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ABSTRACT 

Although the importance of arbuscular mycorrhizal (AMF) plant-fungi symbiosis is recognized 

worldwide, there are some aspects of community structure and function in tropical pasture 

agroecosystems that have not been studied. In the Colombian Caribbean, most of the studies have 

been related to the benefits of symbiosis in different hosts, especially in aspects of productivity, plant 

nutrition and fertilizer substitution, which has allowed to determine the potential use of these 

microorganisms in conventional production systems or in clean production systems. The objective of 

this study was to isolate spores of arbuscular mycorrhizal fungi (AMF) associated with compacted 

and non-compacted rhizosphere of Bothriochloa pertusa (L) A. Camus from cattle farms in the 

municipalities of Sincelejo and Tolú and to establish the most predominant groups or species. The 

results show a higher abundance of AMF genera, corresponding to the genus Glomus in non-

compacted soils of the two municipalities evaluated. The most adapted morphospecies found in both 

ecosystems was Glomus aggregatum Schenck & Smith, Koske, 1995, which is a morphospecies used 

as an inoculant for the improvement and productivity of tropical crops. 
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INTRODUCTION 

Arbuscular mycorrhizal fungi (AMF) establish symbiosis with plant roots, playing a key role in the 

recycling of ecosystem nutrients and plant protection against stress conditions, the elimination of 

pathogens and the decomposition of solid residues, which increases plant rooting, thanks to the 

production of phytohormones, enzymes and other phytoactive substances (Kaschuk et al., 2010); They 

also contribute to the improvement of soil structure and improvement of physico-chemical parameters 

to be taken into account when carrying out measurement, evaluation and sustainability studies, which 

makes them an optimal and sensitive indicator in soil quality monitoring (Schloter, 2003; Bending, 

2004; Windinga, 2005; Sant'anna, 2009). 
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Most pasture soils in the Caribbean region of Colombia show deterioration due to indiscriminate 

logging, intoxication from the use of fertilizers and pesticides and overgrazing by livestock farming 

(Dane, 2010). In this region, cattle raising is the most representative economic activity in the 

department of Sucre, 84.9% of the land is dedicated exclusively to grazing, and its exclusive source 

of animal feed is native leguminous plants and grasses. Colosuana grass (Bothrichloa pertusa (L) A. 

Camus) is the predominant species in the region, where it reports an extensive sown area 

(approximately 274,005 ha); becoming the most economically important grass established in these 

soils as a feeding alternative (Chamorro, 1994; Sieverding, 1983). 

Taking into account the above problems, it is necessary to isolate and evaluate the presence of spores 

and the most predominant morphospecies under two agro-ecological conditions (compacted and non-

compacted soils) on livestock farms in the municipalities of Sincelejo and Tolú in the department of 

Sucre. 

 

MATERIALS AND METHODS 

• Study site. The present study is descriptive and was carried out in farms sown with kikuyo pasture 

dedicated to livestock and non-intervention forest areas located in the municipalities of Sincelejo 

and Tolú, in the Department of Sucre. 

• Sample selection. The population will be made up of livestock farms planted with intensively grazed 

kikuyo grass and undisturbed native forest areas in the municipalities of Sincelejo and Tolú. The 

samples were collected in the first semester of the year 2021, during the rainy season, in two 

previously identified agroforestry zones (undisturbed native forest and degraded or compacted zone) 

established only with kikuyo grass (Bothriochloa pertusa (L) A. Camus). A representative sampling 

was carried out in the areas, taking 20 samples randomly at a depth of 0, 15 and 25 cm, collecting 

soil and roots at the same time. The samples were placed in plastic bags labelled with the name of 

the zone and date of collection. The samples taken from each agroforestry zone were divided into 

two equal portions for physicochemical and microbiological analysis. 

• Sample processing and spore isolation. The soil samples were sieved to separate the coarse parts 

of the soil (stones, gravel) and roots. Once sieved, physical-chemical analysis and isolation of spores 

of arbuscular mycorrhizal fungi was carried out, using the technique proposed by Pérez et al., 2012. 

Spore counting was carried out by taking two millilitres of each sample, deposited in a nematode 

counting chamber (Nematodo de slide) (Menge, 1991) and three counts per sample were carried out 

to obtain an estimate of the total number of spores (Pérez et al., 2012; Epitia and Pérez 2016). 

• Taxonomic identity of AMF. The isolated morphospecies were placed in Petri dishes, observed 

under a stereoscope to detail their characteristics in water, to verify and remove spores of other 

morphotypes and contaminating particles. Once the spores were cleaned and the morphospecies 

were verified, they were identified to genus level, using techniques proposed by Schenck and Pérez 

(1990), Morton (1996), Oehl et al. (2011); Pérez et al., (2012); Epitia and Pérez, (2016) and INVAM 

(2020). 

 

RESULTS AND DISCUSSION 

The results obtained for the quantity of spores per g of soil showed significant differences between 

the means of each municipality and type of soil analyzed. The highest quantities of spores were 

observed in the municipality of Sincelejo for compacted soils compared to Tolú. Likewise, according 

to Tukey's test, higher AMF density values were observed in non-compacted soils for the municipality 

of Sincelejo with respect to the other soils analyzed in Tolú. 

Figure 1 shows the number of spores of arbuscular mycorrhizal fungi (AMF) isolated in compacted 

and non-compacted soils of cattle farms planted with Bothriochloa pertus (L) A. Camus grass in the 

municipalities of Sincelejo and Tolú. The amount of spores isolated in each agroecosystem indicates 

that under non-compaction conditions the presence of spores is higher for the cattle farms in the 

municipality and lower for those in the municipality of Tolú. Likewise, it is observed that under 

compaction conditions the quantity is reduced by approximately 35.94% in the soils of the cattle farms 

in the municipality of Sincelejo and 77.21% in the soils of the cattle farms in the municipality of Tolú. 
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Figure 1. Number of spores of arbuscular mycorrhizal fungi in soils of livestock farms in 

compacted and non-compacted conditions in the municipalities of Sincelejo and Tolú, respectively. 

 

The arbuscular mycorrhiza-forming fungi species known as Glomus aggregatum Schenck & Smith, 

Koske, 1995 (Figure 2 y 3) and other members of Glomeromycota may also help in soil detoxification 

processes and ecosystem-level metabolic pathways. For example, an experiment in 2010 showed that 

root-mycorrhizal interface was significantly more successful at detoxifying arsenic-laced soils than 

non-associated roots. The study showed that the presence of G. aggregatum methylated the arsenic in 

the soil, but that indigenous soil microorganisms were responsible for further detoxification of 

dimethylarsinic acid into trimethylarsine oxide (Ultra et al., 2007). 

Figure 2 shows the characteristics of the morphospecies of arbuscular mycorrhizal fungi (Glomus 

aggregatum Schenck & Smith, Koske, 1995) isolated from the rhizosphere of compacted soil in the 

municipality of Tolú, department of Sucre, Colombia. 

 

Morphospecies: Glomus aggregatum OBJ 40 X 

DESCRIPTION OF THE SPORE: 

Shape: Globose Diameter (µm): 115 Color: 

Aqua: Brown 

L.V.P.: light brownish yellow 

Cytoplasmic content: 

Granular-filamentous Surface structure: 

Smooth 

Composition and type of wall: Number of 

layers: 2 layers: Inner: light yellow with a 

lamellar appearance. 

Outer: dark yellow with a smooth appearance 

Wall width ((µm): 4 

 

Hyphal junction width: Hyphal diameter (µm): 

16.9 

Pore diameter (µm): 6.8 

Taxonomic determination: 

Genus: Glomus Clado Ab 2 

morphospecies: Characteristics similar to 

Glomus aggregatum Schenck & Smith, 1985 

Additional Remarks: Two spores joined by hyphal connection. 

Figure 2. Morphological characteristics of Glomus aggregatum Schenck & Smith, 1985, isolated in 

the municipality of Sincelejo, department of Sucre, Colombia. 
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Figure 3 shows the characteristics of the morphospecies of arbuscular mycorrhizal fungi (Glomus 

aggregatum Schenck & Smith, Koske, 1995), isolated from the rhizosphere of compacted soil in the 

municipality of Sincelejo, department of Sucre, Colombia. 

 

Morphospecies: Glomus aggregatum OBJ 40 X 

DESCRIPTION OF THE SPORE: 

Shape: Globosa Diameter (µm): 158.5 Color: 

Water: Coffee 

P.V.L: Semi-dark brown yellow 

Cytoplasmic content: Granular 

Surface structure: smooth Composition and 

wall type: Number of layers: 1 layers: 

only 

Wall width (µm): 6.5 
 

Width and type of hyphal junction: Hyphal 

diameter (µm): 32.5 Pore diameter (µm): 13 

Taxonomic determination: 

Genus: Glomus Clado Ab 2 

morphospecies: Characteristics similar to 

Glomus aggregatum Schenck & Smith, 1985 

Additional remarks: Hypha bifurcate. Spore fragmented 

Figure 3. Morphological characteristics of Glomus aggregatum Schenck & Smith, 1985, isolated in 

the municipality of Tolú, department of Sucre, Colombia. 

 

According to the isolation of spores of arbuscular mycorrhizal fungi associated with Bothriochloa 

pertus (L) Camus from the municipality of Sincelejo, 30 morphospecies were identified with 

microscopically similar characteristics (cf) to species according to taxonomic keys determined by 

Oehl et al. (2011), Oehl and Sieverding (2011), INVAM (2020), Peña (2006), which were 

taxonomically classified into 11 possible genera: Claroideoglomus, Viscospora, Glomus Ambispora, 

Gigaspora, Funneliformis, Intraspora, Tricispora, Acaulospora, Diversispora, Simiglomus, of which 

48% corresponds to the genus Glomus, followed by the genera Claroideoglomus and Diversispora 

with 10%, Viscospora and Gigaspora with 7% and with a value of 3% morphotypes, corresponding 

to the genera Ambispora, Funneliformis, Intraspora, Tricispora, Acaulospora, Simiglomus. 

 

The isolation of spores present in compacted and non-compacted soils associated with Bothriochloa 

pertusa (L) A. Camus grass in the municipality of Tolú, identified 12 morphospecies with 

microscopically similar characteristics (cf) to species according to taxonomic keys determined by 

Oehl et al. (2011), Oehl and Sieverding (2011), INVAM (2013), Peña (2006), classified in the 

following genera: Glomus Clado ab, Glomus Clado ab1, Glomus and Simiglomus, of which 70 % 

corresponds to the genus Glomus, followed by the genera Glomus clado ab. 

 

The results obtained determined that the greatest presence of morphospecies in the compacted and 

non-compacted soils of the two municipalities studied corresponded to the genus Glomus, followed 

by other genera to a lesser extent. The soils in which the greatest quantity and/or richness of AMF in 

relation to genera was isolated were found in the municipality of Sincelejo, while those with the least 

richness corresponded to the municipality of Tolú. The richness composition of arbuscular 

mycorrhizal fungi in soils under different coverages is different, since vegetation, as an obligate host 

for arbuscular mycorrhizae, has a direct effect on the diversity of their populations (Schenck et al., 

1989; Peña-Venegas et al., (2007). 

 

CONCLUSION 

The greatest number of spores of arbuscular mycorrhizal fungi (AMF) were isolated in the 

municipality of Sincelejo in non-compacted soils of cattle farms compared to the municipality of Tolú, 
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where the salinity of the soils could be an unfavorable abiotic condition for the growth and adaptability 

of the spores of these fungi. Likewise, a greater presence of AMF was observed in compacted soils in 

this municipality than in the municipality of Tolú. Glomus aggregatum is a morphospecies of 

arbuscular mycorrhizal fungus used as a soil inoculant in agriculture and fruit growing. Like other 

species of this phylum, it forms an obligate symbiosis with plant roots, where it obtains carbon from 

the host plant in exchange for nutrients and other benefits. 
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