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ABSTRACT

Microenvironmental characteristics like canopy cover, litter depth, soil moisture, soil
organic matter, pH, nutrient content of soils are associated with the soil biodiversity.
The soil faunal community are strongly affected by urban green space, community
gardens and plotted lands. This study aimed to explore the association between the
microenvironmental characteristics of forest ecosystem and the abundance of
macroinvertebrate soil fauna (here after soil fauna) in Ranibari Community Forest, one
of the biggest forest patches in the urban environment of the Kathmandu Valley. The
effects of the microhabitat on the soil fauna were observed in 10 x 10 m? plots. Faunal
sampling was done from 85 quadrates of each 1x1 m? to observe the richness and
abundance of soil fauna. Highest number of soil fauna (n=200) were spotted under the
canopy cover of Stranvaesia nussia. The canopy is predominately occupied by the
bamboos and tree species of Stranvaesia nussia, Schima wallichilli, Persea duthiei. Soil
physio chemical analysis was conducted to know the effects of the soil characteristics
on soil fauna. The lowest canopy ranged between 65%— 85% and the most of the
canopies (n=43) were in the range of 76%-80%. A total of 1011 soil fauna were
observed out of which 56.4% (530) were recorded in the moist soil. The soil pH of the
study area ranged from 6.2 to 8.3. Out of 85 samples tested, 59 samples had soil pH
above 7. The most area in the forest was covered by the leaf litter under the canopies.
About 81% (n=69) of the total studied quadrates had the presence of leaf litter and 19%
(n=26) had no litter decomposed under their canopies. The pH, N, P, K of the soil also
affect the abundance of the soil fauna; acidic soil condition and high nitrogen content
in the soil can be toxic to the soil fauna. Clay soil had the most number of soil fauna
(n=543) than loamy and sandy soil. Soil fauna abundance was higher in lower

concentration of nitrogen and phosphorous and medium concentration of potassium.



1. INTRODUCTION

1.1 Background

Soil biodiversity includes the group of life that is almost hidden from surface view. The
diversity and abundance of soil fauna depends upon the quality of soil and vegetation
types. The microenvironmental characteristics including vegetation types with canopy
cover are associated with soil biodiversity. Soil fauna are in abundance under the dense
canopy areas (Sanaei et al. 2021). Diverse group of the organisms are present in the soil
among which some are not visible to naked eyes. Viruses, Bacteria, fungi, algae,
protozon and macro invertebrates such as terrestrial gastropods (Slugs and Snails),
Oligochaeta (earthworm), spider, scorpions, beetle, millipede, centipedes, ants and
termites grouped as microfauna, mesofauna and metafauna (Mueller et al. 2016).
Approximately one-fourth of the total biodiversity on earth is estimated to be soil fauna
including the microinvertebrates (Protozoa, Nematoda, Turbellaria, Rotifera,
Tardigrada), mesoinvertebrates (smaller than 2mm eg., Collembola, Diplura,
Symphylla and Palpigradi ) and macroinvertebrates (larger than 2 mm) (Lavelle et al.
2006). Forest ecosystem includes the living organisms in the forest in different habitats

which may be soil, grassland, watershed or others (Wei et al. 2017).

Soil fauna have a great role in the formation of the soil structure and there is a positive
correlation, direct and indirect relationship between soil fauna and vegetative structure
in the forest. High leaf litter decomposition also results in the increasing number of the
soil fauna on the ground cover and depth (Gillison et al. 2003). Forest extends vertically
upward developing canopies and downward to the lowest soil layers in which soil fauna
exists (Jouquet et al. 2006). Ecological approach of canopy cover is integral component
for the colonization of the soil macroinvertebrates (Reynolds et al. 2003). The soil
faunal community are strongly affected by urban green space type such as sports fields,
community gardens and other plotted lands, and the floral species richness is associated
with the soil faunal diversity (Baruch et al. 2021). The changes in the composition of
the soil fauna may result due to the less availability of the litter and nutrients and the
less leaf litter tends to lower the soil fauna population in the forest dynamics (Wright
et al. 2011). The richness of the soil fauna and the components of soil faunal

community, may be controlled by local factors like climate, soil type, canopy cover,



NPK nutrients available and pH of the soil (Mubarak & Olsen 1976). Vegetational
effect, which are associated with the dynamics of the forest ecosystems are supposed
to affect the abundance and diversity of the soil macroinvertebrates because they are
corelated to most of environmental and soil parameters and humus profile (Bernier
1998). Organic matter and other related soil features like soil pH, moisture and nutrient
availability are associated to each other to determine the relationship between soil fauna
and plant succession, because it contains the lining substrate for both vegetation and
soil fauna (Mordelet et al.1993). The soil faunal community are strongly affected by
urban green space type such as sports fields, community gardens and other plotted
lands, and the floral species richness is associated with the soil faunal diversity (Baruch
et al. 2021). The abundance and biodiversity of soil fauna species varies with the
vegetation dynamics (Miggie et al 1995). Moisture and sunlight are also the factors that
affect the number and behavior of the macroinvertebrates on the soil. Interaction
between solar radiation and forest result in the moist and dry condition of the soil and
moisture and dryness is also known to be the factor that impact the abundance and
distribution of the soil fauna (Salmon et al. 2008).

1.2 Objectives of the study

Major objective of the study was to identify the effect of microenvironmental
characteristics of forest ecosystem on assemblage of soil fauna in Ranibari Community

Forest, Kathmandu
Specific objectives were:

> To explore the abundance of soil fauna in Ranibari Community Forest
» To find the relationship between the abundance of soil fauna and microhabitat

characteristics in forest ecosystem of Ranibari Community Forest.

1.3 Rationale of the study

This study confirmed the distribution and species richness of macroinvertebrates in soil
and their relation with vegetation in the forest, whether the habitat studied was
biologically appropriate or require other improvements in terms of biodiversity
conservation. The study showed the vegetation status of the forest. The study provided

the status of macroinvertebrates in soil regarding different vegetation types associated



to forest and helped to analyze the relation between vegetation types and soil fauna with
better conservation policy. Ranibari Community Forest can be the appropriate area to
explore the status of soil fauna, and effect of forest canopies and vegetation types on
those species. Soil is the structure where the biology and geology met. Hence the
research work was started to know the status of vegetation types and soil fauna. Till
date, there is no any research is done to determine the effect of vegetation types on the
soil fauna in that forest. The biological activities of the soil fauna are highly affected
by the vegetation types and soil.



2. LITERATURE REVIEW

2.1 Abundance of the soil fauna

The characteristics of the tree and the vegetation on the litter faunal community and
decomposition process below their canopies (Negrete-Yankelevich et al. 2008). The
abundance of soil fauna is observed among different tree species. The production of a
specific quality of litter plays an important role for the development of the soil fauna
under the canopies. The relation of the vegetation types and the diversity of the soil
fauna has the great role in the formation of the soil structure (Gillison et al. 2003).
There is highly significance with the positive correlation between the species richness
of soil feeders with the vegetation types and forest canopy. The role of the soil fauna to
the ecosystem services at plot and landscape level (Jouquet et al. 2006). The study
showed soil fauna activities are the good indicator of soil quality. The effects of
vegetation types on the soil faunal activities on the abundance of soil organisms are
positively influenced by vegetation types (Kooch & Noghre 2020). Woody species in
rangeland increase the soil fertility. Seasonal variation also influences the soil fauna.
Brussaard (1998) studied the soil fauna with respect to the vegetations of forest. The
vegetation has the great role in bio assessment of the soil fauna in ecosystem processes.
The quantitative model of ecological interaction in soil is based on the faunal activity
of soil. The effect of tree diversity on soil fauna and tree species traits, rather than tree
species richness is the important factor for the soil faunal communities (Korboulewsky
et al. 2016). The effect of tree canopy on the spatial distribution of soil nutrient was
determined by Gallardo (2003) which observed the biomass of the soil faunal
community in the forest ecosystem resulting the concentration of the soil humus,
organic matters, minerals and NPK content higher under the trees canopies and

canopies also play the useful role to maintain the optimum temperature to the soil fauna

2.2 Effects of microhabitat on the abundance of soil fauna.

The abundance and diversity of soil fauna in semi evergreen forest under the influence
of dominant vegetation species which showed that the abundance of the soil fauna is
higher in the soil under forest canopies (Imbert et al. 2007). Soil invertebrates, as a

major part of biodiversity in forest soil (Menta 2012), play an essential role in soil



ecosystems, litter decomposition processes, above-ground food webs, and plant growth
in forest ecosystems (Wardle 2002; Mueller et al. 2016). The tree species influencing
soil fauna should be considered an important factor in biodiversity (Komonen et al.
2015). The abundance and diversity of invertebrates relative to multiple tree species
and composition groups (Schwarz et al. 2015). There is the significant different in the
structural composition of the soil fauna in the natural habitat and in the places where
the anthropogenic activities are performed (Koehler 1992). Soil fauna both mesofauna
and macrofauna are supported to be useful ecological parameters for the functioning of
the soil ecology. The soil faunal assemblage, distribution and density are highly
affected by the local environmental variables like soil moisture, air, water, chemical
and physical properties of the soil (Zagatto et al. 2019) . The roles of the soil fauna in
the nature are most important components to increase the biodiversity due to their
diverse species coverage along with the different functions in the environment roles
such as soil engineers and organic decomposers (Pouyat et al. 2015). The number of
macrofauna like Arachnids, Hexapoda, Insecta declines in the number due to the lower
quality of the soil and resources unavailability and there is the major role of the soil
fauna for the formation of the soil particles (Madej & Kozub 2014).

The dryness of the soil ultimately decreases the number of soil fauna and lowers their
interactions with each other on the soil but the number of soil fauna tends to increases
if the soil regains the suitable moisture (Lindberg & Bengtsson 2006). The abundance
and biodiversity of the soil fauna are influenced by different type of organic matters
and chemical composition of soil and layers of soil. The soil fauna depend upon the
root residues for their food which increases the soil diversity (Kautz et al. 2006).The
relatively more biomass in the soil result in the high number of soil fauna in the soil
ecosystem (Blanchart & Julka 1997). Biomass relatively provides the good feeding
mechanism for the soil fauna and also provides soil biomass which help to regulate soil
moisture and temperature which are the important factors for the survival of soil fauna
(Blanchart & Julka 1997). The acidic condition of the soil also decreases the abundance
of the soil fauna and the soil nutrient, organic matters and other physical and chemical
parameters of the soil (Wei et al. 2017). Alvey (2006) showed that the fragmentation of
the natural habitat tend to decrease the richness and abundance of the soil fauna in the
urban forest core, community forest, wetlands, protected areas has the numerous patch

that helps to promotes their biodiversity. Nitrogen is the most required plant nutrient,



which is found in various composition in soil(Rosolem et al. 2017), resulting in a very
dynamic behavior. Soil nitrogen has been assessed mainly as mineral, nitrate and
organic N which is stored in the soil organic matter. Despite the importance in plant
nutrition and environment, the use of nitrogen as parameter for assessing soil health is
subjected to factors that affect its dynamics in soil, like climatic conditions, turning
inadequate the diagnosis of the real availability for plants, based on soil chemical
analysis (Cantarella 2007). Phosphorus (P) is also a key nutrient for vegetation yields
and soil fauna and is essential in assessments of soil quality. Along with nitrogen, P is
the main nutrient that limits the vegetative yields in tropical soils, especially in highly
weathered soils, where the major part of the total soil P is fixed in clay minerals and
oxides. The available P in the soil solution is present as orthophosphates, but the
microbial P and organic-P are also stocks that can rapidly become available. Procedures
for assessment of P availability have been well established (Pankhurst et al. 1996) Soil
chemical parameters have been traditionally used for assessment of potentially
available nutrients for vegetations and soil fauna, and are based on worldwide well
established analytical methodologies. Among them, organic matter as leaf litter, pH and
available nutrients as NPK have been used to establish levels of soil health. These
procedures do not fulfill the promises to help us to understand all factors associated to
sustainability, especially in relation to ecological processes. Melo and Marchiori (1999)
reported very good levels of chemical indicators in a different vegetative fields with
different plant species but the biological indicators were far below the ones found in a

native forest ecosystem.



3. MATERIALS AND METHODS

3.1 Study area

This study was carried out in the Ranibari Community Forest (Latitude 27°43°44.19"—
27°43'58.62" N and 85°19'12.85"-85°19'17.64" E) which is located in north-west
region of Kathmandu Valley at an elevation of around 1400m. The area of entire forest
is 0.07 km?,

Ranibari Community Forest is the one of the major areas for biodiversity and forest
conservation modality. Because of day by day increasing population, the forest
coverage of Kathmandu Valley is declining but some forests are protected as in situ
conservation model. . The forest is reported to have total of 108 species belonging to
58 families and 92 genera of plant (Maharjan et al. 2007). The canopy is predominately
occupied by the bamboos and tree species of Stranvaesia nussia, Schima wallichilli,

Persea duthiei. .
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Figure 1. Map of the study area



3.2 Materials

Scale
Plastic bag
Tray

YV V. V V V V

GPS

The study was carried in following plants (85 individuals of following 18 species)

Table 1: Studied vegetations

Measuring tape

Canopy Cover Mobile App (developed by Nikhil Patel)

Scientific Names

Common Name

Stranvaesia nussia

Indo-China jhoke berry

Celtis australis

European hackberry

Sahima wallichiania

Needle wood berry

Ziziphus incurve

Wild jujube

Bambusa vulgaris

Golden bamboo

Grevillea robusta

Silky oak

Ficus benghalansics

Indian banyan

Persea duthiei

Duthie avocado

Eucalyptus alba

Poplar gum

Ilex excels

Himalayan holly

Albizia julibrissin

Persian silk tree

Pinus roxburghii

Chir pine

Acer oblongum

Indian maple

Pyrus pashia

Wild Himalayan pear

Grenia optiva

Indian cross berry

Sapindus mukorassi

Soap-nut tree

Litsea ablonga

Pinus wallichiana

Round-leaved litsea

Himalayan white pine




3.3 Methods

To know the status of the soil fauna and its relation with the microenvironmental
characteristics, the study was conducted from 10" November 2022 to 10" January 2023.
The study was conducted to determine the effects of vegetation types and forest
canopies on the diversity of soil fauna in Ranibari Community Forest. Several plots
were selected regarding different tree species of Stranvaesia nussia, Schima wallichili,
Persea duthiei and several others canopies and trees. The canopy cover was the
independent variable whereas the abundance of soil fauna is the dependent variable.
Faunal sampling was done from 1x1 m? quadrate to observe the richness and abundance
(Edwards 1991).

The study area was selected preferably an area with vegetation and plant species.
Seventeen transects of 30 meter keeping the distance of 10 meter were used in the plot
where trees species were studied in different quadrates of 1x1 m?. 85 vegetations of 18
different plant species were selected for study. The ground grass was removed of the
plots by cutting. The ground was dug up to depth of 25cm. Faunas were spotted in the
range of 10cm to 22cm. The litter and soil were removed from the plot and placed in a
plastic bag. The number of soil faunas were counted and identified. The identifications
of the species were done by the study of identification keys and microscopic
observation. Tabulation of data was done. The canopy cover of the tree was measured
by using mobile app ‘Canopy capture’ (developed by Nikhil Patel) to study the
relationship between canopy cover and abundance of arachnids. The soil samples were
collected from the different areas of the community forest by digging the sampling sites
in V shaped structure and the soil samples were collected from below V shaped sites..
Total 85 samples of soil at least half kilogram of different plots was collected. pH of
the soil was detected by using pH meter. The types of the soil were determined as clay,
loam and sand using jar sedimentation method. The qualitative analysis of total

nitrogen, potassium and phosphorous were determined.



3.4 Soil physiochemical analysis

Apparatus and chemicals used for soil analysis were:

pH meter

Test tubes

Beaker

Conical Flask
Wash bottle
Hydrochloric acid
Ammonium acetate
Potassium chloride
Ammonium fluoride
Calcium chloride
EDTA

YV V.V V V V V V V V VY

3.4.1 Methods for NPK analysis of the soil (Carolina & Acetate 1971)

Ammonium fluoride- EDTA stock solution was prepared by dissolving 135 gram of
ammonium fluoride in 600 ml of deionized water and then adding 73 grams of EDTA
dissolved and diluted to 1000 ml Mehlich 3 extraction solution was prepared by
dissolving 200 gram ammonium nitrate in about 6000 ml of deionized water. 40 ml of
the ammonium fluoride- EDTA solution was added and was mixed well (Penn et al.
2018).115 ml of concentrated glacial acetic acid and 8 ml of concentrated nitric acid
were added and finally brought to 10000 ml final volume. Then the qualitative test of

NPK was done using the Mehlich solution.

Test for Nitrogen

Ten ml of extraction solution was taken in test tube, where the soil sample was added.
Ammonium acetate was added 2 drops. The blue color of the solution was compared
through NPK calorimetry chart. Bright color showed high amount whereas dark color

showed medium amount and only ring formation showed low amount of Nitrogen.
Test for Potassium

Ten ml of extraction solution was taken in test tube, where the soil sample was added.

Potassium chloride was added, and left 1 minute. 5 drops of calcium chloride were

10



added and shake for 2 minutes. The brown red coloration was compared through NPK
calorimetry chart. Red color formation showed high amount whereas only ring in
bottom showed medium amount and bright ring in top showed low amount of

Potassium.

Test for Phosphorus

Ten ml of extraction solution was taken in test tube and 2 ml of Brays regent was added
and was shacked. Some tin metals were added in solution. The purple blue coloration
of solution was compared through NPK calorimetry chart. No color formation showed
low amount whereas bright color showed the high amount and dark color showed the

medium amount of phosphorous.
3.4.2 Method to determine the types of soil

The Mason jar sedimentation method was used to determine the soil types as clay, loam
and sand. In the borosilicate glass 500 ml of water was added then the soil samples were
added. The mixture was left overnight. The next day the types of soil were determined
by visualizing the layers of the soil. The sandy type of soil sunk and made layer at
bottom. The clay type of soil made the water remain cloudy and thin layer of dirt
particles were seen in bottom. The loam soil made the high bonding layer at the top and

held in rigid shape.
3.4.3 Method to determine the pH of soil

Ten mg of the soil was taken in the beaker and 50ml of water was poured. It was
shacked gently for 10 seconds. The pH meter was dipped in it. The correct pH of the

soil was noticed.
3.5 Data analysis

Simpson’s diversity and Shannon Wiener diversity index were used to analyze the
diversity of macroinvertebrates in different habitat with respect to different vegetation
types. Three or more samples come from populations with the same mean and it

requires the multivariant analysis method for analysis.
The following assumptions are to be considered:
» The populations have normal distributions.

» The populations have the same variance or standard deviation.
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The Shapiro-Wilk test was performed to check normality of data but it showed data
were not normally distributed, then after Generalized Linear Model was performed.
Multivariate analysis was performed by showing Heatmap to analyze data that
involved multiple variables, to determine the relation between them. It was also used to

determine the effect of one variable upon another.

Simpson’s Diversity Index was used to measure the diversity of species in a

community.
D =ZXni(ni-1) / N(N-1)

Denoted as D The index ranges from 0 to 1, where 0 represents no diversity (only one
species present) and 1 represents infinite diversity (an infinite number of species
present, each with equal abundance). A value of 1 indicates that all species in the
community are equally abundant, while a value close to 0 indicates that one or a few

species dominate the community

where:
ni: The number of organisms that belong to species i
N: The total number of organisms

In general, a higher value of the Simpson diversity index indicates a more diverse
community with a more even distribution of species. It is commonly used in ecology
and conservation biology to assess the impact of environmental disturbances, habitat

fragmentation, and other factors on the biodiversity of a given area.

Shannon Diversity Index was used to measure the diversity of species in a

community.
Denoted as H, this index is calculated as:
H =-XZpi * In(pi)
Where, pi = The proportion of the entire community made up of species

The Shannon index ranges from 0 to In(S), where S is the number of species in the
community. A value of 0 indicates no diversity (only one species present), while a
higher value indicates greater diversity and evenness of species. The maximum value

of the index (In(S)) is reached when all species are equally abundant.
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The Shannon diversity index is widely used in ecology, conservation biology, and other
fields to measure and compare the biodiversity of different communities or habitats. It
is sensitive to changes in both species’ richness and evenness, and can be used to track

changes in biodiversity over time or in response to environmental disturbances.
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4. RESULTS

4.1 Diversity and abundance of soil fauna in Ranibari Community Forest

During the study period a total of 1011 soil fauna belonging to 16 species were recorded

in Ranibari Community Forest. Arachnids group had the highest relative frequency 39

and relative abundance 47. The lowest relative frequency was recorded in snails 0.67

and relative abundance 8.22. Simpson diversity index was 0.72 whereas Shannon

diversity index was 1.5. Dominance of the species was 0.27 and the evenness was 0.64.

The following species were identified:

Table 2: Identified macroinvertebrates in the study area

Group Common name Scientific name RF RA
Digging beetle Pterygida gracilis 3.26 18.82
Ground beetle Tetragonoderus spp. 1.18 14.1
Beetles
Ground beetle Platynus kleebergi 0.49 2.3
Rhino beetle Catharsius spp. 0.49 2.3
Tapered snail Gyraulus euphraticus 0.49 5.88
Snails Marsh snail Gyraulus convexiusculus 0.09 1.17
Asiantramp snail Bradybaena similaris 0.09 1.17
Red legged millipede Trigoniulus corallinus 1.48 941
Myriapods
Blue legged centipede Rhysida afra 1.87 12.94
Autocrates spp. 14.04 16.47
Insects
Large rose sawfly Cimbex americenus 14.44 14.11
Widow spider Latrodectus spp. 15.62 22.35
Arachnids
Crab spider Thomisidae spp. 23.83 24.70
Red wiggler worm Eisenia foetida 5.63 15.29
Annelids Blue Indian worm Pheretima posthuma 6.72 12.22
Red head worm Lumdricus rubellus 3.56 16.29

RF= Relative frequency; RA = Relative abundance

The most macrofauna recorded was arachnids (39%) followed by insects (29%)(Figure 2).
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Figure 2: Abundance of soil fauna

4.2 Effects of microhabitat characteristics on abundance of soil fauna

4.2.1 Abundance of soil fauna under different vegetation types

Soil fauna such as arachnids, beetles and annelids were recorded in canopy of different
vegetation (Figure 3). The plant species like Stranvaesia nussia, Schima wallichilli and
Persea duthiei were mostly distributed in forest. Highest number of soil fauna were

spotted in the canopy cover of Stranvaesia nussia (n=200) followed by Celtris

australis.
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Figure 3: Abundance of soil fauna under different vegetation types
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4.2.2 Abundance of soil fauna with leaf litter

Insects including the ants were mostly recorded in the leaf litter. The most area in the
forest is covered by the leaf litter under the canopies. 81.1% (n=69) of the total studied
vegetations has the presence of leaf litter and 18.8% (n=26) vegetations has no litter
decomposed under their canopies (Figure 4).
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Figure 4: Abundance of soil fauna with leaf litter
4.2.3 Effects of canopy cover in abundance of soil fauna

The lowest canopy cover was found to be 65% and the highest canopy was found to be
85% (Figure 5). Most of the canopies were of the range 76% to 80% where total 440
individuals’ fauna was spotted. Most of them were larvae of soil fauna (white grub),

beetles and annelids. High organic matter and litter under the canopies were seen.
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Figure 5: Abundance of soil fauna under different soil types

4.3 Abundance of soil fauna under different soil conditions

Mainly the three types of the soil were identified in the study area. The soil has its

different properties on the basis of its physical and chemical characteristics.
4.3.1 Soil moisture

Soil fauna like arachnids and beetles were mostly observed in the moist soil. Most of
the vegetation types were distributed on the moist soil. 56.4%(n=48),following the first

table which had the total macrofauna 53(Figure 6).
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Figure 6: Abundance of soil fauna with soil moisture
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4.3.2 Soil types

The most soil fauna including snails and millipede were spotted on the clay soil.
(Figure?).
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Figure 7: Abundance of soil fauna under different soil types
4.3.3 Soil pH

The soil pH of the study area ranges from 6.2 to 8.3 which is slightly acidic to basic.
Most of the plots in the forest has the basic soil. Annelids and Snails were observed
mostly in basic condition. Out of 85 samples tested, 59 samples have soil pH above
7(Figure 8).
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Figure 8: Abundance of soil fauna in different soil pH
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4.3.4 NPK content of the soil

Low amount of the nitrogen was found in most of the soil samples. Mostly myriapods
were found in this type of soil. Not any soil fauna was spotted on the soil that contain

high amount of nitrogen (Figure 9).
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Figure 9: Abundance of soil fauna with soil Nitrogen

Mostly beetles and annelids were recorded in the soil. Soil fauna were abundant in the

soil that contain low amount of phosphorous (Figure 10).
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Figure 10: Abundance of soil fauna with soil Phosphorous
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Soil fauna including insects, annelids and beetles were recorded in the soil that had
medium amount of potassium. Soil fauna were abundant in the soil that contain medium

amount of potassium(Figure 11).
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Figure 11: Abundance of soil fauna with soil Potassium

4.3.5 Microhabitat characteristics determining the abundance of soil fauna
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Figure 12: Heatmap showing correlation between dependent and independent variables
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Table 3: Results of Generalized Linear Model

Coefficient  Standard Z P>|z| [0.025 0.975]
Error
Const 9.758e+16  1.72e+08 5.67e+08 0.000  9.76e+16  9.76e+16
Canopy%o 1.792e+15 1.5e+06 1.19e+09  0.000 1.79e+15  1.79e+15
Soil Moisture  3.293e+16  1.54e+07 2.14e+09 0.000  3.29e+16  3.29e+16
Litter -6.534e+16  1.92e+07 -3.41e+09 0.000 -6.53e+16 -6.53e+16
pH -5.915e+15  1.53e+07 -3.86e+08 0.000  -5.92e+15 -5.92e+15
N 6.14e+16 1.97e+07 3.12e+09  0.000 6.14e+16  6.14e+16
P 3.153e+16  8.5e+06 3.71e+09 0.000  3.15e+16  3.15e+16
K -2.535e+16  1.67e+07 -1.52e+09 0.000 -2.53e+16 -2.53e+16
Soil Types -5.962e+16  8.98e+06 -6.64e+09 0.000  -5.96e+16 -5.96e+16

Based on the above table, the coefficients and their corresponding standard errors (std
err) indicate the estimated effect of each predictor variable on the response variable in
a logistic regression model. The z-values and p-values (P>|z|) determine the statistical
significance of each coefficient. In this case, since the p-values are all very close to zero
(0.000), it suggests that all predictor variables are statistically significant. A p-value of
less than 0.05 is commonly used as a threshold for statistical significance, so the
extremely low p-values indicate strong evidence against the null hypothesis of no
relationship between the predictor variables and the response variable.

Additionally, the confidence intervals [0.025, 0.975] provide a range of plausible values
for each coefficient. Since the confidence intervals do not include zero, it further
supports the conclusion that the predictor variables have a significant effect on the
response variable. In summary, based on the provided table, all the predictor variables
(Canopy%, Soil Moisture, Litter, pH, N, P, K, and Soil Types) are statistically

significant in the logistic regression model.
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5. DISCUSSION

5.1 Abundance of soil fauna

The richness of the soil fauna and the components of soil faunal community, might be
controlled by local factors like soil type, canopy cover, NPK nutrients available and pH
of the soil (Mubarak & Olsen 1976). Vegetational effect, which were associated with
the dynamics of the forest ecosystems were supposed to affect the abundance and
diversity of the soil fauna because they were corelated to most of environmental and
soil parameters and humus and litter profile (Bernier 1998). Organic matter and other
related soil features like soil pH, moisture and nutrient availability were associated to
each other to determine the relationship between soil fauna and plant succession,
because it contains the lining sub rate for both vegetation and soil fauna (Mordelet et
al. 1993).

It was observed in study that changes in the composition of the soil fauna might result
due to the less availability of the litter and nutrients and the less leaf litter tends to lower
the soil fauna abundance in the forest dynamics (Wright et al. 2011). So, most of the
species were found in the canopy of Stranevensia nussia due to large leaf litter
decomposition and dense canopy cover tend to have more litter decomposition and have
more resource’s ability. In this study, abundant soil fauna was observed in the leaf litter.
Also found that the most of soil fauna was observed in the leaf litter decomposition.
The vegetative parameters of the forest area were also responsible for the distribution
pattern of the soil fauna and the leaf litter also helped to protect the soil fauna from the
unsuitable climatic conditions (Seitz et al. 2015). It was also observed that the faunal
diversity of the soil habitat varied according to vegetations due to the change in the
local environment conditions, forest patch structure, canopy cover and soil leaf litter
and humus. Precipitation also increased the number of the soil fauna compared to the
dry environment because high moisture played an important role for the survival of the

soil fauna during the study.

The soil faunal community were strongly affected by forest green space type such as
sports fields, community gardens and other plotted lands, and the floral species richness
is associated with the soil faunal diversity (Baruch et al. 2021) Study had pointed out
the changes in abundance, bio diversity of soil fauna species with the vegetations
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dynamics (Miggie et al.1995). Moisture and sunlight were also the factors that affect
the number and behavior of the faunal community of the soil in moist and dry condition
of soil. Interaction between solar radiation and ground cover of forest result in the moist
and dry condition of the soil and moisture and dryness were known to be the factors

that impact the abundance and distribution of the soil fauna (Salmon et al. 2008)

5.2 Effects of microhabitat on the abundance of soil fauna

There was the effects in relation between the soil fauna of particular plots and nutrient
availability like NPK on the soil and canopy cover (Cade-Menons et al. 2018). By
comparing earthworm numbers present in the soil under canopy, where the ant nests
with the surround litter and soil showed that litter dwelling earthworms are likely to
held by the sufficient amount of food for the ants (Tajik et al. 2019). Selective feeding
on the leaf litter had been observed in soil fauna like millipedes (Arpin 1986). Less
number of the macroinvertebrates were found in the area where there is no leaf litter
because of no food availability and litter deprecation (Judos, 1990). The absences of
canopy did not give soil fauna to flourish, which caused the decline in the
macroinvertebrates number (Meier & Bowman 2008). It was also seen that the depth of
the soil and soil quality were also the most important factors for the proper growth of
native vegetation and number of soil fauna existing under the canopy (Bateman et al.
2021).

Most soil fauna were detected on the top layer of the soil because, the most interaction
between macro fauna and soil environment depended upon the leaf litter decomposition
or soil organic matter and nutrients (Wang et al. 2017) and the number of
macroinvertebrates existing in litter and under horizon showed the great diversity of
their varied group with respect to the soil. By the moving and feeding behavior, soil
fauna transformed different plant debris into small and rigid aggregates, with the
mineral matter, makes the holes and cavities in the soil particles and transport the leaves
into the mineral horizons or with litter (Brussaard et al. 2007) which creates the
movement of the matter within the litter and other food nutrients , resources and habitat
which result in the wide range of the macroinvertebrates interact with each other and
cohabit there and this also could explain why the more number of the earthworm and
other were found during the study. The availability of the soil nutrients like potassium
lead to massive number of the soil fauna (Cade-Menun et al. 2018).
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Different pH values might have affected on the metabolic activities of the soil fauna,
so the number of the species were found varied in different pH level of the soil. Study
in community forest suggested that pH is the bio indicator of the soil acidification.
Acidic soil and high nitrogen connect in the soil could be toxic to the plants and soil
fauna (Yu et al. 2021). The pH, available phosphorus were higher under the tree clumps
due to the greater organic matters like leaf litter below the canopies (Mordelet et al.
1993).

The number of soil fauna depended upon the amount of nitrogen, potassium, total
phosphorous and other soil parameters and soil toxicity on fauna can occur due to high
intake of the chemical and minerals (Koehler 1992). Plant litter decomposition
accumulated the soil organic compound which also increased the number of soil fauna
(Gonzalez & Seastedt 2001). There was the interlink among plant litter chemistry, Soil
faunal diversity and below ground ecosystem so they depended upon each other (Meier
& Bowman 2008). Potassium, Phosphorus and nitrogen limit the root allocation, tree
growth and litter production in the forest (Wright et al. 2011).
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6. CONCLUSION AND RECOMMENDATION

6.1 Conclusion

The soil fauna was mostly affected by the factors like canopy cover, N,P,K, pH, of the
soil and soil moisture. Arachnids were most spotted in the studied area. The canopy of
Stranvaesia nussia had the most abundance of the soil fauna. The soil fauna was in the
more in the sampling sites where there plenty of leaf litter decomposition. Moist soil
was present in the most part of the studied area which played the favorable condition
for the survival of soil fauna. Acidic soil had the low tendency to support the abundance
of the soil fauna. The high availability of the nitrogen decreased the abundance of the

soil fauna.

6.2 Recommendation

The community forest must develop the comprehensive management plan and the
strategy for planting new trees. Planting a diverse mix of native tree species can also
increase the biodiversity of the forest.
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Gyraulus spp Gyraulus convexiusculus
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Rhysida afra

Thomisidae spp., Trigoniulus corallinus
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