov, Yakov. 2010. “Priming Effects: Interactions between Living and Dead Organic
Matter.” Soil Biology and Biochemistry 42 9): 1363-71.
https:/ /doi.org/10.1016/].s0ilbio.2010.04.003.

Porazinska, Dorota L, Richard D Bardgett, Maria B Blaauw, H William Hunt, N Andrew, Timothy
R Seastedt, Diana H Wall, Ecological Monographs, and No Aug. 2003. “Relationships at the
Aboveground-Belowground Interface : Plants , Soil Biota , and Soil Processes” 73 (3): 377-
95.

Sérgio, Ademir, Ferreira Aratjo, Simone Cesarz, Luiz Fernando, Carvalho Leite, Cl6vis Daniel,
Siu Mui, and Nico Eisenhauer. 2012. “Soil Microbial Properties and Temporal Stability in
Degraded and Restored Lands of Northeast Brazil.” Soil Biology and Biochemistry 66: 175-81.
https:/ /doi.org/10.1016/].s0ilbio.2013.07.013.



