
Identification of the community and functional traits of arbuscular mycorrhizal fungi (AMF) 

as indicators of ecosystems dynamics in the seasonally flooded forest in Calakmul, 

Campeche, Mexico. 

 

Introduction 

 

The seasonally flooded forest (SFF) in the Yucatan Peninsula has very particular 

edaphological and floristic characteristics and is different from the rest of the surrounding 

vegetation. The vegetation that develops in the low floods exhibits particular features that 

allow it to tolerate droughts and extreme floods for several months. A few plant species found 

in this region are endemic, and of economic importance such as: Haematoxylum 

campechianum and Manilkara zapota. The soils of the SFF have high contents of clay and 

organic matter, combined with poor drainage, which facilitate flood in the rainy season 

(Palacio-Aponte et al., 2002).  

These kind of environments do not have studies about the community’s dynamic of soil 

microorganisms, specially their relationship with plant and the effects of climate seasonality 

nor their response through the functional attributes of arbuscular mycorrhizal fungi (AMF). 

The soil biota is seen as a key factor in many soil ecosystem processes, especially the AMF. 

These fungi play important functional roles in ecosystems, like the transfer of nutrients, 

modification of the physical soil environment, carbon sequestration and alteration of plant 

interactions with other biota but those taxa are poorly studied specially in the tropical 

seasonally flooded forest where they are strongly threatened by the change in land use.  

Moreover, the diversity of AMF in SFF has not been characterized and their distribution 

patterns in these environments are not fully understood (Azcón-Aguilar et al., 2009). 

Therefore, the studies of AMF diversity are of great importance because they are a 

fundamental key to understand the  relationship between plant and fungi evolution (Vigneron 

et al., 2018), soil health and SFF assemblage community (Tedersoo et al., 2020) with the 

objective to determine the diversity and relation of AMF with the plant species in the SFF 

and understand the seasonally effects on AMF as indicators of ecosystems dynamics in the 

SFF at Calakmul, Campeche, Mexico.  

 

Objectives  

 To determine the diversity and relationship of AMF with the plant species in the SFF 

at Calakmul, Campeche, Mexico. 

 To understand the seasonally effects on arbuscular mycorrhizal fungi species (AMF) 

as indicators of ecosystems dynamics.  

 To determine the seasonal functional attributes, change of intra-radical AMH 

structures (hyphae, arbuscles and vesicles), the structure and composition of the AMF 

community and extra-radical mycelium production as indicators of the efficiency of 

AMF activity. 

 

Materials y methods 

 

For the AMF community identification from the SFF, we are proposing to go to the field 

during the dry season (May 2020) and rainy season (November 2020). I am going to travel 



from Mexico City to Calakmul, Campeche to accomplish the field work and data collection. 

Extra personnel will be hired to assist in the field and greenhouse work.  

We will take 42 samples of soil, seeds and roots within a grid plot. This soil samples will be 

used for the extraction, quantification and identification of spores in the soil in order to 

characterize the present AMF community and extrarradical mycelium. It will be used to 

determine the physical and chemical soil properties for each season in the SFF. The root 

samples will be used to assess the rate of colonization by AMF present in the surrounding 

trees by season and the seeds will be collected and germinated to use in a controlled 

experiment. 

To determine if there is a seasonal change in abundance, richness and diversity of AMF 

species per season the samples will be analyzed by the wet sieving and decanting method of 

Gerdemann y Nicolson (Moreira et al., 2012)  

The characteristics of the color, shape and size of the spores will be used for taxonomic 

determination with the aid of keys proposed by The International Culture Collection of 

Arbuscular Mycorrhizal Fungi – INVAM. The richness and abundance of species will be 

evaluated by mean of the number of species and spores per site. To determinate roots 

colonization by AMF we will use the trypan blue staining method. 

To determinate if there is an effect of seasonal change in extrarradical mycelium we will use 

the extraction and quantification techniques of Miller and Jastrow (1998) and Jakobsen 

(1998).  

The soil samples will be analyzed for P, organic matter, pH, N total, N available and relative 

humidity. Also in the field the soil temperature and humidity will be registered.  

Additionally, we will have a greenhouse controlled experiment using a complete and 

balanced factorial experimental design, with two factors, one will be the inoculum of AMF 

with two levels (with and without AMF) and another the flood with three levels (Flooded, 

dry and control). We will use seeds of the plant from the SFF, it will be collected in the region 

and germinated with the SFF soil, in plastic box and put 6 seed plans per each box. To 

determinate if the AMF´s have some preference to colonize some species. The design will be 

completely random with 4 boxes per treatment with 6 seedlings per box of at least 3 different 

species to test the response of the functional attributes of the same AMF community to water 

stress or flooding in different tree species. 
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Relevant information, especially noting if any other financial support for the project exists. 

 

This project is part of the requirements to obtain the PhD degree, the team members have 

been working to understand soil-plants dynamics in seasonality of the low flood forest in 

Calakmul Mexico. Their main goal is to understand how does this ecosystem works and if it 

could be resilient to the impact of climate change.  The project is partially funded by National 

Autonomous University of Mexico (UNAM); ECOSUR (El Colegio de la Frontera sur) and 

COLPOS (Colegio de Posgraduados) support it with laboratory and field space.  


