


MICROBIAL COMMUNITY STRUCTURE UNDER TROPICAL TREES IN AN ARBORETUM


[bookmark: _GoBack]ABSTRACT
Studies have shown that microbial community structure is influenced by tree species identity thus the objective of this study was to determine microbial community structure in the rhizosphere of five selected tropical trees. This research was conducted at the Forestry Arboretum of the Faculty of Agriculture, University of Port Harcourt. Random sampling was used to collect soil samples from the rhizosphere of selected trees at a depth of 0-30cm for microbial analysis and identification in the laboratory using standard procedures. Results showed significant difference in microbial population across all trees with the highest microbial population observed under Tectona grandis (4.6x106cfu/g) and the lowest microbial population recorded under Irvingia gabonensis. Ranges of microbial population were, total heterotrophic bacteria 0.88x106cfu/g – 4.6x106cfu/g, and total heterotrophic fungi 3.0x103cfu/g – 15.0 x103cfu/g. Microbial diversity showed variation across all tree species, a total of 11 Bacteria and 9 fungi species were isolated and identified. Bacillus spp was the most predominant bacterium; Aspergillus spp was the most predominant fungus, highest microbial diversity was observed under Tectona grandis and Gmelina arborea, and lowest microbial diversity was found under Nauclea diderrichii. All five selected tropical tree species had effect on the microbial community structure but Tectona grandis exerted the most effect. This tree can therefore be utilized in agroforestry to boast nutrient availability and sustainable agriculture. 
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INTRODUCTION
Soil is an essential part of terrestrial ecosystems because it maintains ecosystem functioning and provides ecological services that human society depends on (Huang et al., 2025). For instance, soil is the basis for vital ecosystem services like food provisioning and carbon sequestration (Bargali et al., 2019, Manral et al., 2023) and has a significant impact on energy flow and nutrient cycling in terrestrial ecosystems (Huang et al., 2023, Medriano et al., 2023). Human life and well-being depend on these functions, which are also critical for tackling significant global issues like food security, environmental pollution, climate change, and public health (Velasquez & Lavelle, 2019, Rillig et al., 2023). In the meantime, soil serves as the planet's biggest repository for microbial variety (Banerjee & Van Der Heijden, 2023), and the ecosystem's essential services and processes depend heavily on the extraordinary diversity of soil microorganisms (Manral et al., 2020, Padalia et al., 2022).
According to Ma et al. (2016), Crowther et al. (2019), and Pandey et al. (2024), soil microorganisms play a crucial role in mediating the biogeochemical cycles of carbon (C), nitrogen (N), and phosphorus (P). For instance, soil microbial communities drive or regulate soil N-cycling processes (such as nitrogen fixation, nitrification, and denitrification) and soil C-cycling processes (Yoon et al., 2015). Soil microbial communities (which include symbiotic nitrogen-fixing bacteria and mycorrhizal fungi) play crucial roles in plant performance by enhancing mineral nutrition (Jacoby et al., 2017). Important ecosystem processes are fuelled by microbial-mediated nutrient transformations, including the breakdown of soil organic matter (SOM) (Uroz et al., 2016). 
Although soil microorganisms are crucial to the world's biogeochemical cycles, environmental changes like climate change, nitrogen deposition, and biodiversity loss can have a detrimental impact on their communities (Gao et al., 2021). According to Lladó et al. (2018), soil microbial communities are shaped by a number of edaphic conditions, such as variations in temperature, pH, water content, and accessible soil carbon, while Smith et al. (2015) posited that seasonality affects these same factors, hence variations in the composition of microbial communities in response to tree species may be influenced or obscured by yearly climate trends. Furthermore, bacterial communities are greatly impacted by soil pH, soil carbon, and soil nitrogen at wide spatial scales, but not significantly impacted by plant species (Trivedi et al., 2016; Bahram et al., 2018), although the bacterial community's choice for niches with greater nutrient contents and organic matter quality may affect the environmental influences on the bacterial community structures (Gao et al., 2021). According to Llado et al. (2017), because bacteria live in small spaces, their dispersal and community structure are impacted by brief variations in certain physicochemical parameters (such as soil moisture and temperature).
The interaction between fungi and bacteria can also affect the overall structure of a microbial community, even though there is strong evidence that biotic factors play a major role in the structure of fungal communities and abiotic factors play a major role in the structure of bacterial communities (Landi et al., 2018). For instance, only bacteria that are able to proliferate and use the carbon in fungal filaments survive in the microbial community, while fungi emit acidic compounds during their decomposition process (Rinta-Kanto et al., 2016). Also, variations in the microclimate (shading, protection, and transpiration of soil water), litter (both aboveground and roots), and the production of root exudate together with changes in the functional characteristics of vegetation may also affect bacterial and fungal interactions and lead to distinct community structures (Yang et al., 2020). Additionally, dominant tree species seems to play a major role in determining the organization of fungal communities; while some ectomycorrhizal fungal communities are limited to a single tree genus, others may develop symbiotic associations with hundreds of hosts (Chen et al., 2017; Leff et al., 2018). Accordingly, Tedersoo et al. (2016) reported that the number of fungal species in conifer and broad-leaved forests rose in tandem with the number of tree species. The main influence on the formation of fungal communities is not always evident, though, and can be confused with other variables (Gao et al., 2021). 
In general, studies (Fierer, 2017; Keesstra et al., 2018; Crowther et al., 2019; Gao et al., 2021; Pandey et al., 2024; Huang et al., 2025) have reported various factors driving the structure of soil bacterial and fungal communities, but the impacts of tropical trees in an arboretum in this regard has been less reported especially in the southern region of Nigeria. This study therefore aim to determine the soil microbial population and diversity under selected trees in the university of Port Harcourt arboretum and identify the trees that promotes diversity of soil microorganisms. This will be of immense benefits in forest management and agroforestry.
MATERIALS AND METHODS
Study Area
The study was conducted at the University of Port Harcourt Faculty of Agriculture Teaching and Research Farm; precisely at the Forestry and Wildlife Arboretum unit, between May and June 2024. The site is located between latitude 400° 31 N and 50° 00 N and longitude 6° 45 E and 70° 00 E, with an average temperature of 27°C, relative humidity of 78% and average rainfall that ranges from 2500-4000mm (Eludoyin et al., 2015).
Selected Trees
The selected trees for this study are Annona muricata, Gmelina arborea, Tectona grandis, Irvingia gabonensis, and Nauclea diderrichii.  
Soil and Root Sampling 
Soil and tender root samples were collected from the rhizosphere of each of the selected tropical tree species, using a spade and hand trowel at a depth of 0-30cm. To create a single bulk sample for a tree species, samples were taken from five tree stands. Five bulked samples were taken from each tree species, and twenty-five bulked soil and root samples were collected in total.  After being collected, the samples were put into clearly labelled polythene bags and promptly taken to the laboratory for nematode extraction. 
Enumeration of Bacteria from Soil Samples
The standard plate count method as described by William (2018) was used in cultivating the soil samples so as to enumerate the bacteria loads including isolating the bacteria types in the samples.
Isolation of Bacteria
Pure cultures of bacteria were obtained by aseptically streaking representative discrete colonies of different morphological types which appeared on the cultured plates onto freshly prepared pre-dried Nutrient agar plates and were later incubated at 37 for 24hours. After pure cultures were obtained, preservation of the isolates were preserved frozen in 10% glycerol in bijou bottles for later use. The 10% glycerol was prepared by adding 90ml of water into a 10ml glycerol solution in a conical flask and thereafter 5 ml was dispensed into bijou bottles, which were sterilized and allowed to cool before the isolates were transferred using sterile wire loop.
Characterization and Identification of Bacteria Isolates
The bacterial isolates were characterized by observing them microscopically and subjecting them to series of biochemical tests such as Gram stain, catalase, citrate, oxidase, coagulase, Methyl Red, Motility, indole, starch hydrolysis, VogesProskauer and sugar fermentation tests. Further confirmation was done by comparing their characteristics with those of known taxa as outlined in Bergey’s Manual of Systematic Bacteriology and advanced bacterial identification system (ABIS) online identification tool (William, 2018).

Enumeration of Heterotrophic Fungi
The fungal counts were determined using the standard plate count method as described by Prescott et al. (2011).
Isolation and Identification of Fungi 
Discrete fungal spores/colonies were isolated by inoculating fungal isolates on fresh SDA plates using sterile inoculating loop. After inoculation, plates were later incubated at 25 for 72hours. This method was repeated until pure fungal cultures were obtained. The pure fungal isolates were later preserved in bijou bottles containing sterile SDA slants and stored in the refrigerator for further use. Isolates were identified on the basis of macroscopic features on SDA plates (such as shape of colony, texture, spore type and reverse pigmentation) followed by microscopic examination of their wet mounts (using lactophenol cotton blue stain). The microscopic examination was done by placing a drop of lactophenol cotton blue stain on a clean grease free slide after which inoculating needle was used in picking the aerial mycelia from the representative fungi cultures and placed on the drop of lactophenol on the slide. The slide was then mounted and viewed under the light microscope at ×10 and ×40 objective lenses. The morphological characteristics and appearance of the fungal isolates seen were identified in accordance with the standard scheme for the identification of fungi and references were  made  to the  fungal  identification  manual  (Sarah et al., 2016).
Statistical Analysis  
Analysis of variance (ANOVA) was performed on the data gathered from the different parameters at P ≤ 0.05.  At 5%, the least significant difference was used to separate the mean differences.

RESULTS
Mean Bacteria Population under the Selected Trees
Results of the mean bacteria population are presented on Table 1. Mean population of bacteria across the selected tree species ranged from 0.88x106cfu/g - 4.6x106cfu/g (P ≤ 0.05).  Nauclea diderrichii had the highest population of bacteria (4.6x106cfu/g) which was significantly different from the bacteria population of the other tree species, followed by Gmelina arborea with a value of (3.91x106cfu/g), but this was not significantly different from Irvingia gabonensis (3.5x106cfu/g) and Annona muricata (1.8x106cfu/g). Tectona grandis had the least bacteria population (0.88x106cfu/g) and it was significantly different from the other tree species. Bacteria population followed the order; Tectina grandis (0.88 x 106cfu/g) < Annona muricata (1.8 x 106cfu/g) < Irvingia gabonensis (3.5 x 106cfu/g) < Gmelina arborea (3.91 x 106cfu/g) < Nauclea diderrichii (4.6 x 106cfu/g) for the selected trees respectively.



Table 1: Mean Bacteria Population under the Selected Trees
	Tree species
	Bacteria (106cfu/g)

	Gmelina arborea
	3.91 x 106b

	Tectona grandis
	0.88 x 106c

	Annona muricata
	1.8 x 106b

	Irvingia gabonensis
	3.5 x 106b

	Nauclea diderrichii
	4.6 x 106a


Means with the same letters were not significantly different at P ≤ 0.05

Mean Fungi Population under the Selected Trees
Results of the mean fungi population are presented on Table 2. Fungi population across the tree species ranged from 2.0x103cfu/g – 15.0x103cfu/g (p<0.05). Across the selected tree types, highest fungi population (15.0x103) which was significantly higher than those of the other trees was recorded under Tectona grandis. Irvingia gabonensis had the second highest population (7.6x103) and it was not significantly higher than those of Gmelina arborea (7.0 x 103), which had the third highest population followed by Nauclea diderrichii (3.0x103), and Annona muricata (2.0 x 103) which had the lowest fungal population. Fungi population was significantly different (p<0.05) across all selected tree species and it followed the order; Annona muricata (2.0 x 103cfu/g) < Nauclea diderrichii (3.0 x 103cfu/g) < Gmelina arborea (7.0 x 103cfu/g) < Irvingia gabonensis (7.6 x 103cfu/g) < Tectona grandis (15 x 103cfu/g) for the selected trees respectively.
Table 2: Mean Fungi Population under the Selected Trees
	Tree species
	Fungi (103cfu/g)

	Gmelina arborea
	7.0 x 103b

	Tectona grandis
	15 x 103a

	Annona muricata
	2.0 x 103d

	Irvingia gabonensis
	7.6 x 103b

	Nauclea diderrichii
	3.0 x 103c


Means with the same letters were not significantly different at P ≤ 0.05

Diversity and Distribution of Bacterial Isolates across the Selected Trees
The diversity and distribution of bacterial isolates under the selected trees is presented on Table 3. A total of eleven (11) bacterial isolates were identified across the tree species. The bacterial isolates include: Bacillus tequilensis, Paenibacillus glucanolyticus, Paenibacillus timonensis, Bacillus cereus, Klebsiella spp, Kluyvera spp, Rummeliibacillus pycnus, Microbacterium oxydans, Micrococcus spp, Citrobacter freundii, and Proteus spp.
Bacillus tequilensis, Rummeliibacillus pycnus, Klebsiella spp, Kluyvera spp, Citrobacter freundii, and Proteus spp occurred across all five tree species while Paenibacillus glucanolyticus, Paenibacillus timonensis, Bacillus cereus, Microbacterium oxydans and Micrococcus spp were not identified occured all five tree species. All the bacterial isolates were identified under Gmelina arborea except Micrococcus spp that was absent. Also Tectona grandis had all the bacterial isolates except for Bacillus cereus that was absent whereas Annona muricata had only six of the bacterial lisolates (Bacillus tequilensis, Rummeliibacillus pycnus, Klebsiella spp, Kluyvera spp, Citrobacter freundii and Proteus spp) and the others were absent. Irvingia gabonensis and Nauclea diderrichii also had all the bacterial isolates except for Paenibacillus timonensis and Paenibacillus glucanolyticus that were absent for Irvingia gabonensis and Nauclea diderrichii respectively.
Table 3: Diversity and Distribution of Bacterial Isolates across the Selected Trees
	Bacterial Isolates
	Gmelina arborea 
	Tectona grandis
	Annona muricata 
	Irvingia gabonensis
	Nauclea diderrichii 

	Bacillus tequilensis	 
	1.2d          
	2.2d     
	5.4b        
	6.6b                 
	4.6c

	Paenibacillus glucanolyticus 
	1.6b
	1.8b
	0.0
	 2.4b
	 0.0

	Paenibacillus timonensis                 
	3.2a
	1.4b
	0.0
	0.0
	0.6b

	Rummeliibacillus pycnus	
	 0.8b          
	0.8b          
	 0.6b
	0.6b
	 2.0a

	Bacillus cereus		
	 0.2b
	0.0
	0.0
	0.4b
	0.8b

	Klebsiella spp 
	0.4b
	1.4a
	1.2a
	1.4a
	0.6b

	Kluyvera spp 
	1.4b
	3.0a
	2.0b
	1.4b
	0.8c

	Microbacterium oxydans 
	0.2c
	0.6b
	0.0
	0.2c
	2.0a

	Micrococcus spp 
	0.0
	0.4a
	0.0
	0.4a
	0.6a

	Citrobacter freundii 
	6.2a
	5.8a
	4.4b
	3.2c
	2.2d

	Proteus spp 
	3.8a
	2.2b
	1.8b
	3.6a
	0.6c


Means with the same letters were not significantly different at P ≤ 0.05

Morphological and Biochemical Characteristics of Bacteria Isolates
The result of morphological and biochemical characteristics of bacteria isolates is shown in Table 4.


Table 4: Morphological and Biochemical Characteristics of Bacteria Isolates
	Isolate  
	Shape
	Elevation
	Opacity
	Edge
	Colour
	Gram reaction and cell morphology
	Catalase
	Oxidase
	Citrate
	Indole
	Methyl Red
	VogesProskauer
	Sucrose
	Motility 
	Glucose



	Mannitol
	Lactose
	Probable Identity

	1. 
	circular 
	Flat
	Opaque
	Rough
	Cream
	+ve rod
	+
	-
	+
	+
	+
	-
	-
	+
	A
	-
	-
	Bacillus tequilensis

	1. 
	Circular
	Convex
	Translucent
	Smooth
	Cream
	–ve rods
	+
	-
	+
	+
	+
	-
	A
	-
	A
	A
	A
	Klebsiella sp

	1. 
	Circular
	Convex
	Opaque
	Smooth
	Bluish 
	–ve rods
	+
	-
	+
	+
	+
	-
	A
	-
	A/G
	-
	A
	Kluyvera sp

	1. 
	circular 
	Raised
	Opaque
	Rough
	White/milky
	+ve rod
	+
	+
	+
	-
	+
	-
	A
	+
	A
	-
	-
	Paenibacillus glucanolyticus

	1. 
	circular 
	Flat
	Opaque
	Rough
	White/milky
	+ve rod
	+
	-
	-
	-
	+
	-
	A
	+
	A
	-
	A
	Paenibacillus timonensis

	1. 
	Circular
	Convex
	Translucent
	Smooth
	Cream
	–ve rods
	+
	-
	+
	-
	-
	+
	A
	+
	A
	A
	A
	Microbcterium oxydans

	1. 
	circular 
	Flat
	Opaque
	Rough
	Cream
	+ve rod
	+
	-
	+
	+
	+
	-
	-
	+
	A
	-
	-
	Rummeliibacillus pycnus

	1. 
	Circular
	Convex
	Translucent
	Smooth
	Yellow
	+ve cocci
	+
	-
	+
	-
	-
	-
	A
	-
	-
	A
	-
	Micrococcus sp

	1. 
	circular 
	Flat
	Opaque
	Rough
	Cream
	+ve rod
	+
	-
	+
	+
	+
	-
	-
	+
	A
	-
	-
	Bacillus cereus

	1. 
	Circular
	Flat
	Opaque
	Mucoid
	White
	-ve rod
	+
	-
	+
	-
	-
	-
	A
	+
	A
	A
	A
	Citrobacter freundii

	1. 
	Circular
	Convex
	Mucoid
	Smooth
	Blue
	–ve rods
	+
	-
	+
	-
	+
	-
	A
	+
	A
	-
	-
	Proteus sp



Keys: + = have positive response, - = negative to test; A = production of acid during sugar fermentation.

Diversity and Distribution of Fungi Isolates across the selected Tree Species
Results of the diversity and distribution of fungi isolates across the selected tree species is presented on Table 5. A total of nine (9) fungi isolates were identified across the tree species. The fungi isolates include: Penicillin spp, Trichoderma spp, Asppergillus lentulus, Mucor spp, Asppergillus niger, Geotrichum spp, Candida spp, Scopulariopsis spp and Rhizopus spp. Only Penicillin spp and Mucor spp were identified under all five tree species. Tectona grandis and Nauclea diderrichii had six fungi isolates each. Penicillin spp, Asppergillus lentulus, Mucor spp, Asppergillus niger, Geotrichum spp and Rhizopus spp were found under Tectona grandis while Penicillin spp, Asppergillus lentulus, Mucor spp, Asppergillus niger, Geotrichum spp and Scopulariopsis spp were identified under Nauclea diderrichii. 
Annona muricata and Irvingia gabonensis also had the same number of fungi isolates across them (five fungi isolates each). Annona muricata had Penicillin spp, Trichoderma spp, Asppergillus lentulus, Mucor spp, and Asppergillus niger, while Irvingia gabonensis had Penicillin spp, Mucor spp, Asppergillus niger, Geotrichum spp, and Candida spp. Gmelina arborea had the lowest fungi diversity; only four fungi species (Penicillin spp, Mucor spp, Asppergillus lentulus and Geotrichum spp) were seen across Gmelina arborea.
Table 5: Diversity and Distributions of Fungi Isolates under the Selected Tree Species
	Fungal Isolates 
	Gmelina arborea 
	Tectona grandis
	Annono  muricata
	Irvingia gabonensis
	Nauclea diderrichii

	Penicillin spp 
	2.6b 
	1.6c 
	1.0c 
	3.8a 
	3.0a 

	Trichoderma spp 
	0.0 
	0.0 
	1.2a 
	0.0 
	0.0 

	Aspergillus lentulus 
	0.4b 
	1.4a 
	0.4b 
	0.0 
	0.4b 

	Mucor spp 
	1.8a 
	0.6b 
	0.2b 
	1.0a 
	1.0a 

	Aspergillus niger 
	0.0 
	0.6b 
	0.8b 
	1.8a 
	0.6b 

	Geotrichum spp 
	0.6b 
	3.4a 
	0.0 
	0.8b 
	0.2a 

	Candida spp 
	0.0 
	0.0 
	0.0 
	0.2a 
	0.0 

	Scopulariopsis spp 
	0.0 
	0.0 
	0.0 
	0.0 
	0.2a 

	Rhizopus spp 
	0.0 
	0.4a 
	0.0 
	0.0 
	0.0 


Means with the same letters were not significantly different at P ≤ 0.05

Macroscopy and Microscopy of Fungal Isolates
The result of macroscopy and microscopy of fungal isolates is shown on Table 6.
Table 6: Macroscopy and Microscopy of Fungal Isolates
	Isolates
	Macroscopy
	Microscopy
	Probable Identity

	1. 
	Green powdery surface surrounded by white lawn, brown reverse
	Septate hyphae with septate conidiophores bearing conidia
	Penicillium sp

	2. 
	white and downy colony, later developing yellowish-green with age
	Branched conidiophores with irregular verticillate
	Trichoderma sp

	3. 
	white with interspersed grey-green patches of conidia
	short conidial heads and uniseriate columnar 
	Aspergillus lentulus

	4. 
	Fluffy white cottony, white reverse
	Aseptate hyphae bearing round sporangiospores
	Mucor sp

	5. 
	Black spores surrounded by white lawn-like growth
	Aeseptate conidiophores bearing conidia
	Aspergillus niger

	6. 
	Flat white dry sued-like colonies with no reverse pigment
	Cylindrical arthroconidia
	Geotrichum sp

	7. 
	Cream small round raised colony
	Spherical budding cells
	Candida sp

	8. 
	Buff to brown like growth
	chains of single-celled conidia produced in basipetal succession
	Scopulariopsis sp


	9. 
	white with interspersed grey-green patches of conidia
	short conidial heads and uniseriate columnar 
	Aspergillus lentulus

	10. 
	Fluffy white to grey spores, brown reverse
	Aseptate banana hyphae
	Rhizopus sp




DISCUSSION
Research has demonstrated that there can be substantial seasonal change in the soil microbial communities and their functional activities, which can have a substantial impact on bacterial abundance, as well as significant variation by tree species (Garau et al., 2019). For instance, the breakdown of plant litter and root exudates by microbes is known to be the primary initiator of soil organic matter dynamics in forest ecosystems, and the breakdown is influenced by seasonal changes in soil moisture and temperature as well as soil chemical factors (pH) (Gardner et al., 2023). In addition, numerous other factors also impact the spatial distribution patterns of the soil microbial community (He et al., 2023; Yang et al., 2023). For example, pH is a major determinant of the composition of the soil bacterial community, and the structural features of the bacterial and fungal communities are strongly associated with the chemical and physical properties of the soil, respectively (Feng et al., 2019). Also, changes in soil temperature, moisture, nitrogen, phosphorus, soil organic carbon, and soil microbial biomass carbon (SMBC) can also impact the diversity and composition of the soil microbial communities (Zhang et al., 2022).Thus, a deeper comprehension of the environmental elements influencing microbial populations, as well as the impact of tree species, is crucial. Our study looked at how five different tropical trees affected the microbial structure of the soil in an arboretum. 
Soil bacteria are sensitive to shifts in the dynamics of forest ecosystems, hence, they can be used to anticipate how different tree species and seasonal variations would be received (Gardner et al., 2023). Soil microbial populations contribute to the productivity of forested soils by promoting the interchange of chemicals between forest vegetation and forest soils microbes (Gardner et al., 2023). In turn, plants interact with soil-dwelling creatures in a variety of ways that cover the entire ecological spectrum (competitive, neutral, commensal, and mutualistic) (Jacoby et al., 2017). The consequences of plant diversity on ecosystem function are reflected in the interactions between plants and soil microbes (Gardner et al., 2023). In our study, mean population of bacteria across the selected tree species ranged from 0.88x106cfu/g - 4.6x106cfu/g, Nauclea diderrichii had the highest population of bacteria which was significantly different from the bacteria population of the other tree species, followed by Gmelina arborea, Irvingia gabonensis, Annona muricata and Tectona grandis. Bacteria population followed the order; Tectina grandis < Annona muricata < Irvingia gabonensis < Gmelina arborea < Nauclea diderrichii for the selected trees respectively (Table 1). This result clearly demonstrated variations in bacterial population and reiterates the influence of tree species in this regard. Similarly, Huang et al. (2025) reported variations in bacterial community structure in Scrubland, bird puddles, and forestland and tied the variations to different tree species found in their study area. While the influence of tropical tree species on bacterial community structure cannot be overstated, a growing body of research on spatial dynamics in microbial ecology also suggests that abiotic variables play a major role in controlling ecological processes that impact bacterial communities (Wang et al., 2015; Gao et al., 2021). 
Furthermore, a total of eleven (11) bacterial isolates were identified across the tree species in this study and the bacterial isolates include: Bacillus tequilensis, Paenibacillus glucanolyticus, Paenibacillus timonensis, Bacillus cereus, Klebsiella spp, Kluyvera spp, Rummeliibacillus pycnus, Microbacterium oxydans, Micrococcus spp, Citrobacter freundii, and Proteus spp (Tables 3 and 4). Some of these bacterial were reported in the studies by Zifcakova et al. 2016) in forest soil who grouped them into Proteobacteria, Actinobacteria, and Acidobacteria and Gao et al. (2021) who in their study reported that  twenty percent of all bacteria were acidobacteria, and in acidic forest soil that was high in organic matter, their relative abundance surpassed sixty percent, and  the bacterial community structure of the conifer–angiosperm mixed plantation was comparable to that of the angiosperm monoculture plantation. Also, Huang et al. (2025) reported that scrubland, bird puddles, and forestland all had substantially greater bacterial diversity than the three agricultural regions, and the soil bacterial community's primary functional groups are those connected to the C-cycle and N-cycle, both of which are most prevalent in scrubland.
In this study, fungi population across the tree species ranged from 2.0x103cfu/g – 15.0x103cfu/g (p<0.05), across the selected tree types, highest fungi population was recorded under Tectona grandis, followed by Irvingia gabonensis, Gmelina arborea, Nauclea diderrichii, and Annona muricata, fungi population was significantly different (P ≤ 0.05) across all selected tree species (Table 2). Also, a total of nine (9) fungi isolates were identified across the tree species: Penicillin spp, Trichoderma spp, Asppergillus lentulus, Mucor spp, Asppergillus niger, Geotrichum spp, Candida spp, Scopulariopsis spp and Rhizopus spp. Only Penicillin spp and Mucor spp were identified under all five tree species, and Tectona grandis and Nauclea diderrichii had six fungi isolates each (Tables 5 and 6). The fungal community structure in this study is comparable to that of the non-native evergreen conifer reported by Gao et al. (2021). The variations in fungal diversity under the studied trees strengthens our position that tropical trees exert certain amount of influence on fungal community structure. Our position is supported by Sasse et al. (2018) and Dukunde et al. (2019) who maintained that tree species have a significant impact on the beta-diversity of the fungal community structure, and their influence on fungal diversity is greater in plantations than in abiotic settings, and Gao et al. (2021) who posited that fungal communities had a strong correlation with tree species. Also, Huang et al. (2025) reported that bird puddles had the highest fungal diversity, in comparison to scrubland, and the relative abundance of soil saprotrophic fungi was substantially higher in the three agricultural land use groups due to the difference in tree species found in these areas.
All things considered, our findings (Tables 1 – 5) demonstrated that tree species affected the composition of the soil microbial community with variations recorded between bacterial and fungi community structure. Similarly, Gardner et al. (2023) reported that in a forest plantation, with a fungal/bacterial ratio of 2:1, fungi dominated the structure of the soil microbial population, and the bacterial community was dominated by Gram-positive bacteria rather than Gram-negative. However, in mixed plantations, the microbial structures linked to soil carbon and nitrogen were considerably higher, and the co-occurrence networks were more resilient (Gao et al., 2021).

CONCLUSION
In addition to widely reported edaphic factors influencing the community structure of bacteria and fungi, this study clearly demonstrated the possible influence that tree species exert over bacterial and fungal community structure especially in an arboretum. The study concluded that tropical tree species affects community structure of soil microorganisms. 
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