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With the benefits provided by the molecular techniques in the study of ectomycorrhizal fungi (EcMF), our knowledge about 
the different lineages of species integrating the fungal communities in forest ecosystems has increased greatly. Beyond of records 
of above ground fruit bodies the EcMF communities are being more accurately revised, based on below ground distinctive root 
tips morphotypes. Numerous papers document the species diversity and community composition of EcMF in temperate forests, 
but also information on tropical habitats of the world is increasing [1-5]. Research in natural habitats that consider sporocaps/
ectomycorrizae to recognize specific native ectomycorrhizal plant/fungi symbionts or EcMF community composition supported by 
molecular information has been recently developed in Mexico [6-14]. In the last few years as part of our monitoring program to study 
the macrofungi inhabiting different forest ecosystems from Mexico, we have focused our research on recognizing ectomycorrhizal 
fungal species associated to putative ectomycorrhizal trees, especially on tree species or on forest ecosystems devoid of 
information about the specific mycobionts. Examining the above ground fruit bodies and the below ground ectomycorrhizae 
counterparts, morphologically documented and supported by molecular tools, we have recorded the association between Fagus 
grandifolia var. mexicana trees with Lactaius badiopallescens, L. cinereus and L. fumosibrunneus, Carpinus caroliniana with L. 
indigo, Quercus xalapensis with L. strigosipes, Quercus sp. with L. strigosipes; Turbinellus floccosus with Abies religiosa and L. 
cuspidoaurantiacus and L. herrerae associated with Alnus acuminata [8,11-13].

Field work developed in a forest dominated by Gymnopodium floribundum (Polygonaceae) in the tropical deciduous 
forest established in southeastern Mexico (Chiapas State) (Figure 1a and 1b), led us to discover that the fruit bodies of the 
heterobasidiomycete Tremelloscypha gelatinosa (Figure 1c) locally named “nangañaña” are harvested during the rainy season 
by local people for consumption, whereas Lactarius chiapanenesis known as “moni” (Figure 1d), is harvested for sale in popular 
markets of the region [8,15}. Tremelloscypha gelatinosa is a member of the Sebacinales group A and it is phylogenetically related 
to ectomycorrhizal species [16,17]. The presence of Lactarius chiapanenesis and Tremelloscypha gelatinosa under Gymnopodium 
trees, suggested then, the possibility that G. floribundum is an ectomycorrhyzal-forming tree.  Surprising indeed, during 
subsequent explorations in such tropical forest we found the occurrence of a number of fruit bodies of putative EcMF belonging 
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ABSTRACT

Recent field work developed in a monodominant forest of Gymnopodium 
floribundum (Polygonaceae) in the tropical deciduous forest established in 
southeastern Mexico (Chiapas State), led us to discover a number of above 
ground fruit bodies of putative ectomycorrhizal species of basidiomycetes 
families Boletaceae, Amanitaceae, Russulaceae, Cortinariaceae and 
Cantharellaceae, and also to know the edibility of basidiomes of Tremelloscypha 
gelatinosa and Lactarius chiapanenesis both hunted during the rainy season 
by local people for consumption. The presence of such fungal groups under 
Gymnopodium trees suggested the possibility that G. floribundum is an 
ectomycorrhyzal-forming tree. In the tropical forests of Mexico above- and 
below ground ectomycorrhizal fungal component has not been investigated and 
for tropical members of the Polygonaceae, the ectomycorrhizal associates of 
Coccoloba but not of Gymnopodium have been recorded. We develop research 
in order to document the ectomycorrhizal fungal community of G. floribundum 
in the tropical deciduous forest of southeastern Mexico
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to basidiomycete families Boletaceae, Amanitaceae, Russulaceae, Cortinariaceae and Cantharellaceae (Figure 1e and 1f) 
(Bandala and Montoya 2014). While lineages of these groups are recognized as important elements of the ectomycorrhizal fungal 
community in different tropical forest worldwide, in the tropical forests of Mexico above- and below ground EcMF component 
has not been investigated and for tropical members of the Polygonaceae, to our knowledge,  the ectomycorrhizal associates of 
Coccoloba but not of Gymnopodium have been recorded  [18-29].

Figure 1. a. Gymnopodium forest panorama in the tropical deciduous forest under study. b. Gymnopodium floribundum. c. Tremelloscypha 
gelatinosa. d. Lactarius chiapanensis. e. Boletus sp. f. Inocybe sp.

Gymnopodium floribundum is monodominant over a number of hectares in the tropical deciduous forest under study (Figure 
1a) and the presence of the component of EcMF now observed above ground is expected to be potentially richer in species at 
root tip level, in congruence with the assumption that in tropical habitats, the aggregations or dominance of ectomycorrhizal trees 
are favored by the interaction of associated EcMF and that  monodominant forests may harbor a more diverse ectomycorrhizal 
community than mixed forest [30-32].  As this forest is continuously being fragmented, the ectomycorrhizal edible mushrooms could 
be an incentive for local communities to protect it. Local communities should learn about the value of the ecological role of the 
ectomycorrhizae for enhancing seedlings establishment and tree growth, and appreciate the relation of the presence of these 
later with the availability of fruit bodies production as an alternative to obtain a non-timber forest product, source of protein-rich 
food and of economic incomes.

We have in developing a long-term project to investigate the ectomycorrhizal fungal community of Gymnopodium floribundum 
in the tropical deciduous forest of southeastern Mexico with the following main goals: taxonomic studies to describe the 
ectomycorrhizal species (sporomes/ectomycorrhizas), recognize specific interactions analyzing root tips, document the species 
richness and the structure of the ECM fungal community.

REFERENCES
1.	 Dickie IA and Moyersoen B. Towards a global view of ectomycorrhizal ecology. New Phytol. 2008;180: 263-265.

2.	 Peay KG, et al. Potential link between plant and fungal distributions in a dipterocarp rainforest: community and phylogenetic 
structure of tropical ectomycorrhizal fungi across a plant and soil ecotone. New Phytologist. 2010;185:529–542.

3.	 Tedersoo L, et al. Ectomycorrhizal lifestyle in fungi: global diversity, distribution, and evolution of phylogenetic lineages. 
Mycorrhiza. 2010;20:217-263.

4.	 Smith ME, et al. Ectomycorrhizal fungal diversity and community structure on three co-occurring leguminous canopy tree 
species in a Neotropical rainforest. New Phytol. 2011;192:699-712.

5.	 Séne S, et al. Ectomycorrhizal fungal communities of Coccoloba uvifera (L.) L. mature trees and seedlings in the neotropical 
coastal forests of Guadeloupe (Lesser Antilles). Mycorrhiza. 2015.

6.	 Morris MH, et al. Multiple species of ectomycorrhizal fungi are frequently detected on individual oak root tips in a tropical 
cloud forest. Mycorrhiza. 2008;18:375-383.

7.	 Valdés M, et al. The ectomycorrhizal community in a Pinus oaxacana forest under different silvicultural treatment. J. Trop. 
For. Sci. 2009;21:88-97.

8.	 Montoya L and Haug I, Bandala VM. Two Lactarius species associated with a relict Fagus grandifolia var. mexicana population 
in a Mexican montane cloud forest. Mycologia. 2010;102:153-162.

http://www.ncbi.nlm.nih.gov/pubmed/19138216
http://www.ncbi.nlm.nih.gov/pubmed/19878464
http://www.ncbi.nlm.nih.gov/pubmed/19878464
http://www.ncbi.nlm.nih.gov/pubmed/20191371
http://www.ncbi.nlm.nih.gov/pubmed/20191371
http://www.ncbi.nlm.nih.gov/pubmed/21883231
http://www.ncbi.nlm.nih.gov/pubmed/21883231
D:\Aditya\Research & Review\Research & Review\JBS\JBS-Vol 4\JBS-Vol 4.3\JBS-Vol 4.3_W\JBS-15-691\10.1007\s00572-015-0633-8
D:\Aditya\Research & Review\Research & Review\JBS\JBS-Vol 4\JBS-Vol 4.3\JBS-Vol 4.3_W\JBS-15-691\10.1007\s00572-015-0633-8
http://www.ncbi.nlm.nih.gov/pubmed/18704515
http://www.ncbi.nlm.nih.gov/pubmed/18704515
http://www.frim.gov.my/v1/JTFSOnline/jtfs/v21n2/88-97.pdf
http://www.frim.gov.my/v1/JTFSOnline/jtfs/v21n2/88-97.pdf
http://www.ncbi.nlm.nih.gov/pubmed/20120238
http://www.ncbi.nlm.nih.gov/pubmed/20120238


e-ISSN:2320-0189 
p-ISSN:2347-2308

75RRJBS| Volume 4 | Issue 3 | October-December, 2015

9.	 Montoya L, et al. New and interesting species of Lactarius from Mexico including scanning electron microscope observations. 
Mycotaxon. 1996;57:411-424.

10.	 Kennedy PG, et al. Ectomycorrhizal fungi in Mexican Alnus forests support the host co-migration hypothesis and continental-
scale patterns in phylogeography. Mycorrhiza. 2011;21:559-568.

11.	 Garay-Serrano E, et al. Morphological and molecular identification of the ectomycorrhizal association of Lactarius 
fumosibrunneus and Fagus grandifolia var. mexicana trees in eastern Mexico. Mycorrhiza. 2012;22:583-588.

12.	 Lamus MV, et al. Ectomycorrhizal association of three Lactarius species with Carpinus and Quercus trees in a Mexican 
montane cloud forest. Mycologia. 2012;104:1261-1266.

13.	 Lamus MV, et al. Mycorrhizal synthesis of the edible mushroom Turbinellus floccosus With Abies religiosa from central 
Mexico. Mycoscience. 2015. 

14.	 Garibay Orijel R, et al. Caracterización morfológica y genética de las ectomicorrizas formadas entre Pinus montezumae y 
los hongos presentes en los bancos de esporas en la Faja Volcánica Transmexicana. Revista Mexicana de Biodiversidad. 
2013;84:153–169.

15.	 Bandala VM, et al. “Nangañaña” (Tremelloscypha gelatinosa, Sebacinaceae), hongo silvestre comestible del bosque 
tropical deciduo en la depresión central de Chiapas, México. Acta Bot. Mex. 2014;106:149-159.

16.	 Weiß M and Oberwinkler F. Phylogenetic relationships in Auriculariales and related groups -hypotheses derived from nuclear 
ribosomal DNA sequences. Mycol. Res. 2001;105:403-415.

17.	 Weiß M, et al. Sebacinales: a hitherto overlooked cosm of heterobasidiomycetes with a broad mycorrhizal potential. Mycol. 
Res. 2004;108:1003-1010.

18.	 Bandala VM and Montoya L. Macrohongos ectomicorrizógenos en bosque tropical de Gymnopodium (Polygonaceae) en el 
sur de México. Abstracts, VIII Congreso Latinoamericano de Micología, Medellín, Colombia. 2014.

19.	 Henkel TW, et al. Ectomycorrhizal fungi and their leguminous hosts in the Pakaraima Mountains of Guyana. Mycol. Res. 
2002;106:515-531.

20.	 Lee LS, et al. Ectomycorrhizas and putative ectomycorrhizal fungi of Shorea leprosula Miq (Dipterocarpaceae). Mycorrhiza. 
1997;7:63–81.

21.	 Smith ME, et al. The ectomycorrhizal fungal community in a neotropical forest dominated by the endemic dipterocarp 
Pakaraimaea dipterocarpacea. PLoS One. 2013;8:e55160.

22.	 Bandou E, et al. The ectomycorrhizal fungus Scleroderma bermudense alleviates salt stress in seagrape (Coccoloba uvifera 
L.) seedlings. Mycorrhiza. 2006;16:559-565.

23.	 Becerra AG and Zak MR. The ectomycorrhizal symbiosis in South America: morphology, colonization, and diversity. Pp. 19-
41. In Rai M. and Varma A. (eds.), Diversity and biotechnology of ectomycorrhizae. Soil Biology 25. Springer-Verlag Berlin. 
2011.

24.	 Brundrett MC. Mycorrhizal associations and other means of nutrition of vascular plants: understanding the global diversity 
of host plants by resolving conflicting information and developing reliable means of diagnosis. Plant Soil. 2009;320:37-77.

25.	 Buyck B and Ovrebo CL. New and interesting Russula species from Panama. Mycologia. 2002;94:888-901.

26.	 Kennedy PG, et al. Scaling up: examining the macroecology of ectomycorrhizal fungi. Mol Ecol. 2012;21:4151-4154.

27.	 Miller OK, et al. New and Interesting Ectomycorrhizal Fungi from Puerto Rico, Mona, and Guana Islands. Mycologia. 
2000;92:558-570.

28.	 Pegler DN. Agaric flora of the Lesser Antilles. Kew Bull Add Ser. 1983;IX:1-668.

29.	 Wang B and Qiu YL. Phylogenetic distribution and evolution of mycorrhizas in land plants. Mycorrhiza. 2006;16:299-363.

30.	 Torti SD, et al. Causes and consequences of monodominance in tropical lowland forests. Am Nat. 2001;157:141-153.

31.	 McGuire KL. Common ectomycorrhizal networks may maintain monodominance in a tropical rain forest. Ecology. 2007; 
88:567-574.

32.	 Diedhiou AG, et al. Diversity and community structure of ectomycorrhizal fungi in mixed and monodominant African tropical 
rainforests. Pp 1-18. In: Bá, et al. (eds). Ectomycorrhizal symbioses in tropical and neotropical forests. CRC Press, Taylor & 
Francis Group, Boca Raton. 2014.

http://www.ncbi.nlm.nih.gov/pubmed/21331794
http://www.ncbi.nlm.nih.gov/pubmed/21331794
http://www.ncbi.nlm.nih.gov/pubmed/22402818
http://www.ncbi.nlm.nih.gov/pubmed/22402818
http://www.ncbi.nlm.nih.gov/pubmed/22675052
http://www.ncbi.nlm.nih.gov/pubmed/22675052
https://www.researchgate.net/publication/281604950_Mycorrhizal_synthesis_of_the_edible_mushroom_Turbinellus_floccosus_with_Abies_religiosa_from_central_Mexico
https://www.researchgate.net/publication/281604950_Mycorrhizal_synthesis_of_the_edible_mushroom_Turbinellus_floccosus_with_Abies_religiosa_from_central_Mexico
http://revistas.unam.mx/index.php/bio/article/view/29839
http://revistas.unam.mx/index.php/bio/article/view/29839
http://revistas.unam.mx/index.php/bio/article/view/29839
http://dialnet.unirioja.es/servlet/articulo?codigo=4703577
http://dialnet.unirioja.es/servlet/articulo?codigo=4703577
http://www.sciencedirect.com/science/article/pii/S0953756208618663
http://www.sciencedirect.com/science/article/pii/S0953756208618663
http://www.sciencedirect.com/science/article/pii/S0953756208604219
http://www.sciencedirect.com/science/article/pii/S0953756208604219
http://sites.biology.duke.edu/fungi/mycolab/publications/henkel2002MycolRes.pdf
http://sites.biology.duke.edu/fungi/mycolab/publications/henkel2002MycolRes.pdf
http://link.springer.com/article/10.1007%2Fs005720050165
http://link.springer.com/article/10.1007%2Fs005720050165
http://www.ncbi.nlm.nih.gov/pubmed/23383090
http://www.ncbi.nlm.nih.gov/pubmed/23383090
http://www.ncbi.nlm.nih.gov/pubmed/17033816
http://www.ncbi.nlm.nih.gov/pubmed/17033816
http://link.springer.com/chapter/10.1007%2F978-3-642-15196-5_2
http://link.springer.com/chapter/10.1007%2F978-3-642-15196-5_2
http://link.springer.com/chapter/10.1007%2F978-3-642-15196-5_2
http://link.springer.com/article/10.1007%2Fs11104-008-9877-9
http://link.springer.com/article/10.1007%2Fs11104-008-9877-9
http://www.ncbi.nlm.nih.gov/pubmed/21156563
http://www.ncbi.nlm.nih.gov/pubmed/22924792
http://www.fpl.fs.fed.us/documnts/pdf2000/mille00a.pdf
http://www.fpl.fs.fed.us/documnts/pdf2000/mille00a.pdf
https://www.researchgate.net/publication/38980725_Agaric_Flora_of_the_Lesser_Antilles
http://www.ncbi.nlm.nih.gov/pubmed/16845554
http://www.ncbi.nlm.nih.gov/pubmed/18707268
http://www.ncbi.nlm.nih.gov/pubmed/17503583
http://www.ncbi.nlm.nih.gov/pubmed/17503583
http://www.crcnetbase.com/doi/abs/10.1201/b16536-2
http://www.crcnetbase.com/doi/abs/10.1201/b16536-2
http://www.crcnetbase.com/doi/abs/10.1201/b16536-2

