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INTRODUCTION

The soil is one of the most valuable resources for the 
existence of mankind.It is a complex and fragile 
amalgamation of minerals and organic matter. Almost 
50 percent of the volume of any soil contains of pore 
spaces containing air and water, while the other 50 
percentis primarily the mineral, comprised of 
weathered parent bedrock and deposited minerals. It 
is complex living body that breaths, assimilates 
organic and inorganic elements, breakdowns and 
mineralizes organic matters of biological origin, and 
stores reserves as organic matter. These functions are 
gifted by organisms dwelling through their 
metabolism. These actions of soil organisms 
transform and regenerate the soil components. The 
rate of decomposition of soil is governed mainly by 
the microbial biomass. The contamination of soil by 

inorganic elements and/or organic compounds that 
can significantly change manner the activity of the 
microbial pool and other indispensable organisms 
ensuring that soil remains a living ecosystem. The 
biologically diverse habitat and wide varieties of 
living components in the form of flora and fauna on 
earth is supported by soil. The most diverse phylum of 
living organismsthere can be representatives of 
about 20 different lineages of Arthropoda among the 
faunal components. Arthropods in soil encompass a 
broad range of guilds, including specialised and 
polyphagous predators, parasites, phytophages, 
fungivores, microbivores, saprophages, detritivores, 
and omnivores. Arthropods in soil act as “driving 
variables” indirectly affecting pathways of energy 
transfer in soil at levels that are orders of magnitude 
greater than direct faunal contributions to nutrient 
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ABSTRACT
The living ecosystem soils full with microscopic and bigger organisms that perform many dynamic functions 
including converting dead and decaying organic matter as well as minerals to plant nutrients. Different soil 
organisms feed on different organic substrates. Their biological activity depends on the organic matter 
supply. Nutrient exchanges amongst organic matter, waterand air are essential to soil fertility and need to be 
continued for sustainable production. The soil is exploited for crop production without keeping the organic 
matter and nutrient contents, the nutrient cycles are broken, soil fertility declines and the balance in the 
agro-ecosystem is destroyed. Soil organic matter - the product of on-site biological decomposition - affects 
the chemical and physical properties of the soil and its overall health. Soil ecosystem supports a complex of 
animal communities of which soil arthropods were of prime importance since they constitute the major 
component of soil mesofauna in all types of soils. The soil arthropods includes a variety of mites, 
collembolans, pseudoscorpions, centipedes, millipedes, symphylans, diplurans, proturans, hymenopterans, 
coleopterans etc. they play an important role in releasing nutrients and improve productivity within the 
forest ecosystem (less disturbed ecosystem) by decomposition process. Mostly they are present with 
numerically abundant in the undisturbed, natural forest. Among the soil arthropod Acarina and Collembola 
are the most diverse as well as abundant group. The present article reviews the research work done in this 
field with reference to India.
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and energy fluxes (,1988 ) In addition to the 
arthropod fauna, other soil organisms ranged from 
the myriad of invisible microbes, bacteria and fungi to 
the more familiar macro fauna such as earthworms, 
beetles, centipedes, termites etc. Plants roots can 
also be considered as soil organisms in view of their 
symbiotic relationship and interactionswith other soil 
components. These diverged organisms interact with 
one and other with the various plants and animals in 
the ecosystem forming a complex web of biological 
activities. Environmental factors, such as 
temperature, moisture and acidity as well as 
anthropogenic actions, in particular management 
practices, affect soil biological community and their 
functions to their different extents (Frampton et 
al.,2002, Siira-Pietikäinen et al. 2001).The interacting 
functions of soil organisms and the effects of human 
activities in managing land for agriculture and 
forestry affect soil health and quality to sustain plant 
and animal production, maintain or enhance water 
and air quality and support human health and 
habitation. The concept of soil health includes the 
ecological attributes of the soil, which have 
implications beyond its quality or capacity to produce 
a particular crop. The soil quality and health are 
chiefly associated with the soil biota: its diversity, its 
food web structure, its activity and the range of 
functions it performs. Therefore, soil biodiversity and 
abundance may not be a soil property critical for the 
production, but it is a property that may be vital for 
the continued capacity of the soil to support the 
production. In tropical countries like India where 
population growth is high and soil tends to be highly 
weathered besides having low fertility, the role of soil 
fauna becomes very important. This biodiversity in 
soil organisms, especially the beneficial ones, play an 
important role in maintaining and improving soil 
fertility  (Warren and Zou,2002) 

The activities of macro fauna such as earthworms and 
termites affect soil structure through mixing soil 
horizons and organic matter and increases porosity. 
This directly related to soil erosion and availability of 
the soil nutrients to plants. The soil meso- and micro- 
fauna may contribute to decomposition of complex 

organic matter by breaking the larger plant 
components into small pieces, thereby increasing 
their surface area, or even by decomposing the plant 
biomass directly. Some soil borne pathogens and 
nematodes may be detrimental to plant growth, for 
example, the build up of nematodes or disease under 
certain cropping practices. The activities of certain 
organisms determine the carbon cycle- the rate of 
carbon sequestration and gaseous emissions and soil 
organic matter transformation. Plant roots, through 
their interactions with other soil components and 
symbiotic relationships, especially Rhizobium 
bacteria and Mycorrhiza, play key role in the uptake 
of nutrients and water, and contribute to the 
maintenance of soil porosity and organic matter 
content, through their growth and biomass. Soil 
organisms can also be used to reduce or eliminate 
environmental hazards resulting from accumulations 
of toxic chemicals or other hazardous wastes. The 
plant litter decomposition is a key process in global 
carbon and nutrient cycling (Bradford et al., 2002, 
Shaw and Harte,2001The litter decay is governed by a 
number of biotic and abiotic factors and their 
interactions. The activity of the decomposition 
processes depends on the soil contents of organic 
matter, conditions of soil drainage, temperature of 
the upper soil horizon ).( Striganova et al. 2000 )and 
soil organisms (Swift , Heal and Anderson,1979.(Soil 
fauna have a great influence in functioning of the 
decomposer flora as a result of their feeding activities 
(Santos and Whitfortd,1981) They are the primary 
agents for the release of nutrients immobilized by the 
soil microflora (Cortet et al.,2003) Litter arthropods 
are mostly members of the detritus based “brown” 
food web (BFW). BFWs are responsible for the 
recycling of nutrients and releasing the energy locked 
in all plant tissues (Coleman,et al., 2004, 
Bardgett,2005, Bardgett , Usher and Hopkins 
,2005).They also constitute half or more of arthropod 
diversity in a tropical  forest (Stork and 
Grimbacher,2006. Litter arthropods are assumed to 
be generalists because leaf litter and litter arthropods 
do not coevolve (Scheu and Setälä,2002, 
Wardle,2005, Ayres, Dromph  and Bardgett,2006). 
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Unlike aboveground herbivore assemblages (Coley  
and Barone,1996) litter arthropods do not interact 
directly with living plants, but harvest nutrients from 
dead plant material and the microbes decomposing 
the litter (Seastedt,1984, Moore , Walter . and Hunt, 
1988).

Role of soil fauna in soil fertility 

Soil represents one of the most important reservoirs 
of biodiversity. It reflects ecosystem metabolism 
since all the bio-geo-chemical processes of the 
different ecosystem components are combined 
within it; therefore soil quality fluctuations are 
considered to be a suitable criterion for evaluating 
the long-term sustainability of ecosystems(Hazra 
A.K.,1991).Within the complex structure of soil, 
biotic and abiotic components interact closely in 
controlling the organic degradation of matter and 
the nutrient recycling processes. Soil fauna is an 
important reservoir of biodiversity and plays an 
essential role in several soil ecosystem functions; 
furthermore, it is often used to provide soil quality 
indicators. Although biodiversity was one of the focal 
points of the Rio conference, in the 1990s virtually no 
attention was paid to activities for the conservation 
of soil communities. However, with the new 
millennium, the conservation of soil biodiversity has 
become an important aim in international 
environmental policies(Menta C.,2012). 

Studies on the role of soil fauna in ecosystem 
functioning require accurate characterization of the 
soil community food web, identifying the potentially 
important species and groups as well as the 
interactions among them (De Ruiter, Neutel and 
Moore ,1997).Proper understanding on the 
contribution of different faunal groups to the 
ecosystem process are required for developing 
environmentally sound management practices and 
strategies to safeguard the biodiversity and soil 
fertility. It has been proposed that a varied and 
abundant fauna maintains and even enhances soil 
fertility and thus high productivity (Edwards , Reichle  
and Crossley,1970). Most of the information in this 

context from India and elsewhere is from natural 
systems where nutrient cycle is tight and there is no 
m a j o r  b i o m a s s  re m o va l  f ro m  t h i s  s i te  
(Seastedt,1984, Harding and Stuttard,1974, 
Palacios-Vargas,2002, Bisht,2002, Dazzi et al.,2002, 
Massa et al.,2002, Eaton,2004, Sanyal,2004)..The 
greatest effect of such microarthropods fauna is 
reported in forest ecosystem with well developed 
litter layers (Warren and Zou, 2002, Kumssa, Aarde  
and Wassenaar,2004) and grassland ecosystems 
(Reynolds et al. 2003, Curry J.P.,1994,) . A few studies 
have also been conducted to determine the role of 
soil micro and meso fauna in agro forestry/ silvi-
pasture systems and in crop/fodder production 
systems (Hubert and Tuckova, 2003, Costa, de-Costa 
and Gunasena, 2009, Roy, Srivastava and Roy,1998, 
Roy, Srivastava and Roy,2005, Krebs,1972). 

Ecological Study of Soil Fauna

A natural habitat such as soil in undisturbed forest 
ecosystem provides a diverse group of arthropod 
fauna. In undisturbed soil, interactions among 
animals and between animals and microarthropods 
form an integrated system for the decomposition of 
organic matter and recycling of mineral 
nutrients(Seastedt,1984,Wallwork,1970).The 
animals in the soil participate in numerous processes 
of soil formation and affect the usefulness of soils. 
The classical role of the soil fauna is in the breakdown 
of dead plants and animals, which are returned to 
the soil. Accompanying this decaying process is the 
release of nutrients from the organic body of plants 
and animals into the soil. Effects of animals in and on 
soil result in changes in soil fabrics, i.e., size, shape, 
arrangement of soil components and changes in soil 
composition. There are at least twelve kinds of 
activities by which soil animals affect the soil 
(Ferguson and Joly,2002).These activities include 
mounding, mixing, forming voids, back-filling voids, 
forming and destroying peds, regulating soil erosion, 
regulating movement of water and air in soil, 
regulating plant litter, regulating animal litter, 
regulating nutrient cycling, regulating biota, and 
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producing special constituents through the 
processes of regurgitation, mixing of saliva or excreta 
with soil materials. Soil arthropod biodiversity is an 
indicator of soil quality. The biomass of fauna is a 
relatively small proportion of the total soil mass, 
particularly in a mineral soil, yet the activity of these 
animals is important in moving material upward 
against the forces of gravity and of the flow of fluids, 
in altering soil fabric and micro-topography, in 
changing distribution patterns of soil materials and 
plant nutrients and in relating processes and 
assemblages of materials and organisms.

Effect of Climatic Factors on Soil Ecology 

Soil systems are heterogenous and adjacent 
microhabitats may possess various physical, 
chemical and biological properties(Wood,1967). 
These various biotic and a biotic factors of soil have 
influence on the distribution of soil animal. The 
biotic components of soil such as source of food and 
vegetation cover are the important factors which 
impacts on the population of soil fauna. The soil 
fauna depend on microorganisms like bacteria, 
fungi, algae, etc. for their food material. The physical 
and chemical abiotic factors are important in 
determining the population distribution pattern and 
species composition of soil microarthropods in the 
soil ecosystems. The physical factors affecting the 
soil which form part of the environment of soil 
arthropod include soil structure, soil moisture, 
porosity, soil temperature and humidity of soil etc. 
Among the physical abiotic factors soil moisture 
takes vital roles in the distribution, abundance and 
various activities of many soil organisms of their 
environment. The soil moisture content is of vital 
importance to the soil fauna(Kevan, 1982).Vertical 
distribution of soil fauna is mainly influenced by soil 
moisture (Alicata et al.,1973, Hassall, et al. 1986). 
Wall work (Alicata et al., 1973) also considered, 
within a climatic region, the main factors 
determining the abundance of soil microarthropods 
include: (1) type and quantity of decomposing 
organic residues and their effects on the micro floral 
population, (2) structural stability of the soil and 

resulting porosity, and (3) soil water regime. 

Soil varies from place to place depending upon the 
percentage contribution of the sand, silt and clay. 
Sandy soils are light and warm and pore spaces are 
large. These soils are well drained, aerated and loose 
in texture. The clay soils are heavy, wet and badly 
drained. Soil structure determines soil porosity. The 
soil porosity decrease progressively with depth and 
it is parallel by a succession of species in which larger 
size of soil animals are confined to the surface layer 
of the profile, while smaller groups present at the 
lower levels. The various abiotic chemical 
substances play important roles in the life cycle of 
soil arthropods. These abiotic factors include organic 
carbon, pH, nitrogen and phosphorus and their 
relationship with the soil fauna have been studied by 
several workers(Mukharji. and Singh,1970,  
Banerjee,1974 & 1976 Sharon, Degani and Warburg , 
2001).  However, among these chemical factors, soil 
organic carbon is the major constituent of organic 
matter and it takes better role in determining the 
character of the soil. High status of organic matter is 
maintained in the soils by the fall of huge amount of 
litter on the soil surface and its rapid decomposition 
due to favourable conditions like moisture and 
temperature(Singh , Borah  and Boruah,1995) . Thus, 
decomposition represents an ecological service for 
the whole ecosystem, as 60-90% of terrestrial 
primary production is decomposed in the soil (Giller, 
1996). Moreover, the organic carbon content of the 
soil is an important factor in determining the 
composition of soil fauna (Giller, 1996). Soil rich in 
organic matter are generally rich in nutrients. 
Organic matter decomposition in soil is performed 
by a dynamic system of microflora and invertebrate 
fauna and their synergistic interactions play a very 
important role in enhancing the nutrient release. 
Soil pH seemed to have little influence on the 
distribution of soil arthropods though most of the 
Collembola and mites prefer slightly acidic soil.

Conclusion 

Soil is a living, dynamic ecosystem. Healthy soil is 
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packed with microscopic and larger organisms that 
perform many vital functions including converting 
dead and decaying matter as well as minerals to 
plant nutrients. Different soil organisms feed on 
different organic substrates. Their biological activity 
depends on the organic matter supply. Nutrient 
exchanges between organic matter, water and soil 
are essential to soil fertility and need to be 
maintained for sustainable production purposes. 
Where the soil is exploited for crop production 
without restoring the organic matter and nutrient 
contents and maintaining a good structure, the 
nutrient cycles are broken, soil fertility declines and 
the balance in the agro-ecosystem is destroyed. Soil 
organic matter - the product of on-site biological 
decomposition - affects the chemical and physical 
properties of the soil and its overall health. Its 
composition and breakdown rate affect: the soil 
structure and porosity; the water infiltration rate 
and moisture holding capacity of soils; the diversity 
and biological activity of soil organisms; and plant 
nutrient availability. 

Soil ecosystem supports a complex of animal 
communities of which soil arthropods were of prime 
importance since they constitute the major 
component of soil mesofauna in all types of soils. 
The soil arthropods includes a variety of mites, 
collembolans, pseudoscorpions, centipedes, 
millipedes, symphylans, diplurans, proturans, 
hymenopterans, coleopterans etc. they play an 
important role in releasing nutrients and improve 
productivity within the forest ecosystem (less 
disturbed ecosystem) by decomposition process. 
Mostly they are presenting with numerically 
abundant in the undisturbed, natural forest. Among 
the soil arthropod Acarina and Collembola are the 
most diverse as well as abundant group. Ecological 
investigation of soil arthropods helps in 
understanding, describing and studying the 
distributional pattern of these animals and also 
major role in soil formation, nutrient cycling etc. For 
understanding the importance of soil animals, 
information on the distribution, abundance as well 

as interaction with various abiotic factors is also 
necessary.

References

Alicata P.,Arcidiacono R., Caruso D. and Marcellino 
I . ,1973.  Distr ibution et  f luctuations 
s a i s o n n i e r e s  d e s  p o p u l a t i o n s  d e  
quelquesespeces d? oribates (Acariens) du sol 
d?unbois de chenes verts de I? Etna, Rev. Ecol. 
Biol. Sol. 10, 535-557. 

Anderson J.M.,1988. Invertebrate-mediated 
transport processes in soil, Agric. Ecosyst. 
Environ. 24, 5-19. 

Ayres E., Dromph K.M. and Bardgett R.D., 2006.Do 
plant species encourage soil biota that 
specialise in the rapid decomposition of their 
litter? Soil Biol. &Biochem. 38,183–186 . 

Banerjee S.,1974. Qualitative composition and 
seasonal fluctuation of Oribatei (Acarina) in 
Burdwan soil, West Bengal (India), Acta 
Arachnol. 25(2), 68-72.  

Banerjee S.,1974. Oribatid mites and organic carbon 
content of soil, Acta Arachnol. 26(1), 47-50. 

Banerjee S.,1976. Microarthropod and nitrate 
content of soil, Bull. Indian Soc. Soil Sci. 11, 
104-107. 

Bardgett R.D. 2005. The Biology of Soil: a Community 
and Ecosystem Approach. Oxford University 
Press, Oxford, pp. 254. 

Bardgett R.D., Usher M.B. and Hopkins D.W.,2005. 
Biological diversity and function in soils. 
Ecological reviews. Cambridge University 
Press, Cambridge, pp. 100–118. 

Bisht B.S.,2002. Quality of edaphic factors as an 
index to collembolan diversity in foothills of 
Himalaya, Ann. Pl. Prot. Sci. 10 (2), 252-255.

 Bradford M.A., Tordoff G.G., Eggers T., Jones T.H. and 
Newington, J.E., 2002. Microbiota, fauna, and 
mesh size interactions in litter decomposition, 
Oikos 99 (2), 317-323 . 

Curry J.P.,1994. Grassland Invertebrate: Ecology, 

Kumari Beauty, Shambhu Nath Mishra, Vijender P. Panwar, Sanjeev Kumar, Satish Kumar and Rakesh Kumar



468

Influence on Soil Fertility and Effects on Plant 
Growth, Chapman and Hall, London, pp. 437.

Coleman D.C., Crossley D.A. Jr. and Hendrix P.F.,2004.  
Fundamentals of Soil Ecology, 2nd edn. 
Elsevier, Oxford, pp. 386.

Coley P.D. and Barone J.A.,1996. Herbivory and plant 
defenses in tropical forests, Annu. Rev. Ecol. & 
Syst. 27, 305–335 . 

Cortet J., Joffre R., Elmholt S. and Krogh P.H.,2003. 
Increasing species and trophic diversity of 
mesofauna affects fungal biomass, mesofauna 
community structure and organic matter 
decomposition processes, Biol. and Fert. Soils 
37(5), 302-312 . 

Costa W.A.J.M.de, de-Costa W.A.J.M and Gunasena 
H.P.M.,2000. Decomposition and nutrient 
release from green manures of different tree 
species in three agroecological zones of Sri 
Lanka. In: Proc. Eleventh National Workshop 
on Multipurpose Trees, Kandy, Sri Lanka, pp. 1-
34. 

Dazzi C., Massa B., Veca D.M., Vacante G., Veca D. 
and Rubio J.L.,2002. Pedo-mesofauna activity 
as soil quality indicator in a forest Mollisol. 
Man and soil at the Third Millennium. In: 
Proceedings International Congress of the 
European Society for soil conservation (Eds. 
Morgan, R.P.C., Asins, S. and Andreu, V.), 
Valencia, Spain, 1, 871-885. 

De Ruiter P.C., Neutel A.M. and Moore J.C.,1997. Soil 
web interactions and modeling. In: Fauna in 
Soil ecosystems (Ed. G. Benckiser) Marcel 
Dekker Inc., New York, pp. 363-386 .

Eaton R.J., Barbercheck M., Buford M. and Smith 
W.,2004. Effects of organic matter removal, 
soil compaction, and vegetation control on 
collembolan populations. Pedobiologia 48 (2), 
121-128. 

Edwards C.A., Reichle D.E. and Crossley D.A.Jr.,1970.  
The role of invertebrates in turnover of organic 
matter and nutrients. In: Ecological Studies I: 
Analysis of Temperate Forest Ecosystems (Ed. 

Reichle, D.E) Spring Verlag, New York, 147-172 
. 

Ferguson S.H. and Joly D.O.,2002. Dynamics of 
springtail and mitepopulations: the role of 
density dependence, predation, and weather, 
Ecol. Ent. 27 (5), 565-573 .  

Frampton, G.K., Brink, P.J. vanden, den Brink P.J.van, 
van den, Brink, P.J. and Rusek, J.,2002. 
Influence of cropping on the species 
composition of epigeic Collembola in arable 
fields. In: Apterygota at the beginning of the 
third Millenium. X International Colloquium 
on Apterygota, Ceske Budejovice, 21-24 
August 2000, Pedobiologia 46 (3-4), 328-337 . 

Giller P.S.,1996.The diversity of soil communities, 
the “poor man's tropical rainforest”, Biodiv. 
&Conserv. 5, 135-168 .

H a r d i n g  D . J . L .  a n d  S t u t t a r d  R . A . ,  
Microarthropods,1974. In: Biology of Plant 
Litter Decomposition (Eds. Dickinson, D.H. and 
Pugh, G.J.F.), Academic Press, London, pp. 
489-532. 

Hassall M., Parkinson D. and Visser S.,1986. Effects 
of the collembolan Onychiurus subtenuis on 
decomposition of Populus tremuloides leaf 
litter, Pedobiologia 29, 219-225. 

Hazra A.K.,1991. Effect of deforestation on the soil 
macro and microarthropod fauna of West 
Bengal, India. In : Advances in Management 
and Conservation of Soil Fauna (Eds. Veeresh, 
G.K., Rajagopal, D. &Viraktamath, C.A.), 
Oxford & IBH Publishing Co. Pvt. Ltd., New 
Delhi, pp. 399-411. 

Hubert J. and Tuckova S.,2003. The oribatid 
communities (Acari: Oribatida) on different 
stands of two meadows, Oecologia 22 (4), 443-
456 . 

Ke X., Winter K. and Filser J.,2005. Effects of soil 
mesofauna and farming management on 
decomposition of clover litter: a microcosm 
experiment, Soil Biol. &Biochem. 37 (4), 731-
738. 

The Effect of Soil Organisms and Macro-Invertebrates In Physical and Chemical Conditions of Soil



469

Kumari Beauty, Shambhu Nath Mishra, Vijender P. Panwar, Sanjeev Kumar, Satish Kumar and Rakesh Kumar

Kumssa D.B., Aarde R.J. van and Wassenaar T.D., 
2004. The regeneration of soil micro-
arthropod assemblages in a rehabilitating 
coastal dune forest at Richards Bay, South 
Africa, African J. Ecol. 42 (4), 346-354. 

Krebs C.J., 1972. Ecology: The Experimental Analysis 
of Distribution and Abundance. Harper and 
Row, New York, U.S.A., pp. 694.  

Kevan D.K.McE., 1982. Soil Animals, Philosophical 
Library, New York, pp. 23.  

Menta C., 2012. Soil fauna diversity - function, soil 
degradation,  biological  indices,  soi l  
restoration. In : Environmental Sciences - 
Biodiversity Conservation and Utilization in a 
Diverse World (Ed. Lameed), G.A. DOI: 
10.5772/51091. 

Moore J.C., Walter D.E. and Hunt H.W., 
1988.Arthropod regulating of micro- and 
meso- biota in below-ground detrital food 
webs, Annu. Rev. Ent. 33, 419-439 . 

Mukharji S.P. and Singh J.,1970. Seasonal variation in 
the densities of a soil arthropod population in 
a rose garden at Varanasi (India), Pedobiologia 
105, 442-446.  

Palacios-Vargas J.G., Castano-Meneses G. and Rusek 
J., 2002. Collembola associated with Tillandsia 
violacea (Bromeliaceae) in Mexican Quercus-
Abies forests, Pedobiologia 46 (3-4), 395-403. 

Reynolds B.C., Crossley D.A. Jr. and Hunter 
M.D.,2003. Response of soil invertebrates to 
forest canopy inputs along a productivity 
gradient, Pedobiologia 47 (2), 127-139 . 

Roy S., Srivastava A.K. and Roy M.M.,1998. Soil 
arthropods inhabiting grassland and 
silvopastoral systems in Central India, Flora & 
Fauna 4 (1), 35-39. Roy S., Shrivastava A.K. and 
Roy M.M.,2003. Abundance of collembolans 
and acarines in Hardwikiabinata based 
silvipasture in Bundelkhand region, Indian 
Forester 129 (4), 531-537.  

Roy S., Shrivastava A.K. and Roy M.M.,2005, 
Abundance of collembolans and acarines in 

Albizia amara  based si lvipasture in 
Bundelkhand, Indian J. Forest. 28 (2), 150-155 .

Santos P.F. and Whitfortd W.G., 1981.The effect of 
microarthropods on litter decomposition in 
Chihuahuan desert ecosystem. Ecology 62, 
654-663 . Sanyal A.K., 2004. Notes on the 
ecology of soil mites (Acari) in two contrasting 
sites of Schirmacher Oasis, east Antarctica, 
Acarina 12(2), 151-157. 

Scheu S. and Setälä, H.,2002. Multitrophic 
interactions in decomposer communities. In: 
Multitrophic Level Interactions (Eds. 
Tscharntke, T. and Hawkins, B.A.). Cambridge 
University Press, Cambridge, pp. 223–264 . 

Seastedt T.R., 1984. The role of microarthropods in 
decomposit ion and miner- al ization 
processes, Annu. Rev. Ent. 29, 25–46. 

Sharon R.,  Degani G. and Warburg M.,  
2001.Comparing the soil macro-fauna in two 
oak-wood forest: does community structure 
differ under similar ambient conditions? 
Pedobiologia 45(4), 355-366. 

Singh J., Borah I.P. and Boruah A.,1995. Soil 
characteristics under three different plant 
communities of North-East India, Indian 
Forester 121(12), 1130-1133.

Shaw M.R. and Harte J., 2001. Control of litter 
decomposition in a subalpine meadow 
sagebrush ecotone under climate change, 
Ecol. Appl. 11, 1206–1223 . 

Siira-Pietikäinen A., Pietikäinen J., Fritze H. and 
Haimi J., 2001. Short-term responses of soil 
decomposer  communit ies  to  forest  
management, clear felling versus alternative 
forest harvesting methods, Can. J. For. Res. 31, 
88-99 . 

Stork N.E. and Grimbacher P.S., 2006. Beetle 
assemblages from an Australian tropical 
rainforest show that the canopy and the 
ground strata contribute equally to 
biodiversity, Proc. R. Soc. London (B) 273, 
1969–1975 . 



470

Striganova B.R., Bienkowski P. and Ben K.P., 2000. 
Rates of decomposition processes in 
mountain soil of the Sudeten as a function of 
edaphic-climatic and biotic factors, Izv. Ackad. 
Nauk Ser. Biol. 6, 734-743 . 

Swift M.J., Heal O.W. and Anderson J.M.,1979. 
Decomposition in terrestrial ecosystem. 
Blackwell Scientific Publ. Oxford, pp. 372 . 

Wallwork J.A.,1970. Ecology of Soil Animals. 
McGraw-Hill, Publishing Company Limited, 
Maidenhead-Berkshire, England, pp. 283.  

Wardle D.A.,2005. How plant communities 

influence decomposer communities. In: 
Biological Diversity and Function in Soils (Eds. 
Bardgett R.D., Usher M.B. and Hopkins D.W.), 
pp. 119-138. 

Warren M.W. and Zou X.M.,2002. Soil macrofauna 
and litter nutrients in three tropical tress 
plantations on a disturbed site in Puerto Rico, 
Forest Ecol. and Manag. 170(1-3), 161-171. 

Wood T.G., Acari ,1967.  Collembola of moorland 
soil form Yorkshire England I. Description of 
the mites and their population, Oikos 18, 102-
117. 

The Effect of Soil Organisms and Macro-Invertebrates In Physical and Chemical Conditions of Soil


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

