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THE REAL AVATAR: 3-D EXPLORATIONS OF TROPICAL FOREST CANOPIES FOR
SCIENCE AND CONSERVATION

Gregory Asner

Carnegie Institution for Science Email: gpa@stanford.edu

Tropical forest canopies remain largely unexplored places, owing to their geographic
remoteness and inaccessibility in the field. Our collective efforts to explore and understand the
evolution of tropical forests and canopy species has, in the past, been limited to tree and plot
level studies, canopy cranes over a few hectares, and occasional airborne sampling (i.e.
dirigibles). These approaches have a limited footprint, and they are hard to repeat. As a result,
the science and conservation communities are left more with a view of the trees, and not of
the forests of trees and other canopy species that are impacted by climate and land-use change.
Satellites are helping with an increasing resolution, but their “biological resolution” is low, and
truly detailed studies of tropical forest canopies over large geographic distances have remained
elusive. New airborne technologies and ecological research techniques are breaking this long-
standing barrier to exploring remote tropical forest canopies. Forest 3-D structure, functional
traits, and taxonomic identity have become accessible over millions of hectares of forest in the
Amazon, Madagascar, Mesoamerica and the Pacific Islands. The Carnegie Airborne
Observatory, or CAO, is the first airborne taxonomic mapping system dedicated to large-scale,
high biological resolution study of tropical forests. With new flights conducted throughout the
Western Amazon, Panama, and elsewhere, the data reveal previously unknown variation in
forest canopy structure, habitat, understory vegetation patterns, carbon stocks, leaf functional
traits, and species composition. From these data, relationships to geology, topography, soil
fertility, and climate provide new ecological insight that can greatly increase our understanding
of evolutionary patterns and conservation hotspots.
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HUMAN IMPACT ON EPIPHYTE DIVERSITY OF TROPICAL FORESTS

Robbert Gradstein

Muséum National d’Histoite Naturelle. Paris, France. Email: gradstein@mnhn. fr

Tropical moist forests are a rich habitat for a myriad of epiphytic plants including orchids,
bromeliads, various groups of ferns, and bryophytes. These organisms play important
ecological roles in the forest canopy by intercepting and retaining rain water and nutrients, and
by providing habitat to other canopy dwellers. Due to their close dependence on atmospheric
conditions, epiphytes are very sensitive to environmental changes and may be excellent
bioindicators to monitor climate change en environmental pollution. Nevertheless, the effects
of global change on epiphytes remain poorly understood and incompletely documented. This
lecture briefly summarizes the current understanding of the impact of land use changes on
epiphyte diversity of tropical forests. Recent work along land use gradients in Mexico,
Venezuela, Ecuador, Bolivia and elsewhere, cutting through natural and secondary forests,
fallows, pastures and agroforests, has shown that human disturbance effects on diversity differ
markedly among epiphyte groups. Canopy closure, microclimate and host tree characteristics
are principal drivers of epiphytic diversity, but epiphyte survival and recovery in the modified
habitats also strongly depends on the desiccation tolerance of the epiphytic taxa. Preservation
of canopy cover in the modified habitats is crucial to the conservation of the forest
biodiversity. The recent studies also indicate that recovery of epiphyte diversity in regenerating
forests is a very slow process. Epiphyte harvesting for commercial purposes and removal of
epiphytes from trunks in plantations are major threats to epiphyte diversity that need legal
action. In fact, recent experimental work has shown that epiphytic growth on cacao trees does
not negatively impact flowering and fruit set, hence cocoa yield, contrary to common belief.
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INFLUENCE OF HUMAN ACTIVITIES IN INSECT ECOLOGY

Claire M. P. Ozanne

Centre for Research in Ecology, University of Roehampton. Roechampton Lane, London SW15 5P], UK.
Email: c.ozanne@roehampton.ac.uk

The influence of human activities on terrestrial ecosystems in general and on insect
populations and communities in particular, is increasing in magnitude and reach. Activities
range from those with direct effects, such as control of individual species and introduction of
others, to ones with indirect impacts including landscape modification, climate change,
pollution and the spread of invasive species. The community of canopy scientists has been
particularly vigilant in observing, documenting and reporting on anthropogenic effects in
forests. There has been an expansion in the range and complexity of the questions we are
asking from fundamental ones about taxonomy and biodiversity to the more applied and
multidisciplinary (utilization, sustainability, climate change and anthropogenic impact). This
trend is evidenced not only in the literature, but by the body of work presented at the six
International Canopy Conferences held since 1994. I will draw on studies over the period
1994-2012 to illustrate some of the key human influences. I will then focus on one aspect of
human impact — landscape modification. Using examples from work on canopy arthropods in
temperate and tropical forests from the UK, Australia, Guyana, Nigeria and Ethiopia, I will
address the effects of habitat removal -(fragmentation, edge effects, fire) and habitat
augmentation- (plantation, enhancement); the significance of interaction between human
activities for insect communities and ecosystem function, and the issues that arise in forests
which are crucial resources for indigenous communities. In conclusion we will identify some of
the main questions that members of the canopy science and policy community see as shaping
future trajectories for research into human influences on insect ecology.
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ESTIMATION OF BIOPHYSICAL VARIABLES USING HEMISPHERICAL PHOTOGRAPHY

Juan Manuel Nufiez* & Carlos Rodriguez-Gardufio

Centro de Investigacién en Geografia y Geomatica “Ing. J. L. Tamayo A. C.” (Centro GEO). Contoy 137,
Lomas de Padierna, Tlalpan. 14240 México, D. F. *Email: jnunez@centrogeo.org.mx

Biophysical parameter estimation based on measurement of the gap fraction using
hemispherical photography is employed in the estimation of biophysical variables associated to
canopy cover. In-situ measurement of such variables is important in the processes associated
with remote sensing mapping and characterization of the forest canopy; therefore the use of
these instruments has a high potential in the structural parameters estimated versus other for
similar purposes. In this paper we analyze various methods of taking hemispherical
photographs (fisheye) to obtain the gap fraction in all directions zenith, which allows
estimating biophysical variables. The aim of this experiment was to evaluate the select method
of hemispherical photography in-situ for the estimation of biophysical variables associated
with canopy cover. Experimental measurements were carried out as part of the "Fondo
Institucional de Fomento Regional para el Desarrollo Cientifico, Tecnolégico y de Innovacion
(FORDECyT), entitled: “Desarrollo de Redes para la Gestion Territorial del Corredor
Biologico Mesoamericano - México”(DRGTCBM - México) during the months of June and
August 2011 in the study area of San Lazaro and La Corona in the municipality of Marques de
Comillas, Chiapas. The methodology was based on four sequential steps: (1) taking
photographs in field, (i) obtain the basic parameters and prepare the best selected images, (iii)
estimate the fraction of gap by classifying the image, and (iv) derive biophysical parameter LAIL
The results are compared with simultaneous measurements taken with the PCA LAI-2000.
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GENETIC STRUCTURE OF THE EPIPHYTIC BROMELIAD Guzmania monostachia
(BROMELIACEAE) IN RECOVERING MONTANE FOREST AREAS

Alfredo Cascante-Marin"**, Jan H. D. Wolf', J. Gerard B. Oostermeijer' & E. J. Fuchs’

Institute for Biodiversity and Ecosystem Dynamics (IBED), Universiteit van Amsterdam. P.O. Box 94062,
NL-1090 GB Amsterdam, The Netherlands. ?Escuela de Biologfa, Universidad de Costa Rica. Apartado Postal
11501-2060 SanPedro de Montes de Oca, Costa Rica. *Email: alfredo.cascante@uct.ac.cr

After clear-cutting of forested areas or abandonment of agricultural lands, a frequent pattern in
Neotropical areas is the recolonization by plants. Most literature on vascular epiphytes in
successional habitats deals with changes in species richness and community composition.
From the perspective of genetic structuring, little is known about the establishment pattern of
epiphyte populations, which may help to understand the natural process of epiphyte
recolonization and contribute to management and restoration strategies of plant genetic
diversity. The objective of present study is to evaluate the genetic composition and structure
among successional populations of a vascular epiphyte in montane forests. Using
microsatellites markers, we examined the genetic structure of six populations of the bromeliad
Guzmania monostachia in secondary forests patches in Costa Rica. Within each forest patch, we
sampled 18-22 plants per tree from three different host-trees. Populations distributed over
different forest patches and irrespective of their successional condition (early vs. late
succession) showed a marked deficiency of heterozygote genotypes and high inbreeding levels
(FIS = 0.866-0.958). Paired comparisons between populations from different forest patches
indicated significant levels of genetic differentiation (FST = 0.007-0.342), not related to the
geographical distance between them. An analysis of spatial genetic autocorrelation indicated
significant gene flow between groups of plants within the same forest patch and separated <60
m, while little gene flow was detected among populations in forest patches separated by more
than 400 m. The combination of high intrapopulation genetic homogeneity and high
differentiation among populations in different successional forest patches in G. monostachia is
partially explained by a predominant selfing breeding system and limited seed dispersal. Similar
to terrestrial colonizing plants, founder effects and genetic drift during the colonization of
single trees and forest patches are also likely to influence the genetic structure of colonizing
epiphytes.
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THE SIERRA DE ORGANOS PARK, AN AREA WITH CANOPY QUANTITATIVE
INFORMATION FOR ANALYSIS OF ECOLOGICAL DYNAMICS

E. David Enriquez Enriquez'*, Miguel Adame Gonzélez’, José Jests Sigala Rodriguez’ & Maria
del Refugio Vacio de la Torre’

12Unidad Académica de Agronomia, Universidad Auténoma de Zacatecas, km 15.5 carretera Zacatecas-
Guadalajara. 98170 Zacatecas, Zacatecas, México. *Unidad Académica de Ciencias Biologicas, Universidad
Auténoma de Zacatecas, Campus II, Colonia Agronémica. 98066 Zacatecas, Zacatecas, México “Email::
davidenen@yahoo.com.mx

In the Sierra de Organos Park, the erosion process is very marked, and this has determined the
peculiar columnar rhyolite formations that were sculpted by this event and ecosystem
characteristics. These conditions established a flora and vegetation that are of scientific and
conservation interest, considering the character of protected area. The objectives of this study
are to determine the importance value of species and defining vegetation types .The study area,
where the Sierra de Organos Park is located, covers an area of 4792.6 ha, and it is found in the
western part of the state of Zacatecas in the municipality of Sombrerete, to 20 km northwest
of the city by the same name, between 23°44'58" and 23°48'29" North and 103°45'51" and
103°49'36" West. Based on photographic interpretation, botanical collections and sampling
areas, were defined the vegetation types by their physiognomy, dominant species and the
importance value of each species. From collection and identification of the vascular flora of
the area, resulted a floristic list that includes 406 species, 254 genera and 75 families.
Estimations were made of importance value for the most species of stratus of each type of
vegetation. Like in this case the interest is the canopy, only shows the data of seven vegetation
types and the relative. coverage (in parentheses) of tree stratus: Quercus woods (38.7%), Pinus
woods (39.2%), mixed Pinus and Quercus woods (49.2%), vegetation of rocky streams (44.4%),
vegetation of rock pinnacles (4.2%) and Mimosa and Opuntia scrub (8.4%).With the canopy
information obtained, is possible to monitor and quantify resilience to climate change and
increasing human pressuring in this area.
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THE CONSERVATION OF ETHIOPIAN CHURCH FORESTS

Neville N. Winchester'*, Claire M. P. Ozanne’, Margaret M. Lowman’ & Alemayehu Wassie®

Department of Geography, University of Victoria, P.O. Box 3060, British Columbia, Canada V8W 3R4.
2Centre for Research in Ecology, University of Roehampton, London, SW15 5PU, UK. *Nature Research
Center, North Carolina Museum of Natural Sciences, North Carolina State University, Raleigh NC, 27601,
USA. #Production Ecologist and Resource Conservationist, Gafat Endowment, BahirDar, Ethiopia. *Email:
winchest@uvic.ca

In the northern highlands of Ethiopia, remnants of old-aged afro-montane forests can be
found associated with Ethiopian Orthodox Tewahido Churches. Loss of these forests is the
greatest threat to the biological diversity of the region and small remnant fragments (e.g., 1-100
ha) of these afro-montane forests exist but will likely lose much of their biodiversity as the
surrounding habitat matrix continues to be eroded. Using a stratified random sampling design
we collected microarthropods from the canopy and ground in two Church forests and
compared diversity across a distant gradient. From 6472 microarthropods collected from
Berlese extractions a total of 51 species representing 30 families were identified from 1043
adult oribatid mites. We detected a significant effect of distance from the edge for species
richness at both sites. Distance from the edge and height from the ground within a forest
fragment showed little association with species composition. Well-developed soils still exist in
the Church forests of Ethiopia and support a rich, diverse microarthropod community as
exemplified by the oribatid mites. Conservation initiatives encompassing all forest fragments
are needed to maintain the unique and spectacular diversity that is intimately associated with
Ethiopian afro-montane forests
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FROM BIODIVERSITY-RICH OPEN WOODLANDS TO PLANTATIONS: AERIAL
PHOTOGRAPHS TELL A STORY OF RAPID DISAPPEARANCE OF KEY OAK-WOODLAND
HABITATS IN TEMPERATE EUROPE

Jan Miklin"*, Luka$ Cizek® & Stépan Vodka®

'University of Ostrava, Czech Republic. 2Academy of Sciences, Czech Republic. *University of South Bohemia,
Czech Republic. *Email: miklin@email.cz

In the past, latge areas of Europe were covered by oak woodlands with open and/or spatially
structured canopy (WOSSC) or oak savannahs maintained by fires, grazing, and coppicing.
During the last two centuries, however, such traditional management has been replaced by
planting even-aged plantations in commercial forests and by hands-off management in most
nature reserves. As a result, WOSSC have mostly been replaced by unstructured, closed-
canopy forests (UCCF).Floodplain woodlands along the lower Morava and Dyje Rivers (~8500
ha) represent biodiversity hot-spot and one of the most important refuges of organisms
associated with open-canopy woodlands in Central Europe, including many globally threatened
and internationally protected species. The area is protected as a UNESCO Biosphere Reserve
and under NATURA2000 scheme with a number of WOSSC associated organisms as target
species. Using flight-intercept traps placed in UCCF and WOSSC, we attempted to quantify
the importance of WOSSC as a habitat of tree-associated arthropods, including saproxylic
beetles, ants, wasps and bees, and spiders. Further, using visual photointerpretation of aerial
photographs of the area taken in 1938 and 2009, we quantified recent changes in the WOSSC
and UCCF cover in commercial forests and nature reserves. Diversity of each studied
arthropod group in WOSSC more than doubled that in the UCCF. WOSSC are thus crucial
for maintaining local biodiversity. Their cover, however, decreased from 43.6% to 8.3%, while
the UCCF cover increased from 45.4% to 91.7% of the total woodland cover between 1938
and 2009. Similar changes of woodland structure occurred in the commercial forests and the
reserves. We demonstrated a high conservation value and rapid disappearance of open-canopy
oak-woodlands. The magnitude of their loss parallels or even exceeds that of tropical forest
habitats. To prevent massive loss of biodiversity, large-scale restorations of open woodlands
are needed.
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SAVING THE FORESTS OF ETHIOPIA — ONE CANOPY AT A TIME

Margaret Lowman*

3Nature Research Center, North Carolina Museum of Natural Sciences, North Carolina State University,
Raleigh NC, 27601, USA. *Email: canopymeg@gmail.com

The forests of Ethiopia are vastly understudied and also degrading rapidly due to human
activities. Much of the original forests were cleared for agriculture, with the only remaining
fragments surrounding churches. These church forests comprise local and global “hotspots™ as
critical conservation areas for a large portion of Ethiopia’s remaining biodiversity, much of
which resides in the canopy. In addition to housing biodiversity, church forests provide
important ecosystem services including fresh water conservation (including springs),
pollinators, honey, shade, soil conservation, and spiritual values. Our initial vegetation surveys
indicate that church forests are refugia for many endangered Ethiopian trees.Assuming that
these forest canopies similarly provide islands of habitat for arthropods, we subsequently led
several expeditions to quantify the arthropods of church forests of different ages and sizes.
Methods included light traps, ant baits, yellow bowl traps, Malaise traps, interception traps,
sweet nets, beating trays, and others. In addition to many new species records and range
extensions of arthropods, we also partnered with the church leadership to implement forest
conservation initiatives. The Coptic (or Christian Orthodox) churches represent diverse
stakeholders in the world of conservation, but are critical important stewards of these last
remaining forest canopies in the Ethiopian highlands. Through workshops and education of
the young church disciples, we are optimistic about both conservation and restoration of these
important tropical forests.

11
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EFFECTS OF FARMING AND LIVESTOCK ON BIRDS OF THE CANOPY IN THE TROPICAL
DECIDUOUS FOREST IN THE CENTER OF VERACRUZ, MEXICO

Gerson Daniel Alducin—Chévezl*,]osé Lépez—ColIado1, Octavio Rafael Rojas—Sotoz, Mbobnica de
la Cruz Vargas-Mendoza', Alberto Asiain-Hoyos' & Lauro Lépez-Mata’

1Colegio de Postgraduados, Campus Veracruz, Predio Tepetates, Municipio de Manlio F. Altamirano, Veracruz,
México. ZInstituto de Ecologia, A.C., Xalapa, Veracruz, México. *Colegio de Postgraduados, Campus
Montecillo, Municipio de Texcoco, Estado de México, México. *Email: alducin.gerson@colpos.mx,

alducin@gmail.com

Currently, natural ecosystems have been widely disturbed; been farming and livestock one of
the main causes, so it is important to evaluate how these changes affect the local avifauna. We
assessed richness and composition of bird species of canopy present in three stages of corn
agroecosystem, compared to the one of the tropical deciduous forest in central Veracruz,
Mexico. The three stages of corn agroecosystem were characterized by different proportions of
grassland and fallow land, and also based on the proximity to well preserved patches of
tropical deciduous forest. The highest richness and species composition of the canopy was
showed by the stage nearest to the larger patches. All stages together host more than 50% of
the canopy species (70) from those to the tropical deciduous forest. In conclusion we suggest
that the practice of traditional agriculture in this region, allows “acahuales” to retain the
structural physiognomy of tropical deciduous forest canopy, but always when there is large
patches of well-preserved forest.

12
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THE EFFECTS OF HUMAN INFLUENCE ON EPIPHYTIC ORCHIDS IN THE
SUBTROPICAL REGION OF CENTRAL HIMALAYAS

Y. P. Adhikari* & A. Fischer

Geobotany, Department of Ecology and Ecosystem Management Technische Universitit Minchen (TUM)
Hans-Catl-von-Catlowitz-Platz 2, D- 85354 Freising, Germany. *E-mail: yadhikari25@gmail.com

We studied the effects of human influence on epiphytic orchids (EOs) with respect to (i) host
species and their characteristics (micro-site conditions), and (i) in a gradient concerning type
and intensity of land use (landscape conditions) under subtropical climate in Kathmandu
Valley, Nepal. There we established a 1.5 km grid net including surrounding forest areas and
analysed EOs: 156 systematically distributed grid points, 10 trees per point as close as possible
to the respective point. Data from remote sensing were used for classification of land use
types. Different human impact categories from very strong human impact (urban city) to very
low human impact (forest in national park) were compared with regard to the species richness
and abundance of EOs. In urban areas, Ficus religiosa turned out to be the most important host
species for orchids, while Schima wallichii and Alnus nepalensis significantly host orchids in the
other categories. Both species richness and abundance of EOs were significantly higher under
very low human impact and also in some remaining patches of primary forest than in the other
regions. Host bark characteristics played a vital role for orchid distribution under human
impact regimes, with significantly decreasing abundances towards stronger impacts. Host bark
pH, bark rugosity, sunlight intensity and host exposure to wind differed significantly for all
human impact categories in order to harbour EO species.The study reveals that to improve the
population sizes of orchids for future urban forestry it is essential (i) to protect old trees and
remaining patches of old forests as carriers of existing EO diversity, as a small “ecological
island” habitats, and as stepping stones between forest patches, (ii) to protect medium old trees
to ensure that they may become old trees, (iii) to plant new host in groups instead of single
isolate trees for the future.

14
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EFFECTS OF LANDSCAPE PATTERNS ON CLOUD FOREST ORCHIDS

Edicson Parra-Sanchez* & Dolors Armenteras

Universidad Nacional de Colombia, grupo Ecologfa del Paisaje y Modelacién de Ecosistemas. Colombia.
*Email: eaparras@unal.edu.co

Orchids are considerate as one of the most beautiful and endangered taxon at specific level to
extinction, due the particular and specific relationships on its habitat. Cloud forest is one of the
main hotspot of orchid-diversity in the world, but the land change by rural community might
lead extinction processes on this ecosystem. The response of organisms to this modification is
one of the most important questions in biology and ecology. Despite the orchids has been the
object of many research, little information exists regarding their response to edge effect. The
goal of this study was quantify and qualify the impact of edge effect in changing landscape on
orchid abundance/richness in cloud forest helping by rural communities. In this study, we
sampled transects in six relicts of cloud forest in two Andean ranges (west/central cordillera)
in Valle del Cauca belong rural associations, were measured diversity Alfa/Beta; vatiables
related to tree structure and the coverture/use around each relict. We found differences on
richness/abundances into/onto cordilleras. Abundance, richness and specific abundance of
orchid genus/species were related to the tree structure. The study showed a marked decrease
in abundance and richness at species level, near border against the inner areas of each relict,
due to differences in tree structures. The orchids’ abundances at the borders depended on the
covertures also, the multi-purpose crops whit tree covertures show higher orchids abundance
than other one. These findings suggests that changes of tree structure and biodiversity in cloud
forest are affected by landscape patterns, this effect maybe greater in endemic species, that’s
why management activities are necessary to concentrate on maintenance or transform the land
use/cover around the habitat to prevent loss of genetic diversity.
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EPIPHYTES AND HEMI-EPIPHYTES IN LOGGED LOWLAND TROPICAL MOIST FOREST,
TRINIDAD, WEST INDIES

Sheeba Sreenivasan® & Michael P. Oatham

Department of Life Sciences, Faculty of Science and Agriculture, The University of the West Indies, St
Augustine, Trinidad and Tobago, West Indies. *Email: Sheeba.Steenivasan@sta.uwi.edu

Despite their keystone roles and sensitivity to environmental degradation, vascular epiphytes
and hemi-epiphytes have been neglected in most studies of logged tropical forests. In the
Caribbean country of Trinidad and Tobago foresters have used two logging systems to extract
timber from monodominant Mora excelsa Benth. (Fabaceae) forests: ‘Open Range’ and
‘Periodic Block’. We compared the species richness, vertical distribution and community
composition of vascular epiphytes and hemi-epiphytes in five logging regimes in mora forest:
unlogged, Open Range and three Periodic Block sites (‘mature’, ‘intermediate’ and ‘young’).
Vascular epiphytic and hemi-epiphytic morphospecies from the lower trunk, upper trunk, and
crown shadow zones of selected trees in two replicate 0.25 ha plots in each logging regime
were sampled. Analyses of covariance among logging regimes detected no significant
differences in overall epiphyte species richness. However, at the familial level the species
richness of Araceae in the lower trunk zone was significantly higher in young Periodic Block
forest, whereas the frequency of occurrence of Orchidaceae was significantly lower in the
crown shadow zone of Open Range forest. Epiphytes grew at lower heights in logged forest,
and were closest to the ground in Open Range forest. Analyses of community composition
using ordination and cluster analysis confirmed that Open Range forest was distinct from the
other logging regimes with respect to the orchids from the crown shadow zone. The Periodic
Block system appears to be less detrimental to epiphyte and hemi-epiphyte diversity than the
Open Range system. Epiphytes and hemi-epiphytes may be useful to managers who wish to
assess biodiversity in tropical production forests.
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CONSEQUENCES OF HUMAN DISTURBANCES ON EPIPHYTE-PHOROPHYTE
NETWORKS IN A TROPICAL DRY FOREST OF WESTERN MEXICO

Roberto Carlos Sayago Lorenzana'*, Martha Elena Lopezaraiza-Mikel', Mariana Yolotl Alvarez
Afiorve', Alfredo Cascante-Marin®, Jests Ma. Bastida' & Mauricio Quesada'

ICentro de Investigaciones en Ecosistemas, Universidad Nacional Auténoma de México, Apartado Postal 27-3
(Xangari), Morelia, Michoacan 58089, México. *Escuela de Biologfa, Universidad de Costa Rica, Codigo Postal
2060, San José, Costa Rica.*Email: rsayagos@oikos.unam.mx

The tropical dry forest of Mexico has been largely affected by human activities. Anthropogenic
disturbances cause habitat fragmentation that promotes secondary succession of forests.
Vascular epiphyte plants establish commensalistic interactions with their host trees
(phorophytes), grow in stressing environments and have long life cycles. They are considered
the most vulnerable growth form to human disturbances. We employed a network approach to
identify the factors that structure bromeliad-phorophyte networks and to evaluate changes on
the epiphyte community along a successional gradient of tropical dry forest in western Mexico.
We recorded all woody individuals and their interactions with bromeliads at 9 sites that
encompassed a successional gradient of tropical dry forest. We found 13 Tillandsia species
interacting with 55 woody species. The main factors explaining bromeliad-phorophyte
interactions, in order of their contribution to network structure, were the abundance of
species, their spatial overlap on a local scale and the size (age) of phorophytes. Wood density
and bark texture of phorophytes contributed to a lower extent to explain interactions. Human
disturbances significantly affected community structure. Networks lost complexity:
connectance (proportion of occurring links of the total possible), nestedness, species richness
and abundance (of both Ti/llandsia and phorophyte species), the average number of interaction
partners per species, and the proportion of phorophytes, decreased from continuous forest
towards eatly stages of succession. Simulations of several scenarios of selective logging show
that Tillandsia species richness and abundance decreases the most when removals are
performed from the most connected to the least connected individuals or species. Other
damaging scenarios are the removal of woody individuals by size, and of woody species by
abundance. Our study shows the importance of remnant trees for maintaining T7/landsia
communities in degraded tropical dry forest and of considering vascular epiphyte life cycles in
forest use.
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IMPACT OF HUMAN LAND USE ON EPIPHYTE DIVERSITY IN CENTRAL VERACRUZ,
MEXICO

Thorsten Krémer'*, Jorge Antonio Gémez-Diaz"? & José Viccon-Esquivel’

ICentro de Investigaciones Tropicales (CITRO), Universidad Veracruzana, Xalapa, México. ?Facultad de
Ciencias Biologicas y Agropecuarias, Zona Xalapa, Universidad Veracruzana, México. 3Jardin Botanico de
Acapulco, Universidad Loyola del Pacifico, Acapulco, Guettero, México. *E-mail: tkrometr@uv.mx

Vascular epiphytes are important components of tropical humid forests, both in terms of
species richness and ecological processes. As forest canopy dwellers, however, they are one of
the first life forms to be affected by human land use and deforestation. To study human
impact on vascular epiphyte diversity, we compared species richness and floristic composition
of epiphytes in three undisturbed cloud forest fragments with three human-influenced sites
(disturbed cloud and secondary forest, shaded coffee plantation) located between 1000-1700 m
in central Veracruz, México. Diversity in the undisturbed forests was very high (between 88
and 93 species each), whereas species richness in the disturbed cloud forest was 406, 42 in the
coffee plantation and 38 in the secondary forest. Orchids were most affected by anthropogenic
disturbance, showing a species loss of 75% compared to the undisturbed forest sites. In ferns
the decline was less dramatic with 42% in disturbed forest and 68% in coffee plantation and
secondary forest, whereas bromeliad diversity was not affected and showed similar richness
values in all types of vegetation. Species reduction in secondary forests and coffee plantations
can be explained by structural characters of the host trees and the unfavorable microclimate,
allowing for maintenance of a limited diversity of drought-tolerant species and causing the
disappearance of drought-intolerant taxa of the cloud forest. On the other hand, the reduction
of vascular epiphyte diversity in the disturbed sites, and in particular that of orchids, may also
be due to “direct” human influence, viz. the extraction of firewood and non-timber forest
products such as ornamental orchids, illegally offered for sale in the markets. We observed that
even small fragments of natural forest can maintain a high diversity of epiphytes; therefore,
these forest fragments deserve major attention in conservation strategies.
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DIVERSITY OF EPIPHYTIC BROMELIADS IN A SUCCESSIONAL GRADIENT AT CLOUD
FOREST OF THE EL TRIUNFO BIOSPHERE RESERVE, CHIAPAS, MEXICO

Mario Carlos Robles Molina*, Rubén Martinez Camilo & Nayeli Martinez Meléndez

Facultad de Ciencias Bioldgicas, Universidad de Ciencias y Artes de Chiapas, Tuxtla Gutiérrez, Chiapas,
Meéxico. *Email: asper16m@hotmail.com

Epiphytic bromeliads are a group of vascular plants that are characterized by their rose-like
leaves, the ability to reach up to a diversity of heights and, with the other epiphytes, represent
approximately 35% of the rainforest’s flora. The aim of the study was to characterize diversity
and composition of the epiphytic bromeliads that are found at the successionary gradient of
the forest in El Triunfo number one polygon. The study was carried out in three successional
stages of the forest: secondary vegetation with 20-25 and 30-35 years old and primary forest
(five plots of 0.05 ha was measured for each state and the selected phorophytes > 5cm of
DBH).The characteristics that were recorded include: phorophyte species identity, bromeliads
species’ richness and abundance, bromeliads vertical distribution (preference for the type of
bark of the phorophyte). Seven different species of the bromeliads were found in the primary
forest, eight in the secondary vegetation site (30-35 years old) and nine in the site with 20-25
years old. The greatest similarity was registered between the two secondary vegetation sites and
the highest diversity was found in the site with 20-25 years old; the bromeliads preferred to
distribute themselves on highest canopy zone and the most of them were found on rough to
medium barks. The bromeliads presented direct relationships with the DBH of the
phorophyte, indicating that time is an important factor in the colonization of the epiphytic
bromeliads. And that over time the size of trees and this also increases the number of
epiphytes that can withstand.
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RECOLONIZATION OF VASCULAR EPIPHYTES IN A SHADED COFFEE
AGROECOSYSTEM

Adriana Hernandez-Rojas*, Tarin Toledo-Aceves, Keith MacMillan & José Garcia-Franco

Red de Ecologia Funcional, Instituto de FEcologia A.C. Xalapa, Veracruz, México. *E-mail:
adriana.rojas@inecol.edu.mx

Shaded coffee plantations constitute an important refuge for biodiversity. While epiphytes are
a significant component of these agroecosystems, their removal from the shade trees is
commonplace in Latin America. The severe impact of this practice on other organisms has
been recognized, however, the effects on the epiphytic community itself are unknown. We
assessed the recolonization patterns, diversity and biomass of vascular epiphytes in shade trees,
8-9 years after complete epiphyte removal (E-), and in control “no-removal” sites (E+), in a
shaded coffee agroecosystem in Veracruz, Mexico. All vascular epiphytes were completely
removed from ten trees per treatment. Eight-nine years following removal, the epiphyte
biomass was 35% of that found in the control sites. Fifty six epiphyte species were registered;
40 in E-, and 48 in E+. Six species, belonging to Bromeliaceae, Orchidaceae, Cactaceae and
Araceae accounted for 75% of the biomass in E+ while six species of bromeliads accounted
for 76% of the biomass in E-. Epiphyte community recovery, in terms of biomass and
diversity, is considerably higher than has previously been reported for other tropical
ecosystems. Epiphyte recolonization patterns reflected both the abundance of species in the
surrounding matrix and certain species-specific traits. While some bromeliads proliferated after
the disturbance, groups such as ferns exhibited lower recovery. Species such as Ti/landsia juncea,
T. schiedeana, T. heterophylla and T. polystachia, were identified as having high potential for
harvesting. Appropriate epiphyte management can reinforce the ability of the shaded coffee
plantation agroecosystem to serve as a reservoir of biodiversity while simultaneously enhancing
economic productivity.
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DIVERSITY AND CONSERVATION OF EPIPHYTIC ORCHIDS IN COCOA PLANTATIONS
IN SOUTHEASTERN MEXICO

Jonas Morales-Linares'*, Tarin Toledo-Aceves', Alejandro Flores-Palacios’, Thorsten Krémer
& José G. Garcfa-Franco'

Red de Ecologia Funcional, Instituto de Ecologia, A.C. Antigua Carretera a Coatepec No. 351, El Haya. 91070
Xalapa, Veracruz, México. *Centro de Investigacién en Biodiversidad y Conservacion, Universidad Auténoma
del Estado de Morelos. Av. Universidad 1001, Col. Chamilpa. 62209 Cuernavaca, Morelos, México. *Centro de
Investigaciones Tropicales, Universidad Veracruzana. Ex-Hacienda Lucas Martin, Privada de Araucarias s/n,
Col. Periodistas. 91019 Xalapa, Veractuz, México. *Email: jonasmll@gmail.com

To assess the role of cocoa plantations (CP) in the conservation of epiphytic orchids, we
studied the diversity of this plant group in tropical rainforest (TRF) compared to CP. The
study was conducted at three sites each of TRF and CP in Tabasco, Mexico. All individual
orchids were recorded in four 20 x 20 m plots at each site. Additionally, in each plot, all
orchids in one mature tree of DBH>30 cm were recorded, using single rope climbing
techniques. Each individual orchid was identified, assigned to a height zone within the tree
sensu Johansson (JZ) and its life stage (juvenile or mature) recorded. A total of 607 individuals
and 48 species of orchids were recorded across all sampling sites. The Shannon index was
lower in CP (2.51) than in TRF (2.92), and only seven species were shared between
environments. In the CP phorophytes, most orchid individuals and the highest species richness
were recorded in the canopy zones JZ4 and JZ3, respectively. In the TRF, greatest abundance
and highest species richness were both found on the trunk (JZ2). The proportion of juveniles
in CP (37.3%) was significantly greater than that in TRF (20.5%). DBH of phorophytes was
significantly lower in CP (25.2 cm £ 2 SE) than in TRF (53.7 cm * 7.8 SE), and height was
also lower in CP (9 m £ 0.8 SE) than in TRF (25 m * 2.4 SE). In the severely transformed
landscape of southeastern Mexico, cocoa plantations contribute to the conservation of many
orchid species by providing a functional refuge. Nevertheless, the presence of TRF is vital to
the maintenance of the high orchid diversity of this region, because it hosts many species with
special habitat requirements.
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EPIPHYTIC ORCHIDS AS QUALITY INDICATOR OF PRESERVED TROPICAL FOREST,
HUIMANGUILLO, TABASCO, MEXICO

Victorio Moreno Jiménez*, Lilly Gama & Ofelia Castillo Acosta

Laboratorio de Ecologfa de Poblaciones y Comunidades Vegetales, Division Académica de Ciencias Biolégicas,
Universidad Juarez Auténoma de Tabasco. 0.5 km carretera Villahermosa—Cardenas. 86000 Villahermosa,.
Tabasco, México. *Email: victorm992@hotmail.com

Epiphytes are an indicator of the quality of the environmental on a territory. The epiphytic
orchids as canopy organisms are sensitive to changes in humidity and vulnerable to forest
fragmentation. Their populations decline on disturbed forests, making them excellent
indicators of the health of the landscape, as they are sensitive to primary forest disturbance.
The objective of this research was to assess the diversity and abundance of epiphytic orchids as
indicators of the health of undisturbed and disturbed fragments of tropical Forest at the “Ejido
Villa Guadalupe, Huimanguillo, Tabasco, Mexico”. Five sampling units of 10 X 50 m (0.25 ha)
were established on each area and all trees with DBH = 3.18 cm were register. Trees that had
epiphytic orchids were marked. All plants on the canopy were quantified using tree climbing
techniques. We identified a total of 982 trees that belong to 34 families and 154 species. Forty
four trees that hosted epiphytic orchids were found on undisturbed fragments been the most
common: Terminalia amazonica, Callophyllum brasiliense, Sterculia apetala, Chrysophyllum mexicanums,
Lonchocarpus - cruentus, Nectandra ambigens, Tabebuia gnayacan, Swietenia sp., Dialium guianense,
Poulsenia armata and Garcinia intermedia. Twenty two phorophytes were register on disturbed
areas that were sampled with orchids adding a total of 3,006 individuals, distributed on 62
genera and 22 species. The undisturbed area was the most diverse according to the Shannon-
Wiener index, with H '= 3.07 while the disturbed area had a H' = 2.78. The species with the
greatest abundance were: Maxillaria wmeleagris, Elleanthus caricoides, Plenrothallis antonensis, P.
cobanensis, Isochilus alatus, Oncidium ornithorhynchum and Scaphyglottis lindeniana. We are considering
these species as indicators of good health for tropical forest in this region. The diversity index
and the abundance data regarding epiphytic orchids are good indicators to describe the
preservation condition of the tropical forest.
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VASCULAR EPIPHYTE DIVERSITY IN A CHRONOSEQUENCE OF ABANDONED ORANGE
PLANTATIONS: IMPLICATIONS FOR THE CONSERVATION OF PLANT DIVERSITY

Juan Carlos Lopez Acosta*, Mauricio Arturo Juarez Fragoso & Thorsten Kromer

Centro de Investigaciones Tropicales (CITRO), Universidad Veracruzana, Xalapa, México. *E-mail:
jcarlos1975@yahoo.com

Currently, the predominant spatial configuration of tropical landscapes is that of an
archipelago of vegetation remnants of different size immersed in a sea of transformed terrains
consisting of agricultural fields, cattle grasslands, plantations or other human-dominated
systems. While the massive conversion of tropical forests into cleared lands for agriculture and
cattle grazing will lead to a rapid loss of populations or species, the remaining fragments or
abandoned agricultural fields have the potential to retain at least some of the indigenous
species and their ecological interactions. In the Uxpanapa Valley, the last important large area
of tropical rain forest in Veracruz, México, we studied the diversity of epiphytic plants in a
chronosequence of abandoned orange plantations. We sampled six different successional
stages of 0.3, 0.8, 1.5, 2.2, 3, and 4 years without epiphyte “cleaning”, respectively. At each site
we randomly selected 30 orange trees where we quantified the number of epiphyte individuals,
checked their taxonomic identity, and calculated alpha and beta diversity metrics. We found an
increase in the diversity of epiphytes from 0.3 to 1.5 years, where the highest number of
species was found, which decreased at 2.2 years and stabilized at later stages. Beyond this
general chronosequence diversity pattern, we found a succession of taxonomic groups with an
initial colonization or re-sprouting of orchids, followed by several xerophilous bromeliads of
the genus T#/landsia. At the same time we found a direct increase in diversity and abundance of
mainly hemiepiphytic aroids, which then covered and displaced especially the smaller orchids.
These rapidly changing floristic configurations may have profound considerations to keep our
efforts on conservation, management, and restoration of tropical ecosystems. This study also
recognizes that altered vegetation elements may help in the preservation of relevant taxonomic
groups as vascular epiphytes and detonate the recovery of natural capital of the tropics
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EPIPHYTE COMMUNITY AND ECOSYSTEM PROCESS SHIFTS IN RESPONSE TO
NUTRIENT ADDITION

Catherine L. Cardelts'*, Carrie Woods®, Adam Pellegrini’, Sheila Reagan', Emily Messing' &
Kaitlyn Soule'

IColgate University, Department of Biology. 2Clemson University. >*Princeton University. *Email:
ccardelus@colgate.edu

Vascular epiphytes are a conspicuous and important component of tropical rainforests,
contributing between 25% and 35% of total vascular plant diversity and up to a 35% of the
foliar biomass. This hyperdiverse community is one that has evolved under severe nutrient
limitation: the only incoming nutrient sources are canopy soil, precipitation and throughfall, all
of which tend to be depauperate compared to forest floor soil pools. Epiphytes are one of the
first points of interception for precipitation and atmospheric deposition in tropical forests and
are likely to receive the brunt of predicted increases in nutrient deposition via anthropogenic
sources. A key question is how increased nutrient availability delivered to an ecosystem that
has evolved under nutrient limitation will influence its ecology, and in what ways this addition
wills feedback into community and ecosystem processes. To test this we fertilized five
branches of each of two tree species, Lecythis ampla (Lecythidaceae) and Hyeronima alchorneoides
(Euphorbiaceae) with N, P, NP, and rainwater in a lowland rainforest in Costa Rica for one
year. We found that nutrient addition had significant effects on both above and belowground
processes reflected in shifts in soil microbial communities, epiphyte stoichiometry, and
epiphyte growth rates. We conclude that epiphyte community and ecosystem processes will
undergo a fast and significant community shift should the predicted increases in nutrient
inputs occur within the tropics.
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IMPACTS OF HUMAN-INDUCED ENVIRONMENTAL CHANGE ON THE DYNAMICS OF
VASCULAR EPIPHYTES - A MECHANISTIC MODELLING APPROACH

Petter Gunnar'*, Juliano Sarmento Cabral', Holger Kreft' & Gerhard Zotz>’

!Faculty of Forest Sciences and Forest Ecology, Biodiversity, Macroecology & Conservation Biogeography
Group, University of Géttingen. 37077 Gottingen, Germany. ?Department of Biology and Environmental
Sciences, Functional Ecology of Plants, University of Oldenburg. 26111 Oldenburg, Germany. 3Smithsonian
Tropical Research Institute, Panama. *Email: gpetter@uni-goettingen.de

Vascular epiphytes are a conspicuous and important, yet often neglected, component of the
tropical and subtropical flora, contributing approximately 10% to global vascular plant species
richness. Abundance, diversity, and community structure of vascular epiphytes vary widely
across spatial scales. However, the underlying mechanisms are not fully understood. In order
to provide a theoretical background that allows to analyze the mechanisms, to test hypotheses
and to make predictions in the context of environmental change, we developed a detailed
individual-based model. Our model considers the three dimensional distribution of the
phorophyte surface, i.e. the epiphytic substrate, and of the microclimatic factors within the
forest. We implemented key ecological processes like pollination, dispersal, and mortality and
simulated different functional types of epiphytes based on their ecological and physiological
properties (e.g. water use efficiency, dispersal kernel or rate of photosynthesis). To validate our
model we used high quality spatial and temporal data of epiphytes collected in Panama and
Ecuador. The simulations revealed complex effects of human-induced disturbances (e.g. edge
effects or selective logging) and climate change on the epiphyte community, particularly
fragmentation, stability and water availability of the forest system were of importance.
Furthermore, we were able to identify functional types of epiphytes that were particularly
susceptible and thus vulnerable to disturbances. Our model was constructed as a flexible tool
so that additional methods or new findings can be easily integrated. Hence, it can be adapted
to various real-world situations, evaluating impacts of changes of environmental conditions.
Although largely neglected by ecological modeling and theory so far, our mechanistic approach
brings vascular epiphytes onto the modeling agenda and opens up new avenues for further
investigation.
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PSEUDOBULB CULTURE OF THE ENDANGERED ORCHID Laelia speciosa
(ORCHIDACEAE) AS AN ex situ CONSERVATION STRATEGY

Maria Celina Lemus Herrera'*, Horacio Paz Hernandez” & Irene Avila Diaz'
bl

Facultad de Biologfa, Universidad Michoacana de San Nicolas de Hidalgo. Michoacan, México. *Centro de
Investigaciones en Ecosistemas, Universidad Nacional Auténoma de México. Michoacan, México. *Email:
celmatyli@hotmail.com

Populations of the orchid Laelia speciosa in central Mexico are seriously affected by heavy
extraction of plant fragments, which are sold as ornamental flowers. Impacts of extraction are
augmented because fragments are seen just as flowers and not as plants that can be maintained
and cultivated. Optimizing culture conditions of small fragments may be important as an ex
situ conservation strategy. In the present study we explore the efficiency of four low-cost
potting mixtures for cultivating L. speciosa fragments of different sizes (number of
pseudobulbs) in greenhouse conditions. A number of 245 reproductive fragments were excised
from wild plants and organized in three size categories; small, medium and large (1, 2 and 4
pseudobulbs), and transplanted to pots containing Agave fiber, coconut fiber, tezontle
(volcanic gravel) and, tezontle + oak bark 1:1. Bimestrial measurements were made to
determine survival and growth. Annual survival ranged between 81% (in agave fiber) and 96%
(in tezontle + oak bark), but no significant differences were detected. Individuals cultivated on
tezontle showed significant higher growth. Fragments of plants with 4 pseudobulbs had a
higher growth than those with 1 or 2 pseudobulbs, and only those fragments with 4
pseudobulbs produced flowers for the next year. Overall, our results suggest that cultivating
fragments on tezontle is largely viable and that establishing flowering plants can be relatively
fast. High first year survival and growth even of small fragments, suggests potential to
minimize extractive impacts on wild individuals.

26





6th International Canopy Conference

Oaxaca City, Mexico

October 24-27

 |nternational Canopy
Conference
Ousaca, Masico. 2012

ABSTRACTS

MICROARTHROPODS (COLLEMBOLA AND MITES) FOUND IN TWO SPECIES OF
Tillandsia (BROMELIACEAE) FROM OAXACA

Blanca E. Mejia-Recamier'*, José G. Palacios-Vargas' & Alma Franco’

!Ecologfa y Sistematica de Microartrépodos, Departamento de Ecologia y Recursos Naturales,Facultad de
Ciencias, Universidad Nacional Auténoma de México.04510, México, D. F. 2Instituto Politécnico Nacional,
Campus Oaxaca. Oaxaca, México. *E-mail: tellarecamietr@yahoo.com.mx

Field work was done at Pefa Prieta (Santa Catarina Ixtepeji), Oaxaca in two seasons of two
years, drought (March 2006 and March 2007) and at rainy season (September 2005 and August
2000). The vegetation is a forest of Quercus, where clime is subhumid, with summer rains, and a
mean precipitation of 1,000 mm and average temperature of 14° C. Three species of T#/landsia
were chosen, 1. carlos-hankii, T. prodigiosa and T. oaxacana, 10 specimens of each species, which
were from 2 to 16 meters high, were collected from oak trees at each date. They were put in
plastic bags after they were taken from the trees. Collecting of the microarthropods was done
by hand while isolating the leaves of the plants. They were preserved in jars with 70% alcohol.
All the springtails and mites were prepared under slides for identification in the contrast phase
microscope. Most abundant Collembola were Americabrya arida, Seira knowltoni and Willowsia
mexicana; less abundant were Lepidocyrius  helenae, Hetermurus — major and — Swinthurinus
quadrimaculatus. Very few mites were collected: Bdella longicornis, and some species of Bdellodes,
Epidamaens, Parasitellus, Anystis and Carinabella.
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CONSEQUENCES OF THE DISCONTINUITY OF THE FOREST CANOPY FOR ARBOREAL
MAMMALS: THE CASE OF BLACK HOWLER MONKEYS (Alouatta pigra)

Gilberto Pozo Morltuyl’2’4’5 *, Serio—Silva].C.3 * Yadira M. Bonilla Sinchez’, Ricarda Ramirez
Julian® & Hilda M. Diaz Lépez™

IBiologia Integral en Impacto Ambiental. ?Instituto de Neuroetologia, Universidad Veracruzana. Veracruz,
México. Instituto de Ecologia A. C. Xalapa, Veracruz, México. *Conservaciéon de la Biodiversidad del
Usumacinta A. C. Tabasco, México. >Estacion de Investigacion Primatologica y Vida Silvestre A. C. Tabasco,
México. °Divisién Académica de Ciencias Bioldgicas, Universidad Juirez Auténoma de Tabasco. Tabasco,
México. *Email: gmontuy@gmail.com

The primates of tropical America have been classified as arboreal since, unlike their Old World
relatives, they spend their entire lives on the forest canopy. However, the rapid destruction of
the rainforest has led to the fragmentation and discontinuity of the forest canopy, primary
habitat for their activities, including reproduction. This research has monitored the behavior of
black howler monkeys in a highly fragmented landscape where canopy conditions are extreme.
Seven groups of howler monkeys living in these conditions were monitored systematically by
the method of Focal Animal (2007-2009), obtaining 814.10 h of observations during the rainy
season and 660.02 h in the dry season. Of total observed time, troops spent 53% of their time
(660.02 h) on other substrates besides the jungle canopy; four troops spent 34% (935 h) of
their time on the canopy of eucalyptus plantations. Howler monkeys move in areas with
scattered trees, walking through pastures between 18 and 160 m and from 27.1 to 95.6 m.
along barbed wire. These behaviors, more than indicating plasticity of the species, point
toward the result of the discontinuity of the forest canopy thereby causing increased mortality
from dog attacks with a record of 62 deaths/year and thus a population decline. Even more,
deaths by predators or other causes result in losses of mostly mature individuals thus affecting
population stability.
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EDGE EFFECTS ON UNDERSTOREY ORCHIDACEAE AND BROMELIACEAE EPIPHYTES
IN TWO DIFFERENT MICROHABITATS IN A ATLANTIC RAINFOREST REMNANT IN
NORTHEAST BRAZIL

Juliano Sarmento Cabral"*, José Alves Siqueira Filho® & Marcelo Tabarelli'

Botany Department, Federal University of Pernambuco, Recife, Brazil. *Biodiversity, Macroecology and
Conservation Biogeography, University of Géttingen. Goéttingen, Germany. 3Federal University of the Sao
Francisco Valey, Petrolina, Brazil. *Email: jsarmen@uni-goettingen.de

Tropical forests are under intense human impact, including fragmentation. Whereas most
studies on the effects of fragmentation and resulting edges have been conducted for a wide
variety of organisms, vascular epiphytes have been largely neglected. The aim of this study was
characterize the edge effects (edge length) on understorey Orchidaceae and Bromeliaceae
epiphytes. Sixteen transects (10 m wide, 350 m long) from the edge towards the core were used
to sample epiphytic understorey orchids and bromeliads. We counted and identified all
individuals. We further differentiated microhabitats, distinguishing dry (no water streams) vs
moist (along streams) transects. The study site was the largest remnant of the Pernambuco
endemism center of the Atlantic rainforest, in Alagoas State, Brazil. For the analysis, we
calculated Shannon-Wiener diversity index for different classes regarding their distance to the
edge. We assumed that edge effects were characterized by changes in diversity compared to the
core region. Twenty three species (417 individuals) of Orchidaceae and 14 (77 individuals) of
Bromeliaceae were sampled. Edge effects were characterized by lower diversity towards the
edge. However, the length of the edge depended on the family and microhabitat. Orchidaceae
diversity displayed edge effects in both habitats (ca. 50 and 250 m at the moist and dry
microhabitats, respectively). Moreover, the edge at the dry microhabitat had few Orchidaceae
of long life-cycles compared to the core. Bromeliaceae diversity did not show an evident edge
at the moist microhabitat, whereas the edge was ca. 150 m long at the dry microhabitat. Both
Orchidaceae and Bromeliaceae were subject to edge effects. Conservation strategies can use
both families as bioindicators and should include them in conservation policies. Differences
between both families and microhabitats indicate that the mechanisms generating edge effects
on epiphytes may vary, suggesting the need for further studies.
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EPIPHYTIC BROMELIADS MANAGEMENT? THE ANSWER IS YES

. 1 . , . 2 , z 1
Tarin Toledo-Aceves *, Mariana Hernandez-Apolinar™ & José Garcia-Franco
b

Red de Ecologia Funcional, Instituto de Ecologia A. C., Xalapa, Veracruz, México. *Departamento de
Ecologia y Recursos Naturales, Facultad de Ciencias, Universidad Nacional Auténoma de México. 04510,
Meéxico, D. F. *Email: tatintoledo@gmail.com

Large numbers of epiphytic bromeliads are extracted from cloud forests in Southern Mexico
for the construction of floral arches and illegal trade. In partnership with the local community,
we determined the potential for management of epiphytic bromeliads in cloud forests in
Veracruz, México. We organized participatory inventories with the local community in order to
assess forest condition and abundance of bromeliads in four cloud forest fragments (area = 2,
4, 8 and 10 ha). To establish sustainable harvest guidelines, population dynamics analyses were
carried out for Tillandsia multicanlis, T. punctulata and T. butzii over a 3-year period. Retrospective
and prospective analyses were used to identify which stages of the life cycle and demographic
processes contribute relatively the most to variation in the population growth rate (A value)
between populations. Potential for recovery and use of fallen epiphytic bromeliads was also
assessed. Matrix analyses revealed that the studied populations are likely to decline even in the
absence of harvest; the A value was below unity for all three species. Simulation of different
extraction levels showed that population growth rate values would drop substantially even if
less than 6% of the plants were removed. Elasticity matrices showed that stasis was the vital
rate with the highest contribution to population growth in all species. One of the main causes
of natural death in epiphytes is detachment from the support tree and this can represent a
source of epiphyte supply for commercial use that has no impact on the population. The
collection of fallen plants, in conjunction with nursery propagation, can add to the
diversification of the productive system and contribute to cloud forest conservation while
helping to maintain local traditions.
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HARVESTING IMPACT ON GENETIC DIVERSITY OF A BROMELIAD FROM OAXACA

Sonia Trujillo-Argueta*, Rafael Felipe del Castillo & Zaneli Gémez Ocampo

Centro Interdisciplinario de Investigacién para el Desarrollo Integral Regional Unidad Oaxaca, Instituto
Politécnico Nacional. Oaxaca, México. *Email: strujila@ipn.mx

Several exotic plants are collected and sold in the markets for religious festivities in Central
Oaxaca. Catopsis berteroniana (Schult. & Schult. f.) Mez, an epiphytic bromeliad, classified in the
Norma Oficial Mexicana (NOM-059-ECOL-2001) as a species that requires special protection,
is one of them. In order to address the impact of harvesting on this species on its genetic
diversity, two populations were studied in a disturbed oak forest of Santa Catarina Ixtepeji,
Oaxaca, México, where settlers usually collect them. Starch electrophoresis technique was used
for the genetic analysis and tested for a recent bottleneck using the model of Luikart and
Cornuet 1998. Contrary to our expectations, C. berteroniana displayed one of the highest levels
of genetic diversity in the family. Nine out of the ten loci analyzed were polymorphic, the
mean number of alleles per locus was 3.4 and mean observed heterozygosity was 0.402 vs.
expected heterozygosity of 0.292. Although we calculate a Fis value of 0.256 showing a small
endogamy among populations, the two populations studied were not genetically differentiated
(Fst 0.021). We did not find evidence of recent bottleneck despite the high levels of forest
fragmentation and collection. It seems the degree of harvesting on the populations studied
nowadays has not a negative effect on the genetic diversity of this species.
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WILD EPIPHYTES COMMERCIALIZED AS ORNAMENTS IN QUERETARO CITY,
QUERETARO, MEXICO

José Alejandro Cabrera Luna'*, Ricardo Miranda Gonzalez®, Valentina Serrano Cardenas' &
Ricardo Pelz Marin'

!Herbario de Querétaro “Dr. Jerzy Rzedowski” (QMEX) y Licenciatura en Biologia, Facultad de Ciencias
Naturales, Universidad Auténoma de Querétaro. Querétaro, México. ?Departamento de Botanica, Instituto de
Biologfa, Universidad Nacional Auténoma de México. México, D. F. *Email: alejandrocl07@hotmail.com

The epiphytes are appealing as ornamental plants due to the beauty of their flowers and their
rareness as life forms. Thus, the study of these plants has scientific interest. The aim of this
work was: know the species of wild epiphytes that are commercialized as ornaments in
Querétaro City; and: know the parts of the plants used, the time of commercialization, the
conservation status, and the locations from where the plants are extracted for sale. From 2007
to 2011 we visited “tianguis”, markets, and squares of Querétaro City, the information was
obtained by the method interview-purchase. The botanic specimens were processed and
submitted to the QMEX herbarium. We registered 19 species, 10 genera, and six families. Of
the total of species, nine belong to the T#/landsia genus (Bromeliaceae), seven were Lichens,
two belong to the Orchidaceae family, and one to the 17ridantha genus (Bromeliaceae). The
100% of the species are commercialized as a whole plant and in reproductive phase. During
December season 17 species (89%) are commercialized, and the rest are commercialized
throughout the year. Ewuchile citrina (La Llave & Lex.) Withner and Laelia speciosa (IKunth) Schltr.
are registered under special protection in the Norma Oficial Mexicana (NOM-059-
SEMARNAT-2010), both species belong to the family Orchidaceae. Furthermore, there is a
high pressure on the populations of Tillandsia ernbescens Schltdl. and Ti/landsia dugesii Baker due
to overexploitation, which could threaten their conservation status. We found three localities
in Querétaro State from where the epiphytes are extracted for their commercialization. The
irrational extraction of epiphytes not only affects their populations, but also other organisms,
and the ecosystems they inhabit. We propose to inform and make people aware of the need to
avoid the consumption of protected and threatened species, and promote the farming of those
species of higher demand.

33





6th International Canopy Conference
Oaxaca City, Mexico

6h In(nmm’mné)L (F:onnpg OCtObeI‘ 24_27

Ouznca, Marico. 2018

ABSTRACTS

ETHNOBOTANY AND TRADE OF ORCHIDS IN THE TLAXIACO REGION, OAXACA

Gabriela Cruz Garcia'* & Rodolfo Solano Gémez?

'Escuela de Ciencias, Universidad Auténoma Benito Juirez de Oaxaca. *Centro Interdisciplinatio de
Investigaciéon para el Desarrollo Integral Regional Unidad Oaxaca, Instituto Politécnico Nacional. Oaxaca,
Meéxico. *Email: bio_gaby_cg@hotmail.com

One of the main threats for orchids is the illegal trade of specimens extracted from its habitat.
In rich regions where orchids also have traditional uses, this activity affects its biodiversity and
bio-cultural heritage, but little is known about the diversity and socio-economic aspects related
this illegal trade. Here we document the richness, origin, and traditional uses from orchids sold
in the Tlaxiaco tianguis, Oaxaca, as well as the social and economic aspects of the sellers.
During an annual period, each Saturday there were visited the tianguis to interview orchid
sellers, traditional healers, artists and teachers of Tlaxiaco and its surroundings; the information
of trade and socio-economic aspects was obtained from questionaries’ applied to the sellers.
There were interviewed 56 sellers, 53 of them native from 22 communities from Tlaxiaco
district; 84% sellers were women, 52% speak Mixtec and Spanish, the rest only speak Spanish,
50% did not go to school or did not complete elementary education; some sellers maintain
kinship among themselves and the activity is familiar. The illegal trade includes 31 orchid taxa,
but most specimens belong only six species. Most extraction areas for orchids are in Santo
Domingo Huendio, San Mateo Pefasco and Itundujia. The specimens are sold mainly as
clusters of inflorescences, each carrying a pseudobulb cut above the renew bud, but sometimes
it presented roots; other specimens are offered as divisions or complete plants. The highest
price for an exemplar was 100 pesos (Encyclia kienastyi or Laelia anceps subsp. dawsonni). Some
sellers buy specimens in the tianguis and later resale they at prices higher. Prosthechea karwinskii
was the species with more uses registered in the region (ornamental, ceremonial, medicinal,
food and artistic).
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WILD HARVEST PATTERNS AND TRADE OF EPIPHYTIC ORCHID SPECIES IN OAXACA,
MEXICO

Daniela Dutra Elliott* & Tamara Ticktin

Botany Department, University of Hawai’i at Manoa. Hawaii. *Email: ddutra@hawaii.edu

The harvest of wild plants is of cultural and economic importance for the lives of hundreds of
millions of people worldwide and the potential for over-harvesting has generated concerns as a
threat to species conservation. In the state of Oaxaca, various species of epiphytic orchids are
harvested for market sale and for use in religious practices. Harvesters belong to indigenous
communities who have traditional management practices and continue to exercise
management rights over their natural resources. The overall aims of this project are to assess
detailed information on the patterns of trade and wild harvest of orchid species in Oaxaca, and
the local ecological knowledge associated with these activities in order to provide
recommendations for management strategies. We surveyed the largest market in Oaxaca State
over a one year period and interviewed orchid sellers and harvesters. We also conducted
interviews with 25 harvesters from four indigenous communities where orchid harvest is
prevalent. In the market, 22 epiphytic orchid species were found being sold; however, three
species constitute the majority of the volume of the orchid trade. Species harvested vary
seasonally according to blooming seasons and demand is driven by local holidays such as
Christmas and Easter with volume and sells peaking during the months of April and
December. A vast majority of sellers were women who harvested the plants themselves in their
communities and brought them to the urban market to be sold. In the communities 63% of
harvesters interviewed were women, but orchid harvest is a family activity where men may
harvest plants while they are doing other activities in the forest. We traced knowledge linked to
the harvest of orchid species back 3 generations. Despite a legal ban on orchid harvesting, and
it still associated with cultural celebrations. The volume of plants being sold during the holiday
seasons is striking. We have identified the species being sold in market that may require the
attention of local indigenous groups who design management plans for their lands and local
conservation organizations. We recorded traditional knowledge associated with orchid harvest
in the area that can be incorporated into management plans.
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CEREMONIAL USE OF Tillandsia multicaulis AND IMPLICATIONS FOR CONSERVATION

Claudio Mota-Vargas*, Antonio Marury Garcia & Rebeca Menchaca Garcfa

Universidad Veracruzana. Veracruz, México. *Email: claudiomota_@hotmail.com

The use of wild plants for ceremonial purposes is a frequent activity in Mexico, for example, in
Veracruz floral frames are made of about 4x8m (32m ? in area), which are decorated with
leaves and flowers of epiphytes (Bromeliaceae: Tillandsia multicanlis). In the municipality of
Coatepec flower arrangements ate carried out in various "neighborhoods" of the city and
transported to the church as an offering on August 31 of each year, plants are harvested in the
eastern slope of the mountain Naucampatepetl, but it is unknown extraction rate in the region;
for this reason, the objective was to estimate the number of individuals of the species T.
multicanlis that are collected, for it is visited three of ten "eighborhoods" of Coatepec in two
consecutive years (2007-2008) and counted the individuals collected. The results were an
average of 210 individuals collected by "neighborhood" for each year of the species T.
multicaulis, and other species were identified (1. imperialis and T. punctulata) to a lesser extent.
The species T. multicanlis is most often used because it is the most common in the region
compared to other species, however, we believe that the extraction rate is very high if we
consider that there are 20 other locations that perform the same ceremony and in the same
collection area (approximately 50 km ?). We believe that the populations of T. multicanlis
affected gradually due to annual mass removal that prevent recovery, coupled with
deforestation and land use change. The specimens collected but were not used and disposed of
were deposited in an Environmental Management Unit for their rehabilitation and
reintroduction into protected areas of the region as part of a conservation initiative.
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THE USE OF EPIPHYTIC BROMELIADS IN THE CELEBRATIONS OF EASTER IN
ZAACHILA, OAXACA, MEXICO

Elia Méndez-Garcia*, Demetria Mondragén-Chaparro & Laura Gémez-Hernandez

Centro Interdisciplinario de Investigacién para el Desarrollo Integral Regional Unidad Oaxaca, Instituto
Politécnico Nacional. Oaxaca, México. *Email: emendezg@ipn.mx

Numerous species of bromeliads have high ornamental value worldwide because of its
beautiful foliage and flowers, for the easiness of cultivation and its resistance to many plagues.
In Oaxaca the ornamental use of the bromeliads, is widespread. In Zaachila, Central Valley,
Oaxaca, Mexico, there has been an ornamental use of epiphytic bromeliads linked to a very
important religious holiday: Easter. In order to analyze the cultural significance of the use of
these plants, the species that they use, collection sites and the final use of these samples, an
ethnobotanical study was conducted in spring 2011, using qualitative-ethnographic tools, such
as semi-structured interviews and direct observation of residents. It was found that
participation in the collection, receipt of the collectors and the whole holiday, create the space
for coexistence, cooperation and cultural transmission between generations, which is a central
part of the membership of the community where were identified 16 different species of
bromeliads, the collection takes place in the woods near Zaachila, however, some collectors
reach areas of Puebla and Chiapas to bring some species, and this samples are discarded at the
end of the celebration, that’s why the propose is to promote conduct workshops with the
people in order to inform about the care of bromeliads to be planted in trees in the
community.
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VERTICAL MICROENVIRONMENT AND EPIPHYTE PHYSIOLOGY IN TROPICAL DRY
DECIDUOUS FORESTS OF YUCATAN, MEXICO

José Luis Andrade*, Claudia Gonzalez-Salvatierra, Satl Hernandez-Robinson, Edilia de la
Rosa, Roberth Us-Santamarfa & Luis Sima

Centro de Investigacién Cientifica de Yucatin A. C. Mérida, Yucatin, México. *Email: andrade@cicy.mx

Vertical differences in microenvironment in tropical lower stature dry deciduous forests
changed dramatically during a year and determine the vertical distribution of vascular
epiphytes. Epiphytes living within the canopies of these forests have adaptations to cope with
this changing environment and some species can grow from very close to the forest floor up to
the top of the canopy, whereas other species are restricted to one particular canopy stratum.
We measured microenvironment parameters and physiology for some bromeliad and orchid
species in two tropical dry deciduous forests. Photosynthetic photon flux (PPF), air
temperature and relative humidity have been measured at different canopy strata during three
distinct seasons, along with water relations, photosynthesis and other physiological and
morphological variables for mature plants. Maximum values of PPF were in the dry season and
at the upper canopy stratum. The greater variations of temperature within the seasons were
shown at the upper and lower strata. During the dry season individuals reduced
photosynthesis, but during the wet season they increased photosynthesis by using both
crassulacean acid metabolism and C3 pathways. During the early dry season, tissue capacitance
for the epiphytic bromeliad T7/landsia brachycanlos was the lowest in plants growing in the middle
of the canopy, which was the least changing microenvironment during the year. We believed
that some epiphytic species can act as biological indicators of climate change, although more
long term studies are necessary to observe the effects of prolonged droughts of epiphytic
species in these tropical dry deciduous forests.
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LEAF PHOTOSYNTHETIC RESPONSES TO TEMPERATURE OF TwWO TROPICAL
RAINFOREST TREE SPECIES

German Vargas G.* & Roberto A. Cordero S.

Laboratorio de Ecologia Vegetal Funcional, Escuela de Ciencias Biologicas, Facultad de Ciencias Exactas,
Universidad Nacional, Heredia, Costa Rica. *Email: gevargu@gmail.com

Annual mean temperature increases will lead to alterations in many ecosystems processes,
which affect individual plants given their sensibility to temperature on their growth rate, water
balance, and photosynthesis. Also, plant growing conditions, successional status, genotype and
plasticity have a high relationship with temperature responses among species. We studied the
photosynthetic responses to instantaneous temperature increases and functional leaf traits in
two tropical tree species associated to different successional position, Zygia longifolia (early
succesional) and Dipteryx panamensis (late succesional), in the northern lowlands of Costa Rica.
We found that D. panamensis had thicker leaves, lower stomatal density (SD), but similar
specific leaf area (SLA) than Z. Jongifolia. Maximum photosynthetic rate (Amax) and maximum
RuBP saturate rate of carboxylation (VC, max) obtained from ACi response curves were
higher in Z. longifolia than in D. panamensis. At 37°C, both species reduced Amax, stomatal
conductance (gs), the water use efficiency (WUE) and the quantum yield (Qapp) whilst there
was an increment of respiration and light compensation points. The temperature response
curves showed a similar optimum temperature near 27°C for both species. On the other side,
the low and high compensations points to temperature were different, with D. panamensis
showing a narrower range than Z. longifolia. As a whole, Z. longifolia seemed more able to
acclimate than D. panamensis to increased leaf temperature, given its reduced WUE, higher SD,
Amax, VC, max, lower Ic and an absence of effects on gs. However, the ability to withstand
stressful situations may, in a larger context, have negative effects on the ecosystem water and
carbon fluxes. Functional plasticity of this and similar species in response to temperature
changes may relatively affect the ecosystem by contributing long term variations in the
representation of these species within the complex diversity mosaic in their forest habitats.
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THE INFLUENCE OF CANOPY MICROCLIMATE ON THE SPECIES RICHNESS AND
BIOMASS OF EPIPHYTES IN A NEW ZEALAND RAINFOREST

Kathrin Affeld*, Susan Worner, Raphael Didham & Jon Sullivan

Landcare Research, New Zealand. *Email: affeldk@landcareresearch.co.nz, affeldk@gmail.com

Microclimate is thought to be an important determinant of epiphyte distribution and
community composition in canopy habitats, but few studies have taken direct
micrometeorological measurements to support such conclusions. In this study temperature and
relative humidity were measured, and vapour pressure deficit (VPD) calculated to investigate
correlations between these climatic variables and epiphyte species richness and biomass for
epiphyte mats on one emergent tree species. Direct microclimate measurements were taken
from inner canopy branches at 30 min intervals over a one year period at two study sites and
related to the composition of adjacent epiphyte communities. Microclimatic differences in
temperature, humidity and VPD were evident between epiphyte mats at similar growth sites
from within the same tree and communities from different trees. A decline in total species
richness (r = - 0.70; p < 0.05), non-vascular biomass (r = - 0.63; p < 0.05) and bryophyte
species richness in Karamea (r = - 0.97; p < 0.01) was significantly correlated with increased
temperatures, expressed as degree days. VPD was an important determinant of the variability
in epiphyte community composition between mats. Potentially harmful extreme climatic
conditions were experienced by all mats to varying degree. Microclimatic conditions within the
three dimensional canopy environments are variable and complex. To fully capture
microclimatic variability and assess its impact on epiphyte distribution and community
composition, continuous and prolonged measurements are needed at the actual epiphyte
growth site. Such information is crucial to understand the effects of changing climate on
ecological processes and dynamics within a forest system.
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CANOPY ALTERNATIVES FOR TWO HOWLER MONKEY SPECIES (Alouztta pigra AND A.
palliata mexicana) ON TABASCO, MEXICO DUE TO LANDSCAPE TRANSFORMATION
AND CLIMATE CHANGE

Lilly Gama*, Hilda Diaz Lépez, Claudia Villanueva Garcia, Coral Pacheco Figueroa & Ricardo
Collado Torres

Laboratorio de Ecologia del Paisaje y Cambio Global, Division Académica de Ciencias Biolégicas, Universidad
Juarez Auténoma de Tabasco, 0.5 km carretera Villahermosa-Cardenas. 86000 Villahermosa, Tabasco, México.
*Email: lillygama@yahoo.com

Three species of Neotropical primates coexist in southern Mexico, where Tabasco is located.
Two of these howler monkeys species are endangered and their populations are decreasing.
Research gathering information on their distribution, ecology and biology would help for their
future conservation and management. The main factor that contributes to primate mortality is
habitat destruction. Tabasco in the coast of the Gulf of Mexico is suffering an important lost
of ecosystems due to different natural and human effects. Research shows that this area is very
vulnerable to climate change impacts related to hydrometheorological events as well as sea
level rise. The aim of this research was to identify the remaining canopy areas available for
monkeys’ habitat. Monkeys’ species had been monitored for the last five years on 55 points,
within the state of Tabasco and peripheral areas, where groups of these species have been
located. A landscape map was constructed to identify fragments of potential habitat areas to
search for populations of these species. They had been found on different disturbed and
undisturbed fragments of tropical forests as well as different types of tree plantation including
Eucalyptus. Land change models show a strong loss of habitat availability, as well as an
increase on the use anthropocentric landscapes as alternatives habitats. However, although
these species could live temporally on plantations they tent to uses other type for disturbed or
undisturbed natural areas for feeding alternatives.
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PHENOLOGICAL CLASSES OF BEECH (Fagus sylvatica L.) ACCORDING TO THE
CANOPY’'S BEHAVIOUR

Renée Capdevielle*, Nicole Estrella & Annette Menzel

Chair of Ecoclimatology, Technical University Munich, Hans-Catl-von-Carlowitz-Platz 2 85354 Freising.
*Email: renee.monserrat@wzw.tum.de

Phenology is the study of recurring life cycles events of plants and animals and their variation
with time. Phenological observations of the canopy of deciduous trees represent one of the
most powerful and useful data to assess the consequences of climate warming; while this type
of response is widely studied between populations, little is known about the behaviour within a
population. The aim of the present study was to compare the phenological forms and the Leaf
Area Index (LAI) of beech (Fagus sylvatica 1..) and their sensitivity to changes in temperature in
a natural beech population in southern Germany. The timing of bud burst, leaf unfolding, leaf
colouring, and leaf fall were recorded in spring and autumn of two consecutive years (2010-
2011) following a detailed observational key (0: bud development; 1: leaf development; 9: leaf
discolour and leaf fall). Similarly, LAI was estimated indirectly by taking pictures of the canopy
from the central crown of each individual tree using a digital hemispherical camera equipped
with a fisheye lens; LAI was calculated using the WinSCANOPY software. Cluster analysis
allowed the identification of three different beech classes as early, mid and late, according to
phenological timing and LLAI behavior. The phenophases and LAI were significantly different
between a cooler 2010 and a warmer 2011. Our results suggest that responses to climate
change can be assessed within a population and that individuals respond to changes in local
climatic conditions.
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LA FRAGMENTACION DEL DOSEL DE LA SELVA BAJA CADUCIFOLIA DE LA ZONA
ECOLOGICA DE CONSERVACION DEL CEPROBI DEBIDO A LOS EFECTOS DEL CAMBIO
CLIMATICO A NIVEL REGIONAL

Alejandro Garcia Camacho*

Unidad Politécnica de Integracion Social, Centro de Desarrollo de Productos Biéticos, Instituto Politécnico
Nacional. *Email: alegarciac@ipn.mx

La flora y fauna del dosel de la selva baja caducifolia viven en condiciones microclimaticas
estacionalmente cambiantes de luz, agua y temperatura de manera extrema debido a que bajo
condiciones de variabilidad climatica regional existe una larga temporada de sequia y muy
cortos periodos de lluvia. St a esto se le agregan los impactos negativos del cambio climatico
sobre la estructura y funcionalidad de la selva baja caducifolia, son evidentes tanto la pérdida
de biodiversidad como la fragmentaciéon del dosel de la selva debido a las modificaciones
drasticos de los patrones de distribucién y abundancia de la lluvia y de la temperatura no solo a
nivel local sino a nivel regional. La vida en el dosel de la selva baja caducifolia o bosque seco
tropical esta seriamente afectada por el cambio climatico, ya sean plantas epifitas, la avifauna y
los insectos polinizadores. Existen varios estudios a nivel mundial de escenarios climaticos que
indican la importancia de la presencia de las zonas ecolégicas de conectividad o corredores de
arboles para las especies migratorias que se protegen, alimentan y reproducen en el dosel de la
selva baja. El presente estudio pretende hacer una evaluacion prospectiva de la respuesta
sensitiva del dosel de este ecosistema ante los cambios ambientales y sus implicaciones para la
sobrevivencia de las comunidades que viven dentro o aledafias a la zona de estudio.
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CLIMATE CHANGE EFFECT ON GEOGRAPHIC DISTRIBUTION OF EPIPHYTES
ORCHIDS FROM HIDALGO STATE, MEXICO

Yesenia Jazmin Chavarria Olmedo', Claudia Teresa Hornung Leoni'* & Claudia Ballesteros
Barrera’

ICentro de Investigaciones Biologicas, Herbario HGOM, Universidad Auténoma del Estado de Hidalgo.
Catretera Pachuca a Tulancingo s/n, Mineral de la Reforma. 42184 Hidalgo, México. *Departamento de
Biologfa, Universidad Auténoma Metropolitana Unidad Iztapalapa. Av. San Rafael Atlixco # 186, Col
Vicentina. México, D. F. *Email: clauhl@gmail.com

Orchidaceae is the fifth most important family in species richness in Hidalgo State (México), in
which only epiphytes orchids have 41 species registered, which is equivalent to 48.75% of the
total of epiphytes in the state. Climate changes in the Earth history have provoked that biota
experiment some changes in its geographic distribution. A study about the climate effect in
orchids was performed based on information of records from Hidalgo State. Current climate
coverage and projections for 2050 (CGCM2) with A2 and B2 scenarios were analyzed,
potential distribution maps were made in MAXENT and ArcView. The results shown that the
current richness was found principally in the southeast of Hidalgo where both pine and oak
forests are dominant, while projections in 2050 shown that in Meztitlan, Zacualtipan,
Xochicoatlan, Eloxochitlan and Molango localities colonization events could happen. In these
areas actually dominate conifers, oak forest and cloud mountain forest. Is important to denote
that in these areas, the cloud mountain forest is occurring at Sierra Madre Oriental, which is a
priority conservation area. The majority of orchid’s species would be tolerant to the
temperature increment and precipitation changes for 2050 in southeast of the State, however
some species would migrate to areas with more appropriate climate conditions, and other
species would become extinct locally.
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RESPONSE OF NON-VASCULAR EPIPHYTES TO SIMULATED CLIMATE CHANGE IN A
MONTANE MOIST EVERGREEN BROAD-LEAVED FOREST IN SOUTHWEST CHINA

Liang Song"?, Wen-Yao Liu"* & Nalini M. Nadkarni’

IKey Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden, Chinese Academy of
Sciences, Kunming 650223, P. R. China. >Graduate University of Chinese Academy of Science, Beijing 100049,
P. R. China. 3School of Environmental Biology, Curtin University of Technology, Perth WA 6845, Australia.
“Department of Biology, University of Utah. Salt Lake City, Utah 84112, USA. *Email:
yaoyuanlin.1988@yahoo.com.cn

Interest in the potential effects of global climate change on forest ecosystems is increasing, but
little is known about their effects on canopy communities, even though their reliance on
atmospheric moisture and nutrients suggest that they will be sensitive to current predictions of
climatic change. We conducted a field experiment to assess the potential impacts of predicted
climate change on the growth and health of four common non-vascular epiphytes at three
elevations in a subtropical montane moist evergreen broad-leaved forest in southwest China.
Even slight changes in climate resulted in remarkably reduced rates of growth and detrimental
effects on the health of the transplanted epiphyte species over two years. Non-vascular
epiphyte species may be negatively affected or even severely damaged in the future in this
subtropical montane forest as the climate is predicted to become warmer and drier. It has been
suggested that non-vascular epiphytes in this forest type respond much more rapidly to
changes in water availability than terrestrial trees. The non-vascular lichen, Nephromopsis
pallescens, is highly sensitive to changes in moisture and temperature, and could be adopted as a
climate change indicator. This transplantation experiment confirms previous model projections
and compensates for the shortage of experimental evidence on the sensitivity of epiphytic flora
in response to climate change and implies that conservation efforts to maintain the stability
and resilience of montane forest ecosystems to climate change should never ignore epiphyte
communities.
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THE ACCLIMATION POTENTIAL OF TROPICAL BRYOPHYTES TO HIGHER
TEMPERATURES IS VERY LIMITED - IMPLICATIONS FOR THE RESPONSE TO GLOBAL
CHANGE

Sebastian Wagner', Gerhard Zotz"** & Maaike Y. Bader'

!Department of Biology and Environmental Sciences, Functional Ecology of Plants, University of Oldenburg.
26111 Oldenburg, Germany. 2Smithsonian Tropical Research Institute, Panama. *Email: gethatd.zotz@uni-
oldenburg.de

There is a dramatic increase of bryophytes (mosses and liverworts) when moving uphill in the
wet tropics. The physiological explanation of the observed low abundance in the lowlands
states temperature as a main driver. Firstly, higher temperatures cause high rates of dark
respiration (RD), especially when bryophytes are moist. Secondly, higher evaporation rates
reduce the time of metabolic activity in the light and thus daily carbon gain. It is crucial for the
entire argument that bryophytes cannot shift their temperature response of net photosynthesis
(NP) and RD to higher temperatures. This acclimation potential was studied with
transplantation experiments in Panama (to simulate elevated temperatures). Such information
could explain why 1) bryophyte species do currently not extend downhill, and 2) allow
projections on their fate under rising temperatures with global change. A range of bryophytes
were transplanted from 1200m to 500m (five species) and from 500m to sea level (four
species). Optimal temperatures of NP (from 500 to sea level) did not increase 100 days after
transplantation and RD at mean night time temperatures even increased. Consistent with these
physiological changes, relative growth rates decreased drastically over the 21 months after
transplantation. Plants transplanted to lower elevations died more frequently (108/135) than
controls (76/135) and the survivors showed lower (mostly negative) growth rates. This study
suggests only very little potential of acclimation in these bryophytes. The current evidence thus
indicates that the altitudinal gradient of bryophytes observed in the tropics is primarily due to
(high) temperatures through direct effects on metabolic rates and through decreasing activity
times due to increased evaporation rates.
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CANOPY CHEMICAL STRATEGIES IN WESTERN AMAZONIA: THE ROLE OF
PHYLOGENY IN THE CONTEXT OF CLIMATE CHANGE

Roberta E. Martin* & Gregory P. Asner

Carnegie Institution for Science, 260 Panama Street, Stanford CA 94305 USA. *Email: remartin@stanford.edu

Canopy chemistry underpins forest physiology, trophic interactions, and multiple aspects of
ecosystem function, as well as vegetation responses to climate variability and change. Yet
chemical patterns in the often inaccessible and highly diverse canopies of the humid tropics
have remained elusive. We measured 21 leaf chemical traits of 2744 canopies sampled from 19
sites located on a climate-fertility gradient running from the Peruvian Andes to lowland
Amazonia. Canopy chemical traits related to light capture and growth, such as chlorophylls and
leaf mass per area (LMA), were predicted by both soil fertility and temperature, while traits
related to longevity and defense, such as phenols and many carbon compounds, were
connected to soil fertility only. Independent of climate and soil controls, variations in chemical
traits regulating growth and defense were differentiated among taxa within each site. Plant
communities found on low fertility soils displayed chemical trait evolutionary patterns at the
species level, while those from high-fertility sites showed trait evolution at family level only.
These results suggest that physiological responses of canopies to changing climate will be
mediated by chemical traits organized phylogenetically.
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INFLUENCE OF MICROCLIMATE AND HOST IN THE DISTRIBUTION OF Tillandsia IN
CHAMELA-CUIXMALA

Soffa Ochoa-Lépez*

Instituto de FEcologia, Universidad Nacional Auténoma de México. México, D. F. *Email:
sophiaol86@gmail.com

Epiphytic plants are established on branches and trunks of trees and shrubs. They are
considered bioindicators, because of their susceptibility to changes in the environment.
Therefore it is important to conduct studies that show us if there is any influence of the host
and micro-climatic conditions in the distribution of epiphytes. This work focuses on the
epiphytes of the genus Tillandsia in the canopy of a tropical deciduous forest within the
Biosphere Reserve Chamela-Cuixmala (RBCC), Jalisco. We analyzed the presence of epiphytes
in 9 transects of 50 x 2 m within the RBCC. Abundance was quantified using a grid acetate 15
x 15 cm. We recorded the number of squares occupied by each species and the identity of the
tree on which they were. Microclimate data (temperature and humidity) were obtained by using
HOBO ® data loggers for a period of one year (February 2007 to February 2008) of each
transect. We compare abundance, diversity, evenness and microclimatic variables between
transects. Also we obtain correlation coefficients between these variables. Of 567 trees
recorded in transects, 106 had epiphytes. We found 12 species of Tillandsia, being T. schiedeana
and T. donantha the dominant (87%). The preferred host species was Caesalpinia eriostachys and
Leguminosae had the highest number of phorophytes (20%).Microclimatic conditions differed
between transects. The south and west facing showed greater variation than those oriented to
the north. Negative correlations were found between richness with the temperature and
humidity, as well as between the coverage and temperature.
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LIFE-FORM COMPOSITION OF EPIPHYTIC BRYOPHYTES IN TwO TROPICAL
LOWLAND FORESTS: A MODEL SCENARIO FOR LOSS OF FUNCTIONAL DIVERSITY
UNDER CLIMATE CHANGE?

Alexandra Pardow* & Michael Lakatos

Division of Experimental Ecology, Department of Biology, University of Kaiserslautern, PO Box 3049, 67663
Kaiserslautern, Germany. *Email: apardow(@rhrk.uni-kl.de

Bryopyhtes are a typical component in the epiphytic environment of tropical forests and
provide resources to microorganisms, arthropods and birds. Bryophyte life-forms constitute a
range of microhabitats in terms of micro-environmental conditions and growth architecture.
Species responses to environmental change have been well described; less insight is given on
how the functional diversity of bryophytes will be affected. We were interested to study how
life-form composition of epiphytic bryophytes changes with small scale micro-environmental
changes which are not caused by disturbance or altitudinal effects. We compared the
functional composition of bryophytes in two tropical lowland rainforests that had the same
mesoclimate but differed in microclimatic moisture supply: the “moist” forest was
characterized by an additional moisture input through frequent early morning fog events which
were missing in the adjacent common “dry” forest. We found that the canopy of both forests
differed in their composition and richness of bryophyte life-forms. Comparing “moist” with
“dry” forest, we found three responses of life-forms across microhabitats within the tree: no
change (generalist), downward shift (migration) and loss (local extinction). This drier climate
scenario provides us with a lesson beyond sheer species distribution: drier environmental
conditions may also cause a decrease in functional diversity of resources in forest canopies.
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BRYOPHYTES AND CLIMATE CHANGE IN TROPICAL LOWLAND FORESTS:
IMPLICATION OF DESICCATION TOLERANCE

Alexandra Pardow & Michael Lakatos

Division of Experimental Ecology, Department of Biology, University of Kaiserslautern, PO Box 3049, 67663
Kaiserslautern, Germany. *Email: apardow@rhrk.uni-kl.de

Climate change could have severe impacts for bryophyte diversity in tropical lowland forests
because 1) they are the verge of their physiological abilities to compensate nocturnal
respiratory carbon loss and 2) they have limited abilities to migrate to refugees of higher
altitudes. One prerequisite to face drier environmental conditions is an adequate desiccation
tolerance. We studied the desiccation tolerance of 21 epiphytic bryophyte species across
microhabitats within the tree. We evaluated their tolerance to short and long desiccation events
as well as to desiccation at different levels of humidity. We found that overall desiccation
tolerance of canopy species was good; only one third of the species were moderately tolerant
and are expected to find refugees in more sheltered microhabitats. Understory species,
however, were very sensitive to prolonged desiccation and to desiccation below 75% relative
humidity. We suggest that understory species are not only threatened by climate change but
also by disturbance and forest fragmentation which causes drier microclimatic conditions
within the forest
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CLIMATE CHANGE EFFECTS ON EPIPHYTIC BROMELIADS FROM MANGROVES TO
SEASONAL FORESTS

Casandra Reyes Garcia*, Manuela Tamayo Chim, Manuel Cach, Nahlleli Chilpa Galvan, Celene
Espadas, José Luis Andrade & Roger Orellana

Unidad de Recursos Naturales, Centro de Investigacion Cientifica de Yucatan. Mérida, Yucatin, México.
*Email: creyes@cicy.mx

Species distributions have been shown to be affected by global warming, causing migration of
populations across altitude gradients and/or local extinctions. In the tropics databases
assessing the state of natural populations are not as common as in temperate regions. We set
out to 1) characterize distribution of epiphytic bromeliads across a natural precipitation
gradient in the Yucatan Peninsula, Mexico; 2) map current populations and model future
changes in species distribution; 3) follow populations for 3 years in permanent plots.
Permanent plots measuring 10x10 m were set up in protected areas located in a mangrove,
coastal sand dune scrub, dry deciduous forest, seasonal forest, subperennial forest. Domain
was used to map current populations and scenarios of climate change produced by HADLEY
were projected for 2020. Bromeliad populations were clearly linked to annual precipitation,
more clearly than the trees and shrubs that hosted them. Host preference was observed in 4
out of 5 habitats. Models predict a decline in most species niche area in the peninsula, while a
few drought tolerant species increased their range. These scenarios are supported by the
measured population numbers. In conclusion, climate change will affect negatively most of the
epiphytic bromeliad species of the Yucatan Peninsula due to increased frequency of dry years.
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IMPACT OF CLIMATE CHANGE ON LEAF PHENOLOGY IN EUROPEAN MOUNTAIN
TREE SPECIES

Christina Schuster*, Nicole Estrella & Annette Menzel

Chair of Ecoclimatology, Technische Universitit Miinchen, Hans-Carl-von-Carlowitz-Platz 2, 85354 Freising,
Germany. *Email: schuster@wzw.tum.de

Within the joint research project KLIMAGRAD, we investigated the phenological response of
alpine tree species on temperature to estimate future developments in species phenology and
habitat shifts. At 42 sites along four altitudinal gradients (700-1800m elevation) in southern
Bavaria, Germany, weekly phenological observations of eight tree species (Abies alba, Acer
pseudoplatanus, Fagus sylvatica, Larix decidna, Picea abies, Pinus cembra, Pinus mugo, Pinus sylvestris)
were taken from the beginning of April to the end of July 2010 and 2011.Additionally, leaf
coloration and fall was observed for the deciduous trees Acer pseudoplatanus and Fagus sylvatica in
September and October 2010 and 2011. Temperature and relative humidity were measured at
each site. All tree species show a clear response to altitude and temperature in their
phenological development. There are clear differences between north vs. south exposed sites,
adult vs. young trees and upper vs. lower crown. We were studying temperature sum
thresholds, species dependant reaction and adaption to high elevated habitats. Deciduous and
evergreen species in the montane forest zone show similar reaction to a warming environment,
but high elevation species are less adaptive. Duration of spring, summer, autumn and
vegetation period increase with increasing temperature sum (0.07, 0.04, 0.11 and 0.07
days/Ksum, respectively) due to an extension of every single phenological phase. The season,
which experiences higher warming mainly influences the length of the vegetation period.
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CANOPY DYNAMIC AND LIGHT AVAILABILITY IN THE UNDERSTORY OBTAINED
FROM HEMISPHERICAL PHOTOGRAPHY

Adrian Rodriguez-Corrales*& Roberto A. Cordero Solérzano

Laboratorio de Ecologia Vegetal Funcional, Escuela de Ciencias Biologicas, Universidad Nacional, Costa Rica,
Campus Omat Dengo. Heredia, Costa Rica. *E-mail: adroco8802@hotmail.com

Analysis of the variation of sunlight availability below the canopy, the most important abiotic
factor in time and space in tropical wet forests, is an approach with ecological and evolutionary
implications to discern the mechanisms for the maintenance of its diversity and future
restoration efforts. We studied two forest plots within the Rio Macho Forest Reserve, in Orosi,
Costa Rica, with contrasting times of passive restoration: a reference forest (50 years old
secondary forest) and an mid -successional site (a 15 years old abandoned land). We
characterized the availability of light under the canopy by taking hemispherical photographs in
the corners of 50 continuous subplots (10x10 m). In addition, a sample of points was
photographed twice with a time interval of a year. We found a high correlation among all the
following variables: direct radiation (DSF), diffuse radiation (ISF), global site factor (GSF) and
total radiation in the understory (TotBe) and the leaf area index (LLAI) within sites. Canopy
aperture and closure varied thru time and site in all light variables and LLAI, however, mean
aperture was larger than mean closure. The abandoned land site showed a heterogeneous
canopy, given the presence of young and scattered trees, and the forest presented a more
homogeneous canopy as a consequence of larger adult trees with overlapping crowns. We
suggest that observed time variability is a consequence of rapid disturbances such as sudden
tree falls, which is probably a better measurement of the canopy aperture. On the other hand,
succession seems to act as a driver for variability by differentially affecting the speed of the
canopy closure. These contrasting canopy structures may imply diverging light strategies
attained by the understory vegetation (such as light fleck utilization) which enhanced the
functional diversity supported by each site through the development of differing plant
performances.
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ABSENCE OF HOWLER MONKEYS REDUCES SEEDLING RECRUITMENT OF CANOPY
TREES IN RAIN FOREST FRAGMENTS

Alberto Anzures-Dadda'*, Ellen Andresen®, Maria Luisa Martinez’& Robert H. Manson®

!Area de Conservacion de Biodiversidad, El Colegio de la Frontera Sur, México. 2Centro de Investigaciones en
Ecosistemas, Universidad Nacional Auténoma de México, México. ’Red de Ecologia Funcional, Instituto de
Ecologia, A.C., México. *Email: aanzures@ecosut.mx

The loss of frugivorous animals can reduce the rates of seed dispersal and seedling recruitment
of canopy trees in fragmented rainforests. In order to test this hypothesis, in six rainforest
fragments in northern Chiapas, Mexico, three occupied and three unoccupied by howler
monkeys (Alouatta palliata), we estimate seedling density of seven canopy tree species whose
seeds are dispersed by howler monkeys (Brosimum alicastrum, Cordia alliodora, Dialinm guianense,
Manilkara zapota, Nectandra ambigens, Quararibea funebris, and Spondias mombin). In these same
forest fragments, we recorded seed survival time of D. guianense comparing seed embedded in
monkey feces versus seeds in fruits. Finally, under laboratory conditions, we recorded seed
germination percentage and seed time to germination of D. guianense, contrasting seeds eaten by
monkeys versus seeds taken from fruits. We found that seedling density for four tree species
(B. alicastrum, D. guianense, M. zapota, and IN. ambigens) was higher in fragments occupied by
monkeys. Furthermore, seed survival was higher when seeds were embedded in monkey feces,
regardless of fragments. Finally, seeds germinated faster and in higher proportion when they
were eaten by monkeys. We conclude that the loss of seed dispersers, howler monkeys in this
case, leads to reduced new individuals’ recruitment to canopy tree communities in forest
fragments. We discuss the implications for tree diversity maintenance at patch- and landscape-
level, as well as possible consequences for other species that depend heavily on canopy trees.
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DISTRIBUTION OF TWO SPECIES OF DWARF MISTLETOE IN THE Pinus hartwegii
FOREST OF MAGDALENA RIVER BASIN, D. F., MEXICO

Amabel Paula Hernandez Sanchez'*, Diego R. Pérez Salicrup’, Antonio Gonzalez Rodriguez’
& Tucia Almeida Lefiero'

1Facultad de Ciencias, Universidad Nacional Auténoma de México, Ciudad Universitaria. México, D. F.
2Centro de Investigaciones en Ecosistemas, Universidad Nacional Auténoma de México. Michoacan, México.
*Email: amabel18@yahoo.com.mx

Dwarf mistletoes (Arceuthobium spp.) are hemiparasitic plants, that in Mexico, affect to the
genera Pinus, Abies and Psendotsuga and they are, after fires and bark beetles, the third cause of
degradation in the temperate coniferous forest. Our objectives were to: 1) know the
distribution and surface area covered by Arceuthobinm vaginatum sabsp. vaginatum and A. globosum
subsp. tandicanle in the Pinus hartwegii forest of Magdalena river basin and 2) predict its
distribution based on environmental variables. We visited 464 sites, randomly selected, in
which it was registered: presence-absence of dwarf mistletoe, slope, orientation, elevation,
distance to the nearest road and kind of canopy cover of P. hartwegii. Two maps were generated
in GIS ArcView 3.2: one is a point map that shows locations visited and another of Thiessen
polygons to know the infested rough area. The predictive model used for this analysis was the
logistic regression model. We observed in 221 sites A. vaginatum subsp. vaginatum and in 27 sites
A. globosum subsp. grandicanle. The infested surface area is of approximately 353.5 hectares. The
presence of A. vaginatum subsp. vagintum has been related positively with the slope (0.037) and
negatively with the elevation (-0.005), the distance to the nearest road (-0.011) and the closed
class of the canopy cover (-0.599). The presence of .A. globosum subsp. grandicanle has been
related negatively to the distance to the nearest road (-0.007). The 35% of the forests is
infested by these species. Our data suggest that even though the slope and the elevation are an
influence in the incidence of A. vaginatum subsp. vaginatum, the anthropogenic influence on
forests canopies, such as the opening of roads, is one of the reasons of infestation of both
species.
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ATMOSPHERIC DEPOSITION EFFECTS ON NITROGEN FIXATION IN TROPICAL
MONTANE FOREST CANOPIES

Amanda Matson*, Marife Corre & Edzo Veldkamp

Buesgen Institute-Soil Science of Tropical and Subtropical Ecosystems, Georg-August-University of
Goettingen, Goettingen, Germany. *Email: amatson@gwdg.de

Although the canopy can play an important role in forest nutrient cycles, canopy-based
processes are often overlooked in studies on atmospheric deposition. In areas of nitrogen (IN)
deposition, arboreal soils receive not only direct, episodic N inputs, but also long-term
secondary fertilization from decomposition of N-enriched plant materials. Our primary
objective for this project was to study the effect of secondary fertilization on N, fixation in
tropical montane forest canopies. N-fixation was measured using the acetylene reduction assay,
in intact cores of arboreal and forest floor (FF) soil at three elevations (1000, 2000 and 3000 m
asl) of a tropical montane moist forest in southern Ecuador. The FF of the study site had been
fertilized biannually with moderate amounts of N and phosphorus (P) for four years
(treatments included control [C], N, P and N+P). Rates of N-fixation in arboreal soils
exhibited the same trend as that of the FF soils. On average, soils in the C and P plots
exhibited significantly higher rates (75% at 1000m, 87% at 2000m and 15% [ns] at 3000m)
than those in the N and N+P plots. However, there was no detectable build-up of inorganic N
in the arboreal soil of the N-fertilized plots; NO; - was minimal in all soils, and NH, + only
differed significantly between elevations (36.6 = 14.0 3 mg NH,-N kg-1 at 1000 m, 28.8 £ 13.3
mg NH,-N kg-1 at 2000 m, and 17.5 * 10.5 mg NH,-N kg-1 at 3000 m). So, although N,
fixation is an active process in arboreal soils, results suggest that it is sensitive to even slight
increases in N availability. Therefore, long-term atmospheric N deposition has the potential to
significantly decrease N-fixing activity in forest canopies.
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INVENTORY OF THE EPIPHYTIC VASCULAR PLANTS OF THE SAN LORENZO RIVER
VALLEY, SAN MIGUEL DEL PUERTO, OAXACA

Ana Ruiz Velasco*, Edith Vasquez Garcfa & Silvia H. Salas-Morales

Sociedad para el Estudio de los Recursos Bidticos de Oaxaca, A. C. Oaxaca, México *Email:
anystruiz@gmail.com

Orchidaceae and Bromeliaceae are the first families that come to mind when epiphytes are
mentioned, because these two families have the most species with epiphytic habit, and are the
best-studied. However, there are more than 80 families which may exhibit epiphytic habit. Our
study area, Santa Marfa Xadani, is located in the drainage of the San Lorenzo River, a tributary
of the Zimatan River, in the Sierra Sur of Oaxaca, Mexico, at 400 m and above. The most
common vegetation types there are oak forest, semi-evergreen moist forest with an understory
of coffee, and cloud forest. Various floristic studies are being carried out in the area by
SERBO, A.C,, including studies of the epiphytes. The goal of the present study was to make an
inventory of the epiphytic species found in the San Lorenzo River drainage, in an area of 45
km2 approximately and which is considered to be a part of the best-preserved drainage of the
Oaxacan coast. We consulted the collections database of SERO (herbarium of SERBO, A.C.),
and various prior studies carried out in the general area. We registered a total of 128 species,
distributed in 11 families and 59 genera. The families with the largest number of epiphytic
species were Orchidaceae (73 spp.), Bromeliaceae (20 spp.) and Polypodiaceae (sensu lato, 8
spp.). Among the species reported here are seven which are protected by the Mexican
government, gourd in the threatened category, two in need of special protection, and one in
danger of extinction. These findings support the need for consideration of the study site as a
priority for conservation efforts, and serve as an essential tool for future studies.
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ANALISIS DE DISPERSION DE SEMILLAS DE Quercus castanea NEE, MEDIANTE
ANALISIS DE PATERNIDAD EN LA CUENCA DE CUITZEO

Ana Laura Pelayo Gémez*, Felipe Garcia Oliva, Pablo Cuevas Reyes & Antonio Gonzalez
Rodriguez

Centro de Investigaciones en Ecosistemas, Universidad Nacional Auténoma de México. México. *Email:
any_luna_(@hotmail.com

Mexico has the greatest diversity of oak (Quercus) species of any country in the world. Oaks
have great ecological, economic and cultural importance and their conservation is an urgent
priority. The dispersal of oak seeds is an ecological factor that affects the population structure,
so the analysis of the distances between parents and offspring is extremely important. The aim
of this paper is to demonstrate paternity analysis of dispersion dynamics in the study area. Leaf
samples were collected from Quercus deserticola 11 adults and 8 seedlings in a forest fragment
within the Cuitzeo basin, Michoacian. DNA was extracted, and four nuclear microsatellite loci
were PCR amplified. PCR products were analyzed of microsatellites and by capillary
electrophoresis in an automatic sequencer. Parentage relationships among individuals were
determined using the GenAlEx program, and were later illustrated in a map. The analysis
yielded a map of relationships between adults and seedlings, as siblings, half siblings or
patent/offspring. The spatial distances between pairs with different relationships were
calculated. The maximum distance between parent/offspring is 68 m, the minimum is 4 m, and
the average is 46 m. There are two adult individuals who had the greatest number of
patent/offspring relationships. There ate two adult individuals who had the greatest number of
parent / offspring relationships, which means that these two oaks are reproducing more
successfully. In conservation terms these results are important because they allow in identifying
adult individuals that most contribute to the regeneration of the populations.
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NEOTROPICAL FLOWERING EPIPHYTE DIVERSITY: WHERE IS I'T?

Angela Nivia-Ruiz' & Alfredo Cascante-Marin®

'Escuela de Ciencias Bioldgicas, Universidad Nacional. Heredia, Costa Rica. ?Escuela de Biologfa, Universidad
de Costa Rica. San Pedro de Montes de Oca, San José, Costa Rica. *Email: angelanivia@gmail.com

Worldwide the highest diversity of vascular epiphytic plants resides in the Neotropics.
Although, the general pattern of its taxonomic composition is already described, the
knowledge about the magnitude and geographic distribution of the species richness has been
inferred from local inventories. We carried out a regional scale analysis in order to quantify the
richness, composition and geographic affinities among several Neotropical epiphyte floras. We
analyzed and compared the information on vascular epiphytes from plant manuals, catalogues
and other literature from eight representative Neotropical localities with politically-defined
boundaries: Belize, Chiapas (México), Costa Rica, Cuba, Ecuador, Nicaragua, Panama, and
Perd. Our database comprised 7,524 flowering epiphytes (48% of the estimated total of
neotropical epiphytes). The epiphyte quotient per locality ranged from 5.2-27.7%(mean:
17.5%). Ecuador represented the most diverse locality (4,247 spp.), followed by Costa Rica
(2,611 spp.). The epiphyte composition among the examined localities at the family level was
roughly homogeneous, and dominated by emblematic epiphytic groups: Orchidaceae,
Bromeliaceae, and Araceae. However, the generic composition of the epiphytic floras was
more heterogeneous. Ecuador and Cuba showed the highest epiphyte endemism (37% and
26%, respectively), and in some cases vascular epiphytes represented 30% or more of the total
endemic flowering plants at a particular locality. From the available information, three main
regional epiphyte floras were identified: the Northwestern Andean region, the Northern and
Southern Mesoamerican regions. Cuba as a representative of the Caribbean region remained as
a separated group, though weakly related to the Mesoamerican groups. This research presents
an overview of the regional distribution and composition of flowering epiphyte diversity and
identifies important taxa and localities as targets for the regional conservation of the
Neotropical epiphytes.
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PATTERNS OF LEAF MORPHOLOGY, HERBIVORY AND FLUCTUATING ASYMMETRY IN
TwO-HYBRID COMPLEX OF Quercus IN MEXICO

Armando Canché Delgado'*, Antonio Gonzalez-Rodriguez’& Pablo Cuevas-Reyes'

ILaboratorio de Ecologia de Interacciones Bidticas, Facultad de Biologfa, Universidad Michoacana de San
Nicolas de Hidalgo. 58060 Ciudad Universitatia, Morelia, Michoacin, México. *Centro de Investigaciones en
Ecosistemas, Universidad Nacional Auténoma de México. Antigua Carretera a Patzcuaro No. 8701, Col. Ex-
Hacienda de San José de la Huerta. 58190 Morelia, Michoacin, México. *Email: homi3_acd@hotmail.com

Hybridization is considered as a process that promotes genetic diversity and speciation, having
a major influence on the evolution and diversification of many groups because may originate
new features in the organisms (physiological, morphological, chemicals). Therefore, is
important to understand the role of plant hybridization on biotic interactions such as herbivory
and predation. In particular, the genus Quercus is considered a group with a high frequency of
hybridization. However little has been studied the relationship between fluctuating asymmetry
(indicator of environmental stress), leaf morphology and herbivory in plants. The goal of this
study was to determine the changes in leaf morphology using geometric morphometric
techniques and their relationship with herbivory and fluctuating asymmetry patterns in two-
hybrid complex in Mexico. The first hybrid complex is formed by Q. laurina x Q. affinis is
located in the states of Oaxaca, Veracruz, Hidalgo and Puebla, while the second consists of Q.
magnoliifolia x Q. resinosa and is located in Tequila volcano, Jalisco. We found differences in leaf
morphology between parental and hybrids trees in both hybrid complex. In addition, higher
levels of herbivory and fluctuating asymmetry were found in hybrids than in parental trees in
both complex hybrids. Ours results support the hypothesis that fluctuating asymmetry is
enhanced by the disruption of co-adapted genes in complex hybrids. Finally, we concluded that
plant hybridization affects leaf morphology increasing the incidence of herbivory and the levels
of plant stress in both hybrids complex.
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DOES TREE STRUCTURE AFFECT THE SPATIAL PROXIMITY OF SPIDER MONKEYS
DURING FORAGING?

Braulio Pinacho-Guendulain* & Gabriel Ramos-Fernandez

Centro Interdisciplinario de Investigacién para el Desarrollo Integral Regional Unidad Oaxaca, Instituto
Politécnico Nacional. 71230 Santa Cruz Xoxocotlan, Oaxaca, México.*Email: pinachogso@gmail.com

Feeding competition depends on spatial proximity between foraging individuals, which could
in turn depend on the structure of foraging patches. We explore this possibility using scan
samples of subgroups of spider monkeys (N = 584 samples) foraging on six different species
of trees that differ in their structure. We estimated spatial proximity as the distance separating
the two farthermost individuals in the subgroup (dispersion), and as the mean inter-individual
distance for all individuals in the subgroup (mean distance). A one-way ANOVA showed
significant differences in both measures of spatial proximity (dispersion: F = 6.3, p = 0.000;
mean distance: F = 4.4, p = 0.001). Results of the post-hoc Tukey test showed no difference
between the size of subgroups foraging on Enterolobium cyclocarpum than those foraging on the
rest of species. However, we found spatial proximity to be lower in E. ¢yclocarpum than on Ficus
spp. (dispersion: T = 14.4, p = 0.001; mean distance: T = 7.8, p = 0.001) and higher in
Brosimum alicastrum (T = 11.6, p = 0.007). Spatial proximity on Guazuma ulmifolia trees does not
differ from that on other species, while in Oxandra lanceolata only subgroup dispersion was
significantly higher than that observed in Fius spp. (T = 5.6, p = 0.043) in spite of having
similar sized subgroups (T = 0.788, p = 0.124). These results suggest that spatial proximity
could be lower in trees with open canopies, although it remains to be explained why subgroups
are more cohesive in Fieus spp. than in Brosimum. Also, it is necessary to consider quantitative
measures of canopy structure. CONACyT J51278 — Instituto Politécnico Nacional.
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NOVEL METHODS FOR HORIZONTAL MOVEMENT IN FOREST CANOPIES: ACCESS TO
OUTER CROWNS AND OPEN SPACES FOR CANOPY RESEARCH

Brian A. French*, Richard W. Koomjian & David L. Anderson

Ascending the Giants, Inc. Portland, Oregon, United States of America. *Email: brian@ascendingthegiants.org

Both horizontal and vertical movements on rope-aided climbing systems are generally required
for studies in forest canopies. Rope-aided horizontal movement, or traversing, allows access to
the edges of tree crowns and inter-crown spaces where important canopy processes occur, as
well as access to areas otherwise too fragile to visit, such as branch tips, dead branches, dead
trees, and epiphytic plant clusters. Traversing between tree crowns can also save time and
energy when working in tall forest trees. In spite of their importance, development of suitable
methods for traversing has proceeded slowly. We present novel methods for traversing that we
developed for and tested during a 700 m canopy traverse in a Quercus garryana forest in western
Oregon. To demonstrate that our methods are of low impact to the forest canopy and require
a minimum of equipment, we traveled through the forest canopy for five days without
touching the ground and without support from any ground-based personnel. We transferred all
food, water, climbing, and camping gear between trees in a large haul bag, using rope systems
similar to those employed by the climbers. We performed 65 traverses between tree crowns
with an average distance per day of 140 m, with traverses ranging from 3.6 m to 36.1 m.
Furthermore, we utilized low impact techniques and tools such as cambium savers that reduce
damage to the canopy and that can result from more invasive methods or without proper
training and awareness. By training in and using these methods, we hope that more canopy
researchers can gain access to parts of the forest canopy that are currently understudied or
otherwise inaccessible.
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PHENOTYPIC VARIATION BETWEEN AND WITHIN WILD POPULATIONS OF A
BROMELIAD EPIPHYTE: Tillandsia carlos-hankii

C. Fernandez-Rios'*, J. L. Chavez-Servia', P. Antonio-Lépez” & D. Mondragén-Chaparro'

ICentro Interdisciplinario de Investigacién para el Desarrollo Integral Regional Unidad Oaxaca, Instituto
Politécnico Nacional. Calle Hornos 103, Santa Cruz Xoxocotlin. 71230 Oaxaca, México.’Colegio de
Postgraduados, Campus Puebla. Carretera Federal México-Puebla km 125.5, Santiago Momoxpan, San Pedro
Cholula. 72760 Puebla, México. *Email: ktlos_lio@yahoo.com

In the Bromeliaceae family, studies of phenotypic variation in reproductive and vegetative
characters have been conducted just at inter-specific level. These studies have shown that the
biotic (pollinators and predators) and abiotic factors such as, altitude, climate and forest
fragmentation between others, strongly influence the phenotypic expression and population
dynamics. However, there is no documented intra-specific phenotypic variation (among
populations), or between individuals of a population, to help assess the environmental effects
in epiphytic bromeliad. In order to estimate the phenotypic variation between- and within-
populations of T. carlos-hankii (epiphytic bromeliad), eight sites or populations were valuate on
base to reproductive and vegetative morphological characters during two growing seasons
2010-2011 and 2011-2012, in a pine-oak forest in Oaxaca, Mexico. The mean number of
individuals in each population ranged from 8-16 and 30—40 in the first and second season,
respectively. Combined analysis of variance identified significant differences between seasons,
between populations and within populations. The results suggest that there is major variation
among populations than among individual within populations in plant height, diameter of the
rosette, number of bracts, number of spikes, length of calyx corolla, sepals, stamen and style.
This indicates that the environment, endogenous properties, life history and ecological
interactions are factors associated with variation in vegetative and reproductive characters of
epiphytic bromeliad, causing phenotypic divergences among wild populations of T. carlos-
hanfkii.
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DIVERSITY OF AMPHIBIAN AND REPTILES OF THE CANOPY IN THE RAINFOREST OF
LOS TUXTLAS, VERACRUZ

Carlos Omar Becerra Soria* & Victor Hugo Reynoso

Instituto de Biologia, Universidad Nacional Auténoma de México. México, D. F. *Email: zucubo@gmail.com

The canopy is considered one of the richest habitats on earth. However, because of their
inaccessibility they are largely still unexplored environment. Most diversity studies on canopy
are about invertebrates, birds and mammals, but only few have been focused on amphibians
and reptiles. Our study pretends to explore and understand the vertical structure of the
herpetofaunal communities in the canopy of Los Tuxtlas tropical rainforest to determine
composition, richness and species abundance, together with the microhabitat use of each
species in the environment gradient. Fieldwork was done with day and night time calibrated
samplings in vertical transects on the trees, using a single rope technique. With a 224 m an
hour effort we sampled 26 trees registering 87 individuals of amphibians and reptiles of 11
species. Most of them were found below 10 m height. The Los Tuxtlas tropical night lizard
(Lepidophyma tuxtlae) was the dominant specie with 27 individuals registered between 2 to 31 m
high. The rarefaction curves demonstrated that the secondary tree branch was the richest
stratum were 20 individuals of nine species were recorded; and the trunk was the stratum with
most abundance recording 27 individuals of only seven species. Tree species and foraging site
were the main factors determining the distribution of the canopy herpetofauna. A canonical
correspondence analysis showed that the tree features, like canopy coverage or the number of
microhabitats, were the main factors affected the distribution of the herpetofauna. A multiple
regression analysis was performed to determine the habitat use of most abundant species. We
concluded that the canopy herpetofauna does not distribute in a vertical pattern and that the
tree features affected the distribution of the canopy species.
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Tillandsia impetialis (BROMELIACEAE) AS A REFUGE OF COLLEMBOLA IN CLOUD
FOREST HIDALGO STATE, AND DISCOVERY OF A NEW Sminthurinus

Claudia T. Hornung-Leoni'* & José G. Palacios-Vargas

ICentro de Investigaciones Biolégicas, Universidad Auténoma del Estado de Hidalgo. Mineral de La Reforma,
42000 México. *Laboratorio de Ecologia y Sistematica de Microartrépodos, Departamento de Ecologia y
Recursos Naturales, Facultad de Ciencias, Universidad Nacional Auténoma de México. 04510 México, D.F.
*Email: clauhl@gmail.com

In Hidalgo State an important component of Mexican Cloud forest is present, but
unfortunately destruction of this habitat is notorious. In this vegetation type it grows the
epiphytic bromeliad T7/landsia imperialis which is included in NOM-059-SEMARNAT-2010. In
this study arthropods in bromeliad tank were examined in rainy and drought seasons, and one
interesting Collembola community was found. Detritus samples from 12 bromeliads between
the years 2008-2009 were collected, and 77 specimens of Collembola of four species were
obtained, including a new Swinthurinus (Katiannidae). This species was abundant in several
bromeliads at high elevations (2,080 m asl) in the cloud forest. The other species, Willowsia
mexicana, Xenylla grisea and Psedisotoma sensibilis are much less abundant.
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EFFECT OF OAK HOST PLANT GENETIC DIVERSITY ON CANOPY ARTHROPOD
COMMUNITY STRUCTURE IN CENTRAL MEXICO

Efrain Tovar-Sanchez'*, Leticia Valencia-Cuevas', Patricia Mussali-Galante® & Guadalupe
Rangel Altamirano'

ICentro de Investigacion en Biodiversidad y Conservacion, Universidad Auténoma del Estado de Morelos. Av.
Universidad 1001, Col. Chamilpa. 62209 Cuernavaca, Morelos, México. 2Departamento de Medicina Genémica
y Toxicologfa Ambiental, Instituto de Investigaciones Biomédicas, Universidad Nacional Auténoma de México.
Av. Universidad s/n, Delegacién Coyoacin. 04510 México, D.F. *Email: efrain_tovat@uaem.mx

Oak species are an excellent system to test the hypothesis that genetic diversity of foundation
species influences the structure of their associated communities. Many oak species have a wide
geographical distribution and are dominant elements of the forest canopy, by creating locally
stable conditions for other species and modulating ecosystem dynamics. In the present study,
we analyzed the effect of individual genetic diversity of host plant using molecular markers
(microsatellites), host tree species, and seasonality (dry vs. rainy) on arthropod community
structure [diversity (H’), density, biomass and composition] associated with oak canopies of
Quercus castanea and Q. crassipes. Forty individual oak canopies were fogged (10 individuals per
species per season) in Parque Ecoldogico Ciudad de México. We identified 338 arthropod
morphospecies belonging to 21 orders. NMDS showed a separation of host tree species during
both seasons, suggesting a different community structure between host tree species. Q. crassipes
showed the highest values for H', S and density in comparison to Q. castanea. In contrast, Q.
castanea showed the highest values for arthropod biomass. Internal relatedness, an index of
individual diversity showed that the more genetic diverse host individuals registered the more
H' and density of arthropods, independently of the season. On the contrary, arthropod
biomass registered an inverse pattern. This study suggests that genetic diversity of foundation
species is an important element in the structuring of the canopy arthropod community.
Therefore, it is important to implement strategies to protect the natural mechanism that
promote genetic diversity of foundation species.
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INFLUENCE OF OAK HOST SPECIES GENETIC DIVERSITY LEVELS ON CANOPY
ARTHROPOD COMMUNITY STRUCTURE IN THE MEXICAN VALLEY

Elgar Castillo-Mendoza', Leticia Valencia-Cuevas', Patricia Mussali-Galante® & Efrain Tovat-
Sanchez'*

!Departamento de Sistematica y Evolucién, Centro de Investigaciéon en Biodiversidad y Conservacion,
Universidad Auténoma del Estado de Morelos. Av. Universidad 1001, Col. Chamilpa. 622009 Cuernavaca,
Morelos, México. 2Departamento de Medicina Genémica y Toxicologia Ambiental, Instituto de Investigaciones
Biomédicas, Universidad Nacional Auténoma de México 04510 México, D.F. *Email: efrain_tovar@uaem.mx

Oaks are an ideal system to study the effects of host plant species genetic diversity on their
associated canopy communities. Numerous oak species have high levels of genetic variation,
wide geographical distribution and canopy dominance. Therefore, they can be considered as
foundation species. In this study we explored the response of canopy arthropod community
structure (diversity and biomass) to the level of genetic diversity of Quercus crassipes and Q.
rugosa, two important canopy species. Also, we examined the effect of oak species and locality
on some community structure parameters (diversity, biomass, rare species, and richness of
arthropod fauna) of canopy arthropods. In total, 160 canopies were fogged, in four localities at
the Mexican Valley (10 trees per species per locality per season). In general, Q. crassipes
registered the highest number of rare species, diversity index, biomass and richness in
comparison with Q. rugesa. We found a positive and significant relationship between genetic
diversity parameters and canopy arthropod diversity. However, canopy arthropods biomass
registered an inverse pattern. Our results support the hypothesis that the genetic diversity of
the host plant species influences the assemblage of the canopy arthropod community. The
pattern found in our study provides a powerful tool when trying to predict the effects of the
genetic diversity of the host plant species on different community structure parameters, which
permits to assign a new conservation status to foundation species based on their genetic

diversity.
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THE CANOPY OF TEMPERATE FOREST AS WATER STORAGE OF RAINFALL
INTERCEPTION

Eulogio Flores-Ayala*, Enrique Buendfa-Rodriguez, Fernando Carrillo-Anzures & Tomas
Pineda-Ojeda

Forest Researcher of National Institute of Forestry, Agriculture and Livestock Research (INIFAP), México.
*Email: flores.eulogio@inifap.gob.mx

In Mexico, forest hydrological studies have been conducted to determine the amount of rain
that different types of forest vegetation intercept, scarcely mentioning their relationship with
other forest components. These studies do not report information of this kind of process.
Therefore, the objective of this study was to measure the amount of rainfall intercepted by the
canopy of temperate-cold forests, and its relationship with other vegetation components.
Three experimental plots of 1.0 ha were established at three different altitudes on the Rio
Texcoco watershed, which is located in the east of the Valley of Mexico. In each experimental
plot, 70 rain-gauges were established which were randomly distributed under canopy. Several
forest characteristics were taken such as species, branch architecture, canopy thickness, basal
area, and spatial distribution of trees. Also, plot features were registered (such as: altitude,
aspect, and slope). The information collected was analyzed by spreadsheet (Microsoft Excel
2010), database (Microsoft Access 2010), statistical program (SAS 9.2) and Geographic
Information System (ARCGIS 9.0). The dasometric data of the trees and their spatial
distribution in each of the modules were collected and related with the amount of rainfall
interception. This research shows that 22, 26, and 22% of the rain was retained by the forest
canopy in Pinus hartwegii, Abies religiosa, and Quercus spp., respectively. Statistical models were
generated for each plot measured according to the relationship of the percentage of retained
rainfall interception by the canopy, and total precipitation. The results indicate a high
dependence on the amounts intercepted by the variables: species, vegetation density, and
aspect.
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DO EPIPHYTES FUNCTION AS REFUGIA OF SPIDER DIVERSITY IN SHADE COFFEE
PLANTATIONS?

Francisco Emmanuel Méndez-Castro* & Dinesh Rao

Instituto de Biotecnologia y Ecologfa Aplicada, Universidad Veracruzana. Av. de las Culturas Veracruzanas No.
101, Col. Emiliano Zapata. 91090 Xalapa, Veracruz, México. *Email:
biol.francisco.emmanuel. mendez@gmail.com

Cloud forests all over the world are rapidly disappearing due to anthropogenic causes such as
cultivation. A characteristic feature of cloud forests is the presence of epiphytes, which are a
vital microhabitat to canopy dwelling arthropods such as spiders. Epiphytes are also known to
occur in shade coffee plantations that are located in the same areas as cloud forests, and thus
represent islands of biodiversity within a transformed habitat. Among the arthropods, spiders
are understudied in canopies, and since they are major predators, they can be considered as
indicators of the health of an ecosystem. In this study, we are conducting a biodiversity assay
of spiders living in epiphytes in cloud forests and shade coffee plantations in order to test the
hypothesis that epiphytes (Tenchos, Bromeliads, Orchids and Ferns) in shade coffee
plantations function as refugia for spiders. We sampled all types of epiphytes at three different
heights in two coffee plantations and two fragments of cloud forests around Xalapa, Veracruz,
Mexico. Epiphytes were wrapped in plastic bags and brought to the laboratory, and were
exhaustively searched for spiders. Spiders thus collected were preserved for further analyses.
Our preliminary results show that both coffee plantations and cloud forests had similar
abundances of spiders, and the type and size of the epiphyte influenced the number of spiders.
‘Tenchos’ harboured more spiders than other types of epiphytes. Given that ‘tenchos’ are
frequently removed by coffee plantation owners, and bromeliads and orchids are prone to
extraction pressure, our results suggest that preserving epiphytes in coffee plantations could
aid in the conservation of spiders.
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RESERVOIR AND INCORPORATION OF NUTRIENTS OF ABOVEGROUND BIOMASS OF
Pinus patula SCHLTDL. ET CHAM. UNDER THINNING

Gerardo Rodriguez—Ortizl*, Armando Gémez-Guetrero®, Victor A. Gonzalez-Hernandez’,
Héctor M. de Los Santos-Posadas®, Arnulfo Aldrete” & Aurelio M. Fierros-Gonzalez”

Divisiéon de Estudios de Posgrado e Investigacion, Instituto Tecnolégico del Valle de Oaxaca, México.
2Colegio de Postgraduados, Campus Montecillo, México. *Email: grodtiguez@colpos.mx

Intensive forest management can reduce soil fertility by removing the aboveground biomass.
Thinning controls tree density, but it modifies distribution and amount of biomass. Evaluate
the response to thinning of the reservoirs and incorporation of nutrients from aboveground
biomass in Pinus patula of Oaxaca, México. In 2009, 30 trees were cut under different thinning
intensities (TT) since 2004, plus a control intact. Aboveground biomass and biomass
incorporated into the forest floor were estimated in order to analyze N, P, K, Ca and Mg
contents. Data were analyzed with the Seemingly Unrelated Regressions method. Thinning
between 40 and 69% of the initial planting density affected the accumulation and distribution
of N (p < 0.01) and K (p < 0.005) in needles. The levels of P, Ca and Mg in leaves were
similar. Thinning effected (P < 0.04) the accumulation of K in wood with bark of stem.
Moreover, the incorporation rate of P, K and Ca nutrients remained similar between TI. The
nitrogen incorporated into the forest floor by canopy was lower (p = 0.004) in high TT (31.74
kg ha-1) than in the low TI and in the control plot (40.66 kg ha-1 and 45.94 kg ha-1,
respectively). The amount of Mg incorporated by the leaves was reduced (p = 0.04) in high TI
than in the control plot (18.56 vs. 30.18 kg ha-1, respectively). Thinning affected the content of
N and K in needles, but no effect was showed in the accumulation of nutrients in branches.
The high thinning intensity generated, higher content of K in wood with bark. The annual rate
of biomass and N and Mg contents incorporated to the forest floor were different between
thinning intensities.
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PREVALENCE AND FUNCTIONAL RELEVANCE OF HETEROBLASTY IN EPIPHYTIC
BROMELIADS

Kerstin Meisnet' & Gerhard Zotz"**

!Department of Biology and Environmental Sciences, Functional Ecology of Plants, University of Oldenburg.
26111 Oldenburg, Germany. 2Smithsonian Tropical Research Institute, Panama.*Email: gerhard.zotz@uni-
oldenburg.de

Heteroblasty is characterized by abrupt changes in the ontogeny of plants, from a young leaf
form (linear leaves) to broad leaves, where overlapping bases form a water-impounding tank.
We investigated this phenomenon in epiphytic members of the subfamily Tillandsioideae
(Bromeliaceae). Similar prevalence of heteroblasty in local bromeliad floras in a seasonal
lowland site and a wet montane site in Panama (60-75% of all species) calls into question the
generally held notion that heteroblasty is exclusively an adaptation to drought. We suggest that
atmospheric forms may also increase light capture in the understorey by reducing self-shading.
With a suite of descriptive and experimental approaches we analyzed the functional
consequences of this ontogenetic change (morphology: foliar trichomes, stomatal density,
anatomy: hydrenchyma, chlorenchyma and leaf thickness, tank capacity and nutrient uptake, in
situ relative growth rates). In most cases, the abrupt change in form was not associated with a
sudden change in function, the exception being nutrient uptake rates, which were significantly
higher in smaller, atmospheric plants compared to conspecifics with a tank. Heteroblasty in
bromeliads is thus a much more complicated phenomenon than currently acknowledged.
Although our study provides important insights into the ecological physiology of heteroblasty
in Bromeliaceae, we are far from a full understanding of its functional significance.
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LONG-TERM DYNAMICS OF VASCULAR EPIPHYTES, A 10 YEARS OBSERVATIONAL
STUDY IN A LOWLAND RAINFOREST

Glenda Mendieta-Leiva*, Katrin Wagner & Gerhard Zotz

Department of Biology and Environmental Sciences, Functional Ecology of Plants, University of Oldenburg.
26111  Oldenburg, Germany. Smithsonian  Tropical =~ Research  Institute, Panama. *Email:
glendamendieta@gmail.com

Being structurally dependent, vascular epiphytes assemblages are different from other systems
such as trees or herbaceous communities, for which consistent patterns have been documented
extensively. Thus, even basic questions on the dynamics of vascular epiphytes assemblages
have not being fully answered until now, although some studies have reported patterns which
are mostly circumscribed to the spatial aspect. The presented study surpasses the scope of
previous studies, in the temporal aspect as well as in the spatial scale; including 10 years of
follow up of a half hectare of forest by means of a canopy crane in a lowland rainforest in
Panama. Around 13,000 individuals were found in the first census of 0.4 ha, which with the
increment to almost 1 ha reached over 21,000 individuals growing in more than 3,000 host
trees. This dataset is used to ask questions about patterns of species abundance and richness,
predictability of the assemblage in time and space, as well as, dynamics of recruitment,
mortality, colonization, extinction, abundance and frequency.
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INFLUENCE OF FOREST TYPE AND GENETIC DIVERSITY OF HOST PLANT ON
CANOPY ARTHROPOD COMMUNITY STRUCTURE OF Quercus crassifolia

Guadalupe Rangel Altamirano', Enrique Ruiz-Cancino’, Leticia Valencia-Cuevas' & Efrain
Tovar-Sanchez'*

ICentro de Investigacion en Biodiversidad y Conservacion, Universidad Auténoma del Estado de Morelos. Av.
Universidad 1001, Col. Chamilpa. 62209 Cuernavaca, Motelos, México. *Facultad de Ingenierfa y Ciencias,
Universidad ~ Autonoma de Tamaulipas. 87149 Cd. Victoria, Tamaulipas, México. *Email:
efrain_tovar@uaem.mx

It has been proposed that genetic diversity of foundation plant species as well as the richness
of arboreal species communities are two factors that modify canopy arthropod community
structure. Quercus crassifolia is a Mexican oak species that presents characteristics of foundation
species, and it is considered as a dominant canopy element of different forest types which
supports a wide diversity of associated species. Therefore, it represents an excellent system to
study the mechanisms that regulate its associated arthropod communities. We analyzed the
effect of individual genetic diversity of the host plant (nSSRs), forest type (Abies-Quercus,
Quercus-Pinus and Quercus forest) and seasonality (dry vs. rainy) on the arthropod community
structure [composition, density, richness (S) and diversity (H’)], associated to Q. crassifolia
canopy. Thirty oak canopies were fogged (five individuals/season/forest type). We identified
442 arthropod morphospecies belonging to 22 orders. During rainy season the higher values of
density, H' and S in each forest type were recorded. A separation of host tree was found for
each type of forest (NMDS). In general, H' and S of arthropods showed the next pattern by
torest type: Abies-Quercus> Quercus-Pinus>Qunercus, while density showed an inverse pattern. The
increase of the host plant genetic diversity is significantly related to the increase of H' of
associated canopy arthropods, independently of the type of forest and of the season.
Therefore, to conserve populations of foundation species with the maximum genetic diversity
and species richness of arboreal plant communities, it is fundamental to preserve function and
structure of canopy arthropod communities.
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EFFECT OF HYBRIDIZATION OF THE Quercus crassipesx Q. ctassifolia COMPLEX ON
THE COMMUNITY STRUCTURE OF ACORN DRILLING INSECTS

Guillermo Ivan Sinchez Arellano', Angglica Corona Lépezl, Victor Toledo Hernandez', Laura
Marquez Valdelamar® & EfrainTovarSanchez'*

ICentro de Investigacion en Biodiversidad y Conservacion, Universidad Auténoma del Estado de Morelos. Av.
Universidad 1001, Col. Chamilpa. 62209 Cuernavaca, Morelos, México. 2Laboratorio de Biologia Molecular,
Instituto de Biologfa,Universidad Nacional Auténoma de México. AP 70-153, 04510 México, D. F. *Email:

efrain_tovar@uaem.mx

México is considered one of the centers of diversification of Quercus (oaks) with 161 species
and 109 of these endemic. Quercus crassifolia and Q. crassipes are dominant species in temperate
forests of central México and hybridize between each other when they occur in sympatry (Q. X
dysophylla). Oak canopies also contain a considerable portion of arthropod diversity and the
hybrid zones can provide answers to evolutionary and ecological questions about arthropod
community structure associated to hybrid plants. We examined the effect of hybridization on
some community structure parameters (diversity, composition and density) of acorn drilling
insects compared to their parental species. Also, we analyzed the effect of genetic diversity of
host plant (heterozygosis) on diversity (Shannon-Wiener diversity) of acorn drilling insects.
Three hybrid zones were sampled in the central portion of the Transmexican Volcanic Belt. In
each hybrid zone 30 adult trees (10 = Q. crassipes, 10 = Q. crassifolia, 10 = Q. X dysophylla) were
sampled during fructification period, obtaining acorns direct and randomly from the canopy.
In general, acorn drilling insect communities in Q. crassifolia X Q. crassipes complex were
conformed by nine species. Five belonged to the genus Cureulio (Coleoptera: Curculionidae)
and four belonged to the genus Cydia (Lepidoptera: Tortricidae). In general, Curculio occidentis
was the dominant species in all hybrid zones and host taxa. The acorn infestation percentages
did not differ significantly among taxa, on the contrary among hybrid zones the next pattern
was registered: Acajete (20.5%) = Tlaxco (20.4%) > Canalejas (13.2%). Values obtained by the
Shannon-Wiener diversity index were different among hybrid zones and registered the next
pattern: (Acajete (0.17) < Tlaxco (0.25) < Canalejas (0.39). Also, a positive and significant
relationship between genetic diversity of the host plant and diversity of acorn drilling insects
was recorded.
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EFFECTS OF ANTS INHABITING MYRMECOPHYTIC FERNS ON THE DISTRIBUTION OF
LIANAS IN THE CANOPY OF A BORNEAN TROPICAL RAINFOREST

Hiroshi O. Tanaka'* & Takao Itioka®

!Graduate School of Life Sciences, Tohoku University, Japan. 2Graduate School of Global Environmental
Studies, Kyoto University, Japan. *Email: hotanaka@gmail.com

The spatial distribution of lianas in tropical rainforest canopies has been explained mainly by
abiotic factors and by the morphological features of the host trees. This study investigated the
effects of a fern-dwelling ant species, Crematogaster difformis, which tends to establish territories
encompassing most of the surface areas of the crowns of emergent trees, on the distribution of
lianas in the canopy of a Bornean tropical rainforest. We experimentally placed living lianas
onto trunk surfaces inside and outside the territories of the ants on emergent trees, to examine
their ability to remove them. The number of leaves pruned by the ants was significantly higher
on lianas inside than outside their territories. We conducted a field census to examine the
spatial overlap of the distributions of lianas and the myrmecophytic ferns inhabited by C.
difformis on emergent trees. The frequency of liana colonisation of tree crowns was found to be
significantly lower on trees with than without ferns. The leaves and stems of the lianas which
have reached the farthest boundaries of C. difformis territories were heavily damaged and C.
difformis workers were observed biting and pruning the lianas. These results suggest that ants
inhabiting myrmecophytic ferns regulates the distribution of lianas on emergent trees.
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EFFECT OF HOST-PLANT GENDER ON ARTHROPOD COMMUNITY

, ’ 1 ’ 2 2 1 2 1
Ixchel Gonzalez-Ramirez *, Victor Lopez-Goémez & Zendén Cano-Santana

ILaboratorio de Interacciones y Procesos Ecolégicos, Facultad de Ciencias, Universidad Nacional Auténoma
de México. México, D. F*Email: ixgon2@ciencias.unam.mx

Gender in dioecious plants determine many morphological and physiological characters, such
as water content, carbon-nitrogen ratio, secondary compounds concentration, growth rate, and
leaf thickness. Several studies indicate that character differences between male and female
plants affect the foraging preference of herbivorous insects; nevertheless, it is unknown if the
gender of the host-plant modifies the community structure of the resident arthropods. The
goals of this study are to (1) determine the effect of gender of a dioeciouos tree (Buddleia
cordata) on resident arthropod community structure, (2) as well as, on trophic guild of
arthropods, and (3) determine the differences on leaf thickness and water content between
male and female trees. We surveyed 13 male/female trees pairs of B. cordata with similar
morphology and environmental conditions between June 2010 and April 2011. Every two
months, we sampled the resident arthropod, and measured water content and thickness of
Buddleia cordata leaves. There were no differences in richness, abundance and Shannon’s
diversity index of arthropod communities between male and female trees of B. cordata.
However, carnivores were more diverse in male trees than in female trees during flowering
season, while the opposite pattern was recorded during fructification season. Furthermore, leaf
thickness of male trees was greater during the flowering season, while in female trees leave
thickness was grater during fructification season. Our observations suggest that B. cordata’s
gender modifies carnivore arthropod guild, and this is most probably related with differences
in resource availability in male and female plants due to host-plant phenology.
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PRELIMINARY CHECKLIST OF ARTHROPODS ASSOCIATED TO Ficus benjamina L. (Plantae:

Moraceae)

Daniel David Valtierra Rodriguez', Alexis Aquino Noriega', Abel Eduardo Vasquez Ortiz',
Erick Geminiano Pefia', Jorge Ernesto Canseco Aragén', Edwin Ulises Mestas Martinez' &
SadothVazquezMendoza™

'Escuela de Bachilleres, Campus Rosatio, Universidad Regional del Sureste. Oaxaca. México. *Centro
Interdisciplinario de Investigacion para el Desarrollo Regional Integral, Instituto Politécnico Nacional. Oaxaca,
Meéxico. *Email: savazq70@hotmail.com

Ficus benjamina is one of the most common ornamental trees and is a fundamental part of the
urban vegetation in many cities around the world. Insect plagues of this tree had been well
studied; however arthropod community that uses F. benjamina is almost unnoted. In this work
we present a preliminary checklist of arthropod that live in the Fieus canopy. Six trees, all of 3
m high, were selected in the gardens of “Universidad Regional del Sureste” campus Rosario,
Oaxaca, Mexico. Three sampling visits were realized, always from 7 to 8 a.m., in June 2012. All
samples were obtained by manual collection. A total of 115 specimens distributed in 12 orders,
25 families and 33 species of arthropods were recorded. Insecta was the most abundant with
81% of the specimens and Hemiptera, with 5 families, the most diverse order. However the
most diverse families were: Therididae (Arachnida), Formicidae and Coccinellidae (Insecta)
with 3 species each one; while Forficulidae, Lygaeidae and Phlaeothripidae (Insecta) the most
abundant, all with only one species with more of 25 specimens each one. Arthropod diversity
was high with minimum sampling. Our results show the importance of F. benjamina as a refuge
for arthropod communities and the necessity of increase studies of fauna associated to urban
vegetation.
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THE BORDER EFFECT ON SPRINGTAILS CANOPY COMMUNITY IN A Liguidambar
FOREST IN CENTRAL MEXICO

José G. Palacios-Vargas', Gabriela Castafio-Meneses & Leticia Valladares'

!Ecologfa y Sistematica de Microartrépodos, Departamento de Ecologia y Recursos Naturales, Facultad de
Ciencias, Universidad Nacional Auténoma de México. Ciudad Universitaria, Coyoacan. 04510 México, D. F.
2Unidad Multidisciplinatia de Docencia e Investigacién, Facultad de Ciencias, Campus Juriquilla, Universidad
Nacional Auténoma de México.762030 Juriquilla, Querétaro, México. Email: troglolaphysa@hotmail.com

The cloud forest in Mexico occupies less than 0.1% of the national landscape; nevertheless,
include a high species richness, diversity and endemism due their physiographic and
biogeographic characteristics. This forest in Hidalgo State, represents the third position in
surface, unfortunately, the area is seriously threatened and highly fragmented by the change of
land use. In order to study the effect of border in the springtail canopy community, we
performed five foggings during 2004 in three sites (border, medium and inside) of could forest
in Tlanchinol. A total of 5,831 springtails were collected during study, the highest abundance
was recorded in the medium site with 2,131 specimens, followed by inside site (2,104) and
finally by the border (1,596). The highest amount of springtails was collected during rainy
season (4,940). A total of 20 species were recorded. The highest value of species richness was
recorded during the September 2004 fogging in the border site (13 species), nevertheless in
general, the highest values were recorded in the inside sites. The medium sites recorded the
highest diversity values, and maximum value was recorded in August 2004 (H'=1.6). The
Kruskal-Wallis test for comparison between sites shown a significant effect of site on the
sprigtails abundance (H=7.2; df=2, p<0.05). In medium and inside sites, the most abundant
species was Willowsia mexicana, tollowed by Digyrtoma sp. In the border site, the most abundant
species was Salina sp. follow by Willowsia mexicana. According with previous studies in Mexican
canopies, the most abundant species recorded in tropical canopies belong to Sa/ina; while in
temperate forests belong to Swinthurinus and Pseudisotoma genus. This is the first fogging study
performed in a cloud forest in Mexico in order to know the canopy Collembola, and the
species richness recorded is higher than the recorded in tropical dry forest in Mexico.
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ARTHROPODS IN THE CANOPY OF THE DESERT PLANTS USED IN LANDSCAPE IN
BAJA CALIFORNIA SUR

. G. Loya Ramirez"*, F. H. Ruiz Espinoza', F. A. Beltran Morales', S .Zamora Salgado', F. de
y P g
J. Carballo Méndez' & J. A. Alcala Jauregui’

!Departamento de Agronomia,Universidad Auténoma de Baja California Sur. Km 5.5 carretera al Sur, A. P. 19-
B.23080La Paz, B.C.S., México. ?Facultad de Agronomia,Universidad Auténoma de San Luis Potos{. Km. 14.5
catrretera San Luis-Matehuala. San Luis Potosi, México.*Email: jloya@uabcs.mx

The modern design of the landscape includes numerous species of plants native to the
Mexican desert. A difficulty in the management of these species in the landscape is the
presence of arthropods, whose density is so high that they may kill plants. The objective of the
present work was to identify the arthropods associated to the canopy of wild plants in the
landscape in the urban area to compare them with those in their natural ecosystem. Insects and
mites associated with the landscape plants were collected in the gardens of the City of La Paz
Baja California Sur and the Universidad Autonomous de B.C.S. The specimens were collected
and placed in alcohol 70% to be identified, to family level, in the laboratory of Entomology of
the University Autonomous of B.C.S. The native plant species where the insects and mites
were found, as well as the order and family they belong to, were as follows: cardén (armored
scale, Hemiptera: Diaspididae); garambullo (armored scale, Hemiptera: Diaspididae); lomboy
(cochineal, Hemiptera: Dactylopiidae; red spider mite, Acarina: Tetranichidae; mealybug,
Hemiptera: Pseudococcidae and black fly, Hemiptera: Aleyrodidae); Nopal (armored,
Hemiptera: Coccidae and cochineal, Hemiptera: Dactylopiidae); Mesquite (jumping plantlice,
Hemiptera: Psillidae); palo de arco (mealybug, Hemiptera: Pseudococcidae and black aphid
Hemiptera: Aphidae); Palo brea (snow scale, Hemiptera: Coccidae); palo zorrillo (lacebug,
Hemiptera: Tingidae y mealybug, Hemiptera: Pseudococcidae) y pitahaya dulce (armored scale,
Hemiptera: Diaspididae). Wild plant species reviewed in the wild environment were virtually
free of arthropods. It suggests that the fauna in the canopy of the landscape is regulated by
predators in the natural ecosystem To prevent the presence of harmful arthropods in native
plants in the landscape is convenient to assess plant diversification in the landscape, in order to
create conditions similar to the natural environment to promote the presence of predators.
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ARACHNIDS AND MYRIAPODS IN 7illandsia imperialis AND Tillandsia deppeana
(BROMELIACEAE) FROM HIDALGO STATE, MEXICO

Julidan Bueno-Villegas', Claudia T. Hornung-Leoni'* & César G. Duran Barrén®

! Centro de Investigaciones Biolégicas, Herbario HGOM, Universidad Auténoma del Estado de Hidalgo, Catr.
Pachuca a Tulancingo s/n, Mineral de la Reforma, Hidalgo, C.P. 42184, México. ?Coleccién Nacional de
Aracnidos, Instituto de Biologfa, UNAM, Departamento de Zoologfa, Apartado Postal 70-153, 04510 México,
D.F. *Email: clauhl@gmail.com

Bromeliaceae is a neotropical family with an important epiphytic component. In this vegetative
structure is possible accumulate water (many liters), detritus and organisms, as arachnids and
myriapods. Related to the high number of bromeliad species, few studies are focus in knowing
the fauna occurring inside de bromeliad tank. The goals of this study were to document the
richness and abundance of arachnids and myriapods in two epiphytic species of bromeliads
(Tillandsia deppeana and T imperialis), and to compare the two arthropods groups between them.
The field work was made in two different localities from Hidalgo State, and specimens were
collected in rainy and dry seasons for both bromeliads species. Arthropods specimens were
identify until family level and in some cases until species category. Diversity and abundance of
each bromeliad and comparative analyses between them are here presented. The results shown
that in T. imperialis the arachnids are more abundant in rainy period and more diverse in dry
season, while in T. deppeana both, the diversity and abundance of arachnids are higher in rain
season. Both bromeliad share specimens of Clubionidae and Salticidae families, however the
richness is higher in T. deppeana and the abundance in T. imperialis. We found a correlation
between the plant size and the number of arachnids occurring in the tank. The richness and
abundance of arachnids are higher than the myriapods in both T7/andsia species.
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POTENTIAL OF HYBRIDIZATION IN THREE 7illandsiza SPECIES AT THE CENTER OF
THE STATE OF VERACRUZ, MEXICO

Kareen Ramirez Rosasl*,]udith Marquez Guzman®, Ivén Ramirez Morillo’, Silvana Martén
Rodriguez', Armando Aguirre Jaimes* & José G. Garcia Franco'

Instituto de Ecologia A.C. México. ?Facultad de Ciencias, Universidad Nacional Auténoma de México.
México, D.F. 3Centro de Investigaciones Cientificas de Yucatin. México. “Universidad Veracruzana.
México.*Email: kareen.ramirez@gmail.com

The mating process in the angiosperms is regulated within pre and postfertilization barriers.
These barriers affect the probability of mating and hybridization. Some congeneric species
bloom synchronically and share the same pollinators; therefore isolation barriers are critical to
avoid the hybrid production. Habitat fragmentation plays a critical role in the ecological
dynamics altering population parameters like pollen flow and possibly the rate of hybrid
production between the congeneric species. We examined the potential of hybrid production
in three Tillandsia species (1. juncea, T. polystachia and T. variabilis) which overlap their blooming
periods and share pollinators. The three species inhabit in fragments of cloud forest and also
recolonizing shaded coffee agroecosystems at the center of the state of Veracruz, México. We
performed interspecific crosses (all combinations) and used intraspecific crosses as control.
The prefertilization barriers were observed in excised pistils. The pollen-tube growths were
dyed with aniline blue to observe them. Pollen germination in intraspecific crosses suggests
that the stigma did not act as a prefertilization barrier, and also that the pollen tube reaches
ovules successfully among the three species. The patterns of pollen-tube growth in these
Tillandsia species suggest that the prefertilization barriers are weak, and that they have not
control in the formation of F1 result of Tillandsia species crosses. In the cross between T.
polystachia x T juncea and intraspecific cross of T. juncea we found that 0 % of the pollen tubes
reach the ovules, because the style stops growing. This is characteristic in a gametophytic SI
system.
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HOST PREFERENCES IN VASCULAR EPIPHYTES: HOW STABLE ARE PATTERNS IN
TIME?

Katrin Wagner'*, Glenda Mendieta-Leiva' & Gerhard Zotz'"

!Department of Biology and Environmental Sciences, Functional Ecology of Plants, University of Oldenburg.
26111 Oldenburg, Germany. 2Smithsonian  Tropical ~Research  Institute, Panama. *Email:
nirtak. wagner@gmx.de

Since the very beginning of ecological research on vascular epiphytes, researchers were
concerned with the question of specific associations between particular epiphyte and host tree
species. A comprehensive literature search yielded more than 150 publications which deal with
this topic in one way or another. On the basis of this review we discuss the concept of host
specificity/preference in epiphytes. Surprisingly, very few studies have unambiguously
quantified possible host preferences at the community level by using null models to account
for differences in substrate availability. Using data from a census of all vascular epiphytes
within an area of 0.4 ha of lowland rainforest at the San Lorenzo crane plot, Republic of
Panama, Laube and Zotz (2006) compared the distribution of vascular epiphytes on three
abundant host species to null model expectations and found that about a third of the species
were not randomly distributed. One way to test whether this finding is an artifact of multiple
comparisons or reflects real epiphyte-host preferences is to check for consistency in time. We
will present the results of such a test using the results of a second census, conducted ten years
later at the same site.
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ARTHROPOD COMMUNITY ASSOCIATED WITH TWO DWARF MISTLETOE SPECIES
(Arceuthobium spp.) PARASITIZING Pinus hartwegii LINDL. IN THE ZOQUIAPAN
NATIONAL PARK, MEXICO

Leoén Felipe Chavez-Salcedo*, Zenon Cano-Santana, Ménica Elisa Queijeiro-Bolafios, Victor
Lopez-Gomez & Blanca Mejia-Recamier

Departamento de Ecologfa y Recursos Naturales, Facultad de Ciencias, Universidad Nacional Auténoma de
México. México. *Email: haor10@hotmail.com

The canopy is a stratum easy to delimit; hence, it constitutes an ideal model for studying
arthropod communities. In the coniferous forests of North America, dwarf mistletoe
infestation (Arceuthobinm spp.) atfects significantly the health of the forest, involving significant
financial losses for the forest industry. This study examined the attributes of the arthropod
communities associated with two species of dwarf mistletoe (Arceuthobinm globosum and A.
vaginatum) and their host, Pinus hartwegii. In 2010, in five sites within the Zoquiapan National
Park, we collected bimonthly plant tissue from the two species of mistletoe and pine needles.
Arthropods were separated and identified to the finest level possible. We collected a total of
32059 individuals of which 51 morphospecies were identified, belonging to 15 taxonomical
orders. The community associated with P. hartwegii has the highest value of diversity (H '=
0.68) and species richness (S = 40); while the abundance is significantly higher for the
mistletoes (A. globosum = 407 individuals/sample, A. vaginatum = 536 individuals/sample, and
P. hartwegii = 134 individuals/sample). The effect of season is not significant for diversity (F =
1532, d.f. = 5, p = 0.1949) and abundance (FF = 2.28, d.f. = 5, p = 0.0590); but it is significant
for the richness in the case of the pine (F = 10.60, d.f. = 2, p =0.0027).Using the existing
literature, we assumed the biotic interactions and food webs within the community. The results
suggest that the P. harfwegii’s canopy is an important element in the ecosystem, providing a
mosaic of resources and conditions to the associated fauna. We also propose that mistletoes
are key species within the forest canopy, as they greatly influence the establishment of diverse
organisms, particularly arthropods.
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EPIPHYTIC PLANTS IN THREE SITES IN JALISCO, MEXICO

Leticia Hernandez-Lopez*, Alejandra Flores-Argtelles, Jesus Jacqueline Reynoso-Duefias &
Esteban Alberto Suarez-Muro

Instituto de Botdnica, Centro Universitario de Ciencias Biolégicas y Agropecuarias, Universidad de Guadalajara.
Km. 15.5 carretera Guadalajara-Nogales, Zapopan, Jalisco, México. *Email: paspalum65@yahoo.com;
lhernan@cucba.udg.mx

A preliminary inventory of the epiphytic flora of three sites in Jalisco; San Sebastian del Oeste
and two protected areas; the Sierra de Quila and El Bosque La Primavera is presented. The
information was obtained through the recollection of botanical specimens and the review of
literature published for three areas of Jalisco. A total of 8 families, 44 genera and 85 taxa are
reported. The richest families are Orchidaceae (51 species), Bromeliaceae (19) and
Polypodiaceae (9). The genera with greatest diversity are Tillandsia (Bromeliaceae) with 15
species, Encyclia, and Oncidinm (Orchidaceae) with 7 and 6 species, respectively. San Sebastian
del Oeste is the area that shows the greatest diversity of epiphytic plants with 34 genera and 63
species followed by Sierra de Quila with 16 genera and 31 taxa and finally El Bosque Ia
Primavera. We provide data on the representation of taxa by vegetation type and rank
altitudinal, as well as its state of conservation.
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INFLUENCE OF GENETIC DIVERSITY LEVELS OF Quercus castanea ON ENDOPHAGOUS
CANOPY INSECT COMMUNITIES

Leticia Valencia-Cuevas'*, Gabriel Flores Franco', Susana Valencia Avalos?, EfrainTovar-
bl bl bl
Sinchez!

!Departamento de Sistematica y Evolucién, Centro de Investigaciéon en Biodiversidad y Conservacion,
Universidad Auténoma del Estado de Morelos. Av. Universidad 1001, Col. Chamilpa. 62209 Cuernavaca,
Morelos, México. ?Departamento de Biologia Comparada, Facultad de Ciencias, Universidad Nacional
Auténoma de Meéxico. Cd. Universitaria s/n, Del. Coyoacin. 04510 México, D. F. *Email:
leti70477@yahoo.com.mx

Trees conform an ideal system to address community ecology problems, because tree canopies
can be easily delimited which contain a high niche diversification. In particular, oak canopies
hold the most specialized endophagous organisms. The aim of this study was to determine the
relationship between genetic diversity of Quercus castanea, a well represented oak species of
Mexican temperate forests and the diversity levels of canopy endophagous insects (gall-
forming and leaf mining). For this purpose, we analyzed individual (six nuclear microsatellite
markers) and population (six nuclear and eight chloroplast microsatellite markers) genetic
diversity levels of . castanea. In total, 120 individuals from six localities in central Mexico were
analyzed (20 trees/locality). Also, gall and leaf mining insects from each individual and from
each population sampled were characterized. Our results showed that endophagous canopy
insect communities of Q. castanea are dominated by individuals of the Andricus and Amphibolips
genera. Also, a positive and significant relationship was registered between (. castanea
individual and population genetic diversity levels and the diversity of their associated
endophagous insect communities. These results may have implications in conservation
strategies, as they suggest that it is important to preserve the mechanisms that maintain oak
species genetic diversity levels since many of them are dominant elements of temperate forests
worldwide.

87





6th International Canopy Conference
Oaxaca City, Mexico

October 24-27

 |nternational Canopy
Conference

Ouznca, Marico. 2018

ABSTRACTS

EPIPHYTIC BROMELIAD AND HOST COMMUNITIES COMPOSITION ALONG A
RAINFALL GRADIENT IN THE YUCATAN PENINSULA

Manuel Jests Cach-Pérez'*, José Luis Andrade', Nahlleli Chilpa-Galvan', Manuela Tamayo-
Chim', Roger Orellana Lanza', Eric Alexander Graham® & Casandra Reyes-Garcfa'

ICentro de Investigacion Cientifica de Yucatin A.C. Calle 43 No. 130 Col. Chuburna de Hidalgo. 97200
Meérida, Yucatan, México. *Center for Embedded Networked Sensing, University of California, Los Angeles.
UCLA 3563 Boelter Hall. Los Angeles, CA. USA. 90095-1596. *Email: m_cach@hotmail.com

Families with a high proportion of epiphytic species, like the family Bromeliaceae, are
important ecological components in the neotropics contributing to the high biotic diversity
present. This is the first study to compare the epiphytic bromeliad and host species
composition and factors driving this distribution (microclimate, mesoclimate, canopy structure,
host species identities) in dry environments, along five different vegetation types in a
precipitation gradient of the Yucatan Peninsula, Mexico. We established plots in coastal sand
dune, mangrove, and seasonally dry deciduous, semi-deciduous and sub-perennial forests to
characterize the structure and composition of the epiphytic bromeliads and hosts communities,
and measured the microclimate (light and VPD) in which bromeliads were growing. Within
each plot, all possible hosts were counted, identified and tagged, adult bromeliads also were
counted and identified; height of the canopy strata, were the epiphytes were found, was also
recorded. The diversity of both host and epiphytic bromeliad species was assessed through
species richness and the Shannon-Wiever and Simpson indexes; to distinguish the degree of
similarity between the studied sites, we used the Sorensen quantitative index. We found a total
of 15 species of epiphytic bromeliads and 98 species of phorophytes belonging to 88 genera.
Of these genera, 46.2% had epiphytic bromeliads, suggesting a host preference. The number of
bromeliads and hosts (both species and individuals) increased from the driest sites to wetter
sites. We found low similarity in species composition of both epiphytic bromeliads and host
between vegetation types. Although there is a high seasonal microclimatic variation in sites
where most of the epiphytes occurred within the five vegetation types, the horizontal
distribution of epiphytic bromeliads seemed to respond to the rainfall gradient and the increase
in available niches due to increased canopy height.
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USE OF WOODY RESPROUTER SPECIES FOR ECOLOGICAL RESTORATION UNDER THE
CANOPY OF ALEPPO PINE

Marfa Elena Granados Garcia'*, Alberto Vilagrosa Carmona’, Esteban Chirino Miranda® &
Ramén Vallejo Calzada®

IINIRENA-UMSNH, Michoacin, México. 2CEAM, Valencia, Espafia. *Email: marihelenal7@gmail.com

The introduction of woody resprouters species under the canopy will increase species richness
and resilience against disturbances like wildfires. The presence of a canopy can have positive
effects on the survival and growth of their neighbours. However, the facilitative effect that
shading can have on the establishment of new plants and the role of species-specific
interactions mediating in this phenomenon are still poorly understood. We evaluate the effect
of different canopy covers on the survival and growth dynamics of six woody Mediterranean
species. Seedlings from a wide array of early to late successional tree and shrub species were
outplanted under different pine densities. Experimental plots were located in Valencia, Spain
under Dry Mesomediterranean climate. 15 seedlings per specie were planted into 3 sites under
low, medium and high pine density (LD, MD and HD) 22, 48 and 62 % of estimated canopy
closure, respectively. We have studied survival and growth (height, basal diameter and RGR)
during eight months after outplanting. Main differences were found among species and pine
cover. Survival was very high. We found higher growth in LD density plots compared with
MD and HD plots. To analyzed interactions by different canopy covers, we made comparisons
in relative differences between LD treatment and the MD and HD treatments. MD and HD
had, on average, a net negative effect on plant growth. These results reflect facilitative
relationships as positive effects and competitive effects when they are negative. Light and
water interactions can lead to complex situations in which drought effects can be more intense
under deep shadow than in plots at full sunlight.
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EFFECTS OF HYBRIDIZATION OF THE Quercus Jaurina x Quercus affinis COMPLEX ON
GUILD ARTHROPOD COMPOSITION: IMPORTANCE OF FLUCTUATING ASYMMETRY,
LEAF MORPHOLOGY AND HERBIVORY

Marcela Soffa Vaca Sanchez'*, Edmundo Lépez-Barbosa®, Antonio Gonzéles-Rodriguez’ &
Pablo Cuevas-Reyes'

ILaboratorio de Ecologia de Interacciones Bibticas, *Laboratorio de Agroecologia, Universidad Michoacana de
San Nicolas de Hidalgo. Michoacdn, México. 2Laboratorio de Genética de la Conservacién, CIECO,
Universidad Nacional Auténoma de México. México, D. F.¥*Email: homdae@hotmail.com

Hybridization is a process that promotes genetic diversity in plants originating new attributes
(morphological, physiological) that potentially affect the structure and composition of canopy
arthropods. Both abiotic (temperature, precipitation, humidity and soil fertility) and biotic
factors (plant defense) also affect the structure of arthropods. Fluctuating asymmetry (FA)
describes the magnitude of random differences in size or shape between the two sides of a
bilateral character in organisms, and is considered as an indicator of plant stress in
environmental disturbances. Hybridization is one of the biological factors underlying the
changes in levels of FA in plants. The aim of this study was to evaluate the effects of
hybridization in Quercus lanrina x Quercus affinis complex on the canopy arthropod community
and the levels of fluctuating asymmetry, leaf morphology and herbivory patterns by folivores.
To collect the arthropods, we selected 5 trees of each species (Q. laurina, Q. affinis and hybrids)
and the canopy was fogged. From each individual, three branches were collected from the top,
intermediate and bottom parts of the canopy, sampling approximately 300 fully developed
leaves per tree. A digital image was taken for each leaf and FA, leaf morphology and herbivory
were calculated. We found differences in guild arthropod composition in the hybrid complex.
Arthropod composition of the hybrids was similar to parental Q. Jaurina. We found differences
between leaf morphology in the complex, leaves of hybrids were similar to Q. laurina. The
herbivory and FA levels were higher in hybrids than in parental species. Our results suggest
that hybridization affects the canopy arthropod community and leaf morphology increasing the
incidence of herbivory and generating higher levels of stress in hybrid trees.
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DIVERSITY AND DISTRIBUTION OF VASCULAR EPIPHYTES IN TwO FOREST TYPES OF
THE YANACHAGA CHEMILLEN NATIONAL PARK, PERU

Margoth Elizabeth Acufia-Tarazona* & César Arana Bustamante

Museo de Historia Natural - Universidad Nacional Mayor de San Marcos - Perd. *Email:
mareli.laura@gmail.com

Epiphytes are a major component of tropical forests diversity. Epiphyte diversity and
distribution varies between forest types and within the phorophyte. The purpose of this study
was to describe and compare the diversity and distribution of vascular epiphytes in a montane
forest and a lowland forest of the Yanachaga Chemillén National Park, Perd. At each forest,
two phorophytes were climbed, and each tree was divided into five zones following Johansson
(1974). Each individual was counted, identified and located on the tree zones. A total of 204
species of vascular epiphytes and 1922 individuals were registred. Our study reveals that the
lowland forest has more richness than montane forest; 75 species and 1923 individuals were
found in the montane forest whereas 132 species and 998 individuals in the lowland forest.
Orchidaceae, Araceae and Dryopteridaceae were the most speciose and abundant families. The
lowland forest presented the highest diversity. The distribution patterns differed between
forest types, the canopy zones Z3 y Z4 had the highest richness in the montane forest while
the trunk zone Z2 y canopy zone Z5 were the most speciose and abundant in the lowland
forest. Orchids were most common in canopy zones in both forests, pteridophytes were
predominant in trunk zones in the montane forest whereas the aroids were predominant in
trunk zones in the lowland forest. We hypothesize that the low richness at montane forest is a
result of low temperatures while the presence of nearby water sources, such as rivers, in
lowland forest is promote greater diversity. The vertical distribution of epiphytes in the forests
is determined by some environmental factors such as light, humidity and temperature.
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VERTICAL AND HORIZONTAL SPACE DISTRIBUTION OF A SMALL MAMMAL
COMMUNITY IN AN EVERGREEN FOREST FRAGMENT IN OAXACA, MEXICO

Martin Pérez-Lustre*, Antonio Santos-Moreno & Rusby Guadalupe Contreras-Diaz

Centro Interdisciplinario de Investigacion para el Desarrollo Integral Regional, Unidad Oaxaca, Instituto
Politécnico Nacional. Calle Hornos 1003. Santa Cruz Xoxocotlin, Oaxaca, México. *Email:
mark_193@hotmail.com

In order to know the distribution in vertical and horizontal space of the small mammals
species in a community and their relationship with habitat complexity in an evergreen forest
fragment, ten samples of five days each one were made from December 2009 to August 2010.
Small mammals were captured at three levels: ground, 11 to 13 (medium) and 21 to 23 (high)
meters above ground, with a 4500 night/trap sample effort for the total study area and 1500
for each level. Eight species were captured (Lzomys pictus, Peromyscus agtecus, Peromyscus mexicanus,
Oryzomys chapmani, Tylomys nudicandus, Nyctomys sumichrasti, Tlacnatzin canescens y Marmosa mexicana)
trom which N. sumichrasti and . nudicandus showed a clear preference for the arboreal stratum,
while M. mexicana showed no preferences for any stratum and T. canescens was restricted to
ground and medium level. Non-significant differences were found between arboreal and
terrestrial diversity, nonetheless comparing each stratum as the traps were set, it was a
significant difference between medium and high level diversities. Three species (IN. sumichrasti,
T. nudicandus and M. mexicana) showed significant differences in their abundance in June and
also February for the last one, however, only the first two had a positive correlation with the
species number of fruiting trees, not so for the number of days with rain. The distribution area
of arboreal species was less than the distribution area of terrestrial species and for T. canescens
and M. Mexicana was restricted to the area with a higher degree of habitat complexity.
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OPPORTUNITIES AND CHALLENGES OF CANOPY RESEARCH IN NEPAL HIMALAYAS

Mohan Prasad Devkota*

Amrit Science Campus, Tribhuvan University, Kathmandu, NEPAL. *Email: mistldevkota@yahoo.com

Historically, canopies in the Nepal Himalayas, which occupies one third (800 km) of the entire
length of the Himalaya, have remained overlooked amidst the rich biodiversity of the
Himalayan region. Nepal’s position in the central sector of the Himalaya, overlapping Eastern
and Western Himalayan flora, rugged mountain terrain with a wide range of bioclimatic
variation results in a great variety of habitats which are rich in vegetation and floral
composition. Thirty five different forest types and 136 types of ecosystems are the result of
variation in altitude, climate and topography that offers unique opportunity to explore and
study the biodiversity within 147,181 km? area. Forest canopies of various vegetation types in
diverse ecosystems from highlands to lowlands harbor a rich floral and faunal diversity, which
have remained completely unexplored. Information on floral and faunal diversity supported by
canopies; their role in providing, regulating and supporting ecosystem services that promote
mitigation of and resilience to climate change; the potential impacts of climate change on
services and the provision of services to rural communities; and the role of canopy generated
opportunities to explore sustainable use of resources to generate local livelihood is completely
lacking. Considering the importance of biodiversity and realizing the need of its conservation,
Canopy Education and Conservation Nepal (CECN) has initiated the work to protect and
conserve the Himalayan canopies. Canopy research in Nepal will open new collaborative
opportunities for Nepalese scientists with the rest of the world, while ecotourism and canopy
walkways will create new livelihood opportunities for rural communities. Considering the
abundant opportunities for canopy research in Nepal Himalayas CECN would like to invite for
collaborative research work to unfold the mysteries of Himalayan canopies, and also to save
and conserve the disappearing Himalayan biodiversity due to an alarming rate of deforestation.
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ECOLOGICAL FACTORS AFFECTING DWARF MISTLETOE INCIDENCE IN CENTRAL
MEXICO: A FIVE YEAR APPROACH

Monica E. Queijeiro-Bolafios'*, Zenén Cano-Santana', Ivan Castellanos-Vargas' & Graciela
Garcfa-Guzman®

!Departamento de Ecologia y Recursos Naturales, Facultad de Ciencias, Universidad Nacional Auténoma de
México. México. 2Departamento de Ecologia Evolutiva, Instituto de Ecologfa, Universidad Nacional
Auténoma de México. México. *Email: mqueijeito@ciencias.unam.mx

Dwarf mistletoes have been considered a detrimental factor in temperate forests due to the
wood loss caused; however, they are a key community component, but its overabundance can
be an indicator of ecological imbalance. The aim of this presentation is to synthesize, from our
own experience, what ecological factors have an influence on the abundance of two dwarf
mistletoe species (Arceuthobium globosum and A. vaginatum) in Central México. During a five-year
period, we measured on 24 to 75 plots the following variables: incidence, elevation, slope, tree
density, and disturbance indicators. Additionally, we followed the infection development on
individual trees. The two species parasitize the whole host stem, but they are more abundant in
the crown branches; hence, there is a clear positive correlation among the crown dominance
and the mistletoe abundance. The two species coexist more frequently on larger trees;
nevertheless, when they share a tree, A. vaginatum is distributed near the base, while A. globosum
occupies the rest of the host. The interactions between these species are complex, since A.
globosum can competitively exclude A. vaginatum, but in small size trees A. globosum facilitates the
growth and colonization by A. vaginatum. At plot scale, both species have a negative
association; although the mean abundance per tree is low, their incidence is large (up to 80% of
trees infected). This is related to abiotic and biotic factors, such as altitude, slope, host, and
non-host availability. Moreover, the disturbance influences their proliferation: the logging of
trees increases the incidence and intensity of infection, whereas fire seems to favor its
subsequent regrowth. The perspectives derived from the constant monitoring rely on how the
interactions between these species can influence canopy dynamics and spatial distribution; but
also is very important to keep researching on the influence of anthropogenic disturbance on its
incidence.
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FRACTALS IN THE CANOPY, A LOOK AT THE SETTLEMENT OF EPIPHYTIC
BROMELIADS IN A DRY FOREST

Nabhlleli Chilpa-Galvan*, Manuela Tamayo-Chim, José Luis Andrade & Casandra Reyes-Garcia

Centro de Investigacién Cientifica de Yucatan. Mérida, Yucatin, México. *Email: nahlleli@yahoo.com.mx

The distribution of epiphytic bromeliads can be determined by the structural characteristics of
the different host trees and the complex mosaic of microhabitats of canopy that may favor
establishment and growth. The vertical stratification is the result of microclimatic variation
(radiation and water availability) from the top of the canopy to the forest interior. Our goals
were to determine the horizontal distribution, vertical stratification and abundance of epiphytic
bromeliads in phorophytes, as well as the meso-environmental variation among sites close to a
cenote (permanent water source) and micro-environmental variation among two phorophytes
and between three vertical canopy strata in a deciduous forest of the Yucatan Peninsula.
Eleven 10 x 10 m plots were established, and all trees and epiphytic bromeliads within them
were surveyed. Tree traits such as diameter, canopy volume and height were determined. We
measured the distance of the plots close and far from the cenote. Photosynthetic photon flux
density, temperature and humidity were measured in three strata of two phorophyte species
during the wet and dry seasons. The dominant species was 1#/landsia brachycanlos (77% of all
epiphytic bromeliads). Bromeliads were more abundant around the mid-upper trunk (zone IIb,
33% of bromeliads) and the start of the canopy (III, 25.2% of bromeliads) of host trees.
Epiphytic bromeliad density decreased as the plots became more distant from the cenote,
while the tree identity was less important, even though these presented significant differences
in microclimate. Epiphytic bromeliad density decreased as the plots became more distant from
the cenote, while the tree identity was less important, even though these presented significant
differences in micro-environment. There is a vertical stratification of epiphytic bromeliads,
with most species in the middle section, which can be linked to light and VPD being less
stressful, particularly in the dry season.
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REPRODUCTION IS LINKED TO FOREST CANOPY USE IN COOPERATIVELY BREEDING
VARIEGATED LEMURS (Varecia rubra) OF THE MASOALA PENINSULA, NORTHEAST
MADAGASCAR

Natalie Vasey

Portland State University, USA. Email: nvasey@pdx.edu

Selective hatrvesting of large trees in Madagascat's eastern rain forests is considered one of the
major factors resulting in local extinction of variegated lemurs because they rely so heavily
upon large, mature trees for fruit. However, given their reproductive pattern, selective
harvesting may more directly destroy their ability to reproduce. Few primate species give birth
to litters or build nests in which to care for them. Those that do are small-bodied, nocturnal
and solitary. Variegated lemurs are exceptional in that they bear litters in arboreal nests, yet are
large-bodied, day-active and gregarious. Furthermore, they raise their young cooperatively and
practice absentee parenting; non-clinging young are transported orally and periodically left
alone in protected arboreal spots in the forest canopy. In the months following birth, in
conjunction with a study of alloparenting, each nesting and infant-stashing tree was mapped
and measured in a population of red variegated lemurs in Masoala National Park. The study
location is a primary, lowland coastal rain forest where variegated lemurs occur at the highest
known density. Between 40 and 60 massive trees were used for nesting and stashing per /itter in
minimally overlapping core areas within the community. A comparison reveals that trees used
for reproduction are even more massive than those used for feeding. The variegated lemut's
reliance on an abundance of massive trees for reproduction may largely explain their highly
patchy distribution, local extinction resulting in remnant populations throughout Madagascar's
remaining eastern rain forests. Conserving variegated lemurs will depend upon efforts to end
timber extraction in its remaining strongholds, such as the Masoala Peninsula. In conjunction
with Madagascat’s political instability, illegal logging of rosewood on the Masoala Peninsula
has increased dramatically since 2008 posing further challenges to conservation. Grant
sponsors: National Geographic Society and a Faculty Enhancement Grant from Portland State
University.
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THE VASCULAR EPIPHYTE FLORA OF EL TRIUNFO RESERVE, CHIAPAS, MEXICO

Nayely Martinez-Meléndez*, Rubén Martinez-Camilo, Miguel Angel Pérez-Farrera & Jorge
Martinez-Meléndez

Herbario Eizi Matuda, Facultad de Ciencias Biolégicas, Universidad de Ciencias y Artes de Chiapas. Tuxtla
Gutiétrez, Chiapas, México. *Email: nayeluci@yahoo.com.mx

Little attention has been given to the epiphytes that many of these communities include, even
though these constitute nearly 10% of the world diversity of vascular flora. El Triunfo
Biosphere Reserve in Chiapas, is a protected natural area located in the central of Chiapas; it
contains the most extensive continuous evergreen cloud forest in the southern portion of
Mexico, when vascular epiphytes are well represented. The main objective was to complete the
list of vascular epiphytes and publish an illustrated guide for use in the field, to assist in the
understanding and conservation of this resource. An analysis of these epiphytes was made
based on eight years of field work and herbarium data, 465 species and infraspecies of
epiphytes from 131 genera and 31 families are listed. Approximately 9% were found to be true
epiphytes, whereas 0.65% were accidental epiphytes. Orchidaceae (162 species), was the most
species-rich family, although the genera Peperomia, Tillandsia, and Polypodinm were the most rich
in epiphytes. We obtained a printed guide to 126 species of vascular epiphytes photographed,
equivalent to 27% of those recorded in El Triunfo. This book is entitled “Las epifitas de la
Reserva El Triunfo, Chiapas. Guia ilustrada de las especies mas notables”. Includes a brief
botanical description, and notes on their habitat and conservation status. This field guide is
dedicated to professional and amateur botanist and students. We suggest that greater efforts be
made to explore reasonably intact plant communities in México and to document their
epiphytic diversity with voucher specimens for future floristic and taxonomic studies; because,
epiphytes represent an important but often overlooked part of complete taxonomic and
floristic inventories, they are poorly represented in herbarium collections and vegetation
community listings and, knowledge of epiphyte diversity is essential to the planning and
implementation of conservation actions.
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ABUNDANCE OF ARBUSCULAR MYCORRHIZAL FUNGAL SPORES IN BIOLOGICAL
CRUSTS AND SOIL WITHIN Mimosa luisana (LEGUMINOSAE) RESOURCE ISLANDS IN A
MEXICAN SEMIARID ECOSYSTEM

Claudia de la Rosa-Mera*, Sara Lucia Camargo-Ricalde, Noé Manuel Montafio & Alejandra
Yareli Velazquez Romo

Departamento de Biologfa, Area de Botanica, Divisién de Ciencias Biolégicas y de la Salud, Universidad
Auténoma Metropolitana-Iztapalapa. Apartado Postal 55-535. 09340 Distrito Federal, México. *Email:
cdlaro@xanum.uam.mx

Arbuscular mycorrhizal fungi (AMF) enhance both growth and nutrition of plants in particular
in environments under hard conditions such as semiarid ecosystems, where certain legumes
create resource islands (RI) not only rich in nutrients but in microorganisms and, sometimes,
in biological soil crusts (BSC); however, the effect of M. /uisana-R1 interacting with BSC on
AM fungal spores abundance has not been analyzed. The objective of this work was to
quantify the abundance of AM fungal spores in three microenvironments: 7) BSC (0-3 cm) and
soil (3-6 cm) in M. /uisana-R1 (BSC-RI), 7) BSC and soil outside RI (BSC-ORI), and 7)) Open
area soil (OA), during dry and rainy seasons, in five plots, located at the Zapotitlan-Salinas
Valley, Puebla, Mexico. AM fungal spores were extracted using Gerdemann and Nicolson
(1963) method and quantified using an optical microscopy. For both seasons, the overall
results showed that BSC-IR and soil-RI registered the highest abundance of spores (420
spores), BSC-ORI and so0il-ORI had intermediate values (339 spores); whereas OA had the
lowest abundance (64 spores); suggesting a strong effect of M. /uisana-R1 (BSC and soil) on
AM fungal spores abundance serving as a spore reservoir and a buffer against harsh conditions
(i.e. precipitation). In turn, microenvironments (1) and (if) may be a natural reservoir for AMEF
inoculums for ecological restoration programs in this Valley.
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EFFECTS OF CANOPY AND SEASONALITY ON SOIL CARBON AND NITROGEN
DYNAMICS UNDER THREE Mimosa SPECIES (LEGUMINOSAE) IN A MEXICAN
SEMIARID ECOSYSTEM

Noé Manuel Montano* & Sara Lucia Camargo-Ricalde

Departamento de Biologia, Area de Botanica, Division de Ciencias Biolégicas y de la Salud, Universidad
Auténoma Metropolitana-Iztapalapa. Apartado Postal 55-535. 09340 Distrito Federal, México. *Email:
nmma@xanum.uam.mx

The formation of resource islands under the canopy of shrubs or trees is very common in arid
and semiarid ecosystems but little is known about the effects of Mimosa species in soil
biogeochemical processes interacting with rainfall seasonality. In this study, we compared the
effects of three Mimosa species (M. luisana, M. polyantha, M. texana var. filipes) resource islands on
soil C and N dynamics in different seasons of the year, in the semiarid Tehuacan-Cuicatlan
Valley, Puebla. Soil samples were collected in bare soil and under the canopy of ten plants per
species, during dry (May), early-rainy (July), and rainy (September) seasons. Soil moisture, pH,
total and available forms of C and N, as well as C and N mineralization were determined by
standard methods. For all seasons, the overall results showed that the three Mimosa species
decreased soil pH, but increased soil moisture, the concentration of total and available forms
of C and N, and C and N mineralization, in comparison to the bare soil. M. polyantha showed
the lowest effect on total C and N forms in relation to M. fexana and M. luisana, but M. luisana
increased ammonium and labile C in the soil. Concentrations of ammonium and labile C, as
well as C mineralization decreased from dry to rainy season; in contrast, nitrate concentration
and nitrification were higher in rainy season under the canopy of the three species. Carbon and
N mineralization registered the highest values in the soil under the canopy of M. luisana,
intermediate under M. polyantha and the lowest under the canopy of M. fexana. Our research
reveals a strong effect of Mimosa species on C and N transformations modulated by rainfall
seasonality; however, M. /uisana enhance the biogeochemical processes than the other Minosa
species.
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THE IMPACTS OF GALL-INDUCING ARTHROPODS IN SUBARCTIC FOREST AND ARCTIC
TUNDRA ECOSYSTEMS

Rajit Patankar'*, Jennifer Baltzer'”, Gregory Start’, Behzad Mortazavi® & Steven F. Oberbauer’

!Department of Biology, Wilfrid Laurier University, Waterloo, Canada. *Department of Biological Sciences,
University of Alabama, Tuscaloosa, USA. Depatrtment of Biological Sciences, Florida International University,
Miami, USA. *Email: rpatankar@biology.as.ua.edu

Canopies worldwide are subject to galling by diverse groups of arthropods. One such group
consists of gall-inducing mites that belong to the acarine superfamily Eriophyoidae. While
much is known about the impacts of galling by these diminutive mites in agricultural,
horticultural and similarly manicured systems, little is known about their impacts in natural
systems such as subarctic forest and arctic tundra canopies. Here we present results on the
impacts of mite galling on host plant physiology from two unique and dissimilar northern
ecosystems. In a subarctic forest-wetland complex in the Northwest Territories, Canada, we
examined the impacts of galling mites on canopies of three related deciduous species, one of
which represents the dominant shrub species in the region; in the Alaskan arctic tundra, we
examined similar effects on two species of willows (representing the dominant deciduous
growth forms here). In general we found marked declines in leaf-level physiology on host
plants in response to galling. In the subarctic forest-wetland complex however, these patterns
differed as a function of habitat (peat plateaus, bogs and fens), suggesting that plant water
status likely influences host plant response to galling. In the Alaskan tundra, photosynthetic
declines were accompanied by declines in water use efficiency and chlorophyll fluorescence
efficiency, indicating that impacts are not limited to stomatal regulation but also extend to the
photosynthetic apparatus. Evidence from both ecosystems indicate that galling mites have
significant influences on host plants regardless of growth form and are important, but pootly
understood, natural enemies that play a critical role in plant functioning and leaf-mediated
carbon cycles.
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CANOPY STRUCTURE, FUNCTIONAL DIVERSITY AND CARBON FIXATION OF THREE
CONTRASTING FOREST COVERS IN COSTA RICA

R. A. Cordero*, T. Bermudez & O. Ramirez

Escuela de Ciencias Bioldgicas, Universidad Nacional de Costa Rica. *Email: ticolamb@gmail.com

A strong relationship must exist between the forest tree diversity, the structural complexity and
the presence of other life forms directly associated with the canopy vegetation. Canopy
development must be also directly related with the amount of fixed carbon. These
relationships were studied in three forested areas differing in restoration mode and age: a
reference forest (Fo) and an abandoned farm (Fa, 50 and 14 years old natural regeneration
after pasture abandonment, respectively), and an exotic tree plantation (Cy, a 35 years old
cypress plantation with no management), in the oriental Central Valley of Costa Rica. Canopy
photos, tree composition and presence of vascular epiphytes, vines and lianas were registered
in 50 contiguous subplots per site. Lichen diversity was also sampled on tree barks. Leaf area
index was larger in the Fo and Cy sites compared to the Fa site. We found 52, 31 and 16 tree
species in the Fo, Cy and Fa sites, respectively. In the Fo site, only three species represent the
54% of the individuals. Epixilic lichen richness was 44 (Fa), 23 (Cy) y 22 (Fo) species,
respectively, but lichen cover was larger in the Fo site. Lianas and vines presence in the tree
trunks was similar among sites but epiphytes were much less abundant in the Cy. A preliminary
calculation found that each site fixed approximately 160, 25 and 273 Mg/ha of carbon in the
Fo, Fa and Cy plots respectively. Even though the forest contained less biomass than the
cypress plantation, it offers other benefits more than an increased biomass accumulation, such
as other functional life forms. The inclusion of several parameters to determine ecosystem
health and function must be considered to estimate the success of every restoration mode and
age in their contribution to a positive carbon balance and to the ecosystem integrity.
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WOOD-DECAY FUNGI COMMUNITIES IN DRY OAK FORESTS IN SANTA CATARINA
IXTEPE]JI, OAXACA, MEXICO

Sadoth Vazquez Mendoza*

Centro Interdisciplinario de Investigacion para el Desarrollo Integral Regional, Unidad Oaxaca, Instituto
Politécnico Nacional. Oaxaca, México. *Email: savazq70@hotmail.com

Forests in México, especially oak forests, are very important ecological and economically.
However, there are few works about wood decay fungal communities associated with oak
forests instead these organisms are a primordial factor on forests health. In this work wood
decay macrofungi species richness in two dry oak forests were analyzed in Santa Catarina
Ixtepeji, Oaxaca, México. Field work was developed in two localities of Santa Catarina Ixtepeji
municipality: Reynoso (2100 msnm) and El Cerezal (2245 msnm).Sampling localities were
visited four times along a year (2006-2008). All the carpophores found inside 3m diameter
plots were collected. A total of 125 plots along five transects for site were sampled. Sérensen
Index was used for calculate similarity. A total of 140 species and morphospecies, distributed
in 72 species for Reynoso and 102 for El Cerezal, were found. Stereum, Phanerochaete and
Hymenochaete were most abundant genera, all with more of ten species. However, dominant
species was Hydnochaete olivacea in both sites. Similarity between localities was low (SI = 1.88).
Wood decay macrofungi diversity is high in both sites and is comparable with the diversity in
other kind of forests in México. Three genera were the most diverse but any of them was
Hydnochaete, but Hydnochaete olivacea was the most abundant species in both sites and apparently
is related with mortality of trees in El Cerezal. Understand relationships between fungi and
trees are so important to get tools for a better forestry.
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WATER RELATIONS OF Tillandsia brachycaulos IN THE LOW TROPICAL DRY
DECIDUOUS FOREST OF NATIONAL PARK DZIBILCHALT(]N, YUCATAN

Saul Hernandez-Robinson, Olivia Hernandez-Gonzalez, Roberth Us-Santamatria, Luis Sima &
José Luis Andrade*

Centro de Investigacién Cientifica de Yucatin A. C. Mérida, Yucatin, México. *Email: jl_andrade@yahoo.com

Epiphytic bromeliads have a large distribution in the neotropical forests and they have
developed morpho-physiologic adaptations to capture, retain and use efficiently water to cope
with the changing environment of the forest canopies, this features become more important
for species that inhabit dry forests since water in very much limited there. This work was made
to compare water relations of T#/landsia brachycaulos among seasons and times during the day in
different microsites of the vertical gradient at the canopy in the tropical dry deciduous forest of
the National Park Dzibilchaltun, Yucatain. We measured water potential, osmotic pressure and
relative capacitance during the early dry, dry and rainy seasons, at dawn, midday and dusk in
plants selected to 0.30, 1.50 and 2.50 m above the ground in five trees. Photosynthetic photon
flux (PPF) and temperature was measured on plants of every strata. Water potential was
significantly different between seasons; dry season presented the minimum value. Osmotic
pressure had minimum values in dry season and in the morning. Significant differences in
relative capacitance were only found between low and medium strata in early dry season,
having the least leaf capacitance the plants at the latter stratum. Maximum values of PPF were
in dry season and at the upper stratum. The greater variations of temperature within the
seasons were shown at the higher and lower strata; therefore, the major steady conditions were
in medium strata, which correspond with the lower relative capacitance in the eatly dry season.
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THE EFFECT OF PARENTAL ROCK ON LIANA COMMUNITIES OF A TROPICAL DRY
FOREST AT LOCAL SCALE

Sandra Pifia-Romero*, Eduardo A. Pérez-Garcia & Jorge A. Meave

Department of Ecology and Natural Resources, Faculty of Sciences, Universidad Nacional Auténoma de
Meéxico. México, D. F. *Email: esperanza88@ciencias.unam.mx

Climbers are characteristic structural components in tropical forests and comprise a large
fraction of their plant diversity. These plants grow supported on hosts and climb up to their
canopies, where they develop and extend their foliage. Climbers modify forest dynamics by
competing directly with trees for resources—both above and below ground. Climbers also
increase tree mortality and affect negatively their fecundity. While climbers have been most
commonly studied in rain forests, they have received very little attention in seasonally dry
tropical forest. Here we analyze the composition and structure of the climber community in a
tropical dry forest (TDF), and the effect of the parental rock on this community at a local
scale. The study was conducted in the Isthmus of Tehuantepec, Oaxaca, Mexico. This is a very
dry (1000 mm/year of rainfall) and extremely seasonal region, with a rainy season occurring
from May to October. We measured and identified all climbing plants, including both woody
(lianas) and herbaceous (vines) climbers in seven 500-m2 sites of TDF on phyllite and seven
500-m2 sites on limestone. A total of 1383 individuals of 26 species (15 vines, 11 lianas)
belonging to 13 genera and 9 families were recorded. Parental rock had a significant effect on
community diversity: the phyllite-associated community is more diverse than the community
developing on limestone, the former having a higher species richness and more specialist
species than the latter. Consequently, the community on limestone had a higher between-site
similarity. Conversely, parental rock had no significant effect on community structure. Basal
area differed between lianas and vines on both substrates. Further ecological studies are
needed in dry forest climbers that take into account vines and not only lianas, considering the
important contribution they make to forest structure and diversity.
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IN-SITU MEASUREMENT OF TWIG DIEBACK AND REGROWTH IN MATURE Acer
saccharum TREES

Shaik Hossain' & John Caspersen’

'Ph. D Candidate Faculty of Forestry University of Toronto, 2Associate Professor Faculty of Forestry
University of Toronto. Toronto, Ontario, Canada. *Email: shaik.hossain@mail.utoronto.ca

Crown shyness is thought to influence the dynamics of forests. However, few studies have
examined the underlying causes of this common phenomenon. The few studies that exist
suggest that crown shyness is caused by the reciprocal abrasion of neighboring tree crowns,
resulting in the death of peripheral buds and/or the breakage of peripheral twigs (referred to
here as twig dieback). However, twig dieback has not been directly observed due to the
difficulty of accessing forest canopies. In this study, we used a mobile canopy lift to obtain in-
situ measurements of twig dieback in mature sugar maple (Acer saccharum Marsh.) trees. We
measured (1) percent dieback (% year-1) - the proportion of twigs that broke off or died; (2)
dieback (cm year-1) — the length of the broken or dead portion; and (3) regrowth (cm year-1) -
the length of the new twigs that sprouted from axillary buds. One third of the twigs suffered
dieback over the course of one year, resulting in 1.41 cm of dieback, on average. Percent
dieback was significantly higher in tree crowns located within 3 m of another crown, indicating
that dieback is the result of the reciprocal abrasion of neighboring crowns. Percent dieback
also increased with tree size, suggesting that tree sway increases as trees grow larger, resulting
in more frequent and more intense abrasion. These trends were exacerbated by similar trends
in regrowth, which was slower both in large trees and in trees located with 3 m of another
crown. Our results suggest that dieback and the resulting crown shyness may work together in
promoting understory regeneration and canopy turnover.
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THE USE OF MULTIPLE LEVELS OF CANOPY TAXA TO ASSESS FOREST HEALTH
FOLLOWING ANTHROPOGENIC DISTURBANCE AND RESTORATION IN CALEDONIAN
PINE FOREST

Stephen Burchett*, Sarah Burchett, Kiki O’Malley, Natalie Walsh, Chris Harris & Jessica Jaffa

School of Biomedical and Biological Sciences, Room B407 Portland Square Building, Plymouth University,
Drake Citcus, Plymouth. Devon. PL4 8AA. England. *Email: S.Burchett@plymouth.ac.uk

Caledonian forests within the Scottish Highlands have experienced fragmentation and
currently remain as small isolated habitats, often dominated by arrested birch succession.
These small islands of forest still contain a number of mature trees that may act as refugia for
many important canopy organisms, and can be considered as a source of possible recruitment
of both canopy flora and fauna into newly restored forest patches. Here we characterize
canopy biodiversity using multiple levels of taxa in a fragment of Caledonian Pine Forest under
restoration management. Two tree species were assessed for both invertebrate and epiphyte
diversity, three mature Scots pine (Pinus sylvestus) and three mature sessile oak (Quercus petraea).
A further study was conducted on the effect of age class on the composition of canopy
invertebrates in which five different age classes of sessile oak were assessed. Invertebrate
sampling was carried out using pitfall traps, vortex traps, black bubble-wrap and thrashing.
Canopy epiphytes were assessed across five vertical zones. Within each zone a primary,
secondary and tertiary branch were sampled, resulting in a total of 162 branches were sampled.
Multidimensional ordination identified that the diversity of invertebrates between pine and oak
was significantly different. Scots Pine supported less invertebrate diversity than oak and the
assemblages of invertebrate families in pine was less similar in composition than oak.
Correlation analysis indicated a positive impact of tree age, where invertebrate diversity indices
increased from 1.8 in 12 year old tree to 3.2 in 300 year old trees. Assemblages of canopy
epiphytes were significantly higher in oak than in pines but for both tree species the vertical
zone and branch size significantly influenced community composition. Restoration of forest
fragments that contain old growth trees may be enhanced by understanding the impact that
tree species, age and zonation have on canopy biodiversity.
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LIANAS SHAPE THE ECOLOGY AND BEHAVIOR OF ARBOREAL ANTS

Steve Yanoviak*

Department of Biology, University of Arkansas at Little Rock, Little Rock, Arkansas 72204 USA. *Email:
yanoviak@gmail.com

Lianas are among the most abundant structural components of Neotropical forest canopies,
and provide an extensive network of connections between tree crowns. Cursorial arboreal
animals such as ants use this network to access patchy resources. Consequently, characteristics
of lianas and other climbers likely influence the distribution and behaviors of arboreal ants.
The objectives are two: 1) Determine the role of lianas in the maintenance of canopy ant
community structure, and 2) Quantify the relationship between stem characteristics and ant
foraging behavior. My students and I are surveying the resident arboreal ant fauna as part of a
large-scale liana removal project in Panama. We are complementing liana removals with
experimental additions of connectance, nest sites, and food resources in a replicated factorial
design. At finer scales, we are examining the effects of substrate characteristics (e.g., rugosity)
on foraging behaviors in arboreal ants. We are exploring the relationship between stem
diameter and forager body size across a range of ant species, and quantifying the effects of
substrate roughness on foraging velocity in two common arboreal Crematogaster spp. Ant
activity declined after liana removal, but species richness remained unchanged relative to
controls. Ants generally discovered and dominated resources faster when foraging on linear
substrates. Stem diameter appeared to act as an ecological filter for the largest arboreal ants.
Substrate roughness influenced foraging velocity; ants were significantly slower when obstacles
were ca. 33% of body length. Our results suggest that manipulations of liana abundance do not
have dramatic short-term consequences for ant community structure. However, substrate
properties influence foraging decisions and efficiency in ants, which may have broader
implications for species interactions such as interference competition. Future research will
examine the biomechanics of ant locomotion on common structural components of tropical
forests.
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DIVERSITY AND VERTICAL DISTRIBUTION OF EPIPHYTES (PTERIDOPHYTA,
PIPERACEAE AND ERICACEAE) WITHIN A MOUNTAIN FOREST IN SANDILLANTI (1900
TO 2500 M) NATIONAL PARK COTAPATA

Susanne Sivila Wojtasiak*

Bolivia. *Email: susannesivila@gmail.com

The distribution and diversity of a group of vascular epiphytes (Pteridophyta, Piperaceae and
Ericaceae) was evaluated in three altitudinal ranges, from 1900 to 2100 m (R1), from 2100 to
2300 m (R2), and from 2300 to 2500 m (R3), in a mountain forest of Yungas nearby the
community of Sandillani in the Cotapata national park. In each range I installed 6 plots (20 by
20 m), in 3 of them I randomly selected a phorophyte which served to evaluate the Johansson
zones (vertical zones). I used rock climbing equipment and techniques to climb trees and
collect epiphytes from Pteridophyta, Piperaceae and Ericaceae from the five tree vertical
zones. (Zj 1 to Zj 5). In total I evaluated 9 phorophytes, and registered 11 families, 30 genus,
and 111 species. Pteridophyta was found to be the richest in species (82), and the most
representative family within Pteridophyta was Lomariopsidaceae with 26 species. The higher
alpha diversity was found in the altitudinal range R3. In the vertical zones, the zone Zj 3 in R3
was found to have the higher alpha diversity. I found that epiphyte diversity increases with the
increment of altitude. The beta diversity was low, the lowest species similarity was found
between the altitudinal ranges R1 and R3 (0.42). I evaluated the vertical distribution, and I
found that the generalists families were: Grammitidaceae, Lomariopsidaceae,
Hymenophyllaceae, and Polypodiaceae (Pteridophyta), and also the angiosperms families
Ericaceae and Piperaceae. Additionally, I found that the specialist families were: Blechnaceae,
Ophioglossaceae and Vittariaceae. There was a high competition level between epiphytes of
fern generalist families and angiosperms along the whole altitudinal range. The final results
were consistent with previous studies about diversity and ecology of vascular epiphytes that
were done in natural mountain forest and fallows of Bolivia by Ibisch (1996), Kromer (2003)
and Miranda — Aviles (2005).
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FLORISTICS AND ENVIRONMENTAL FACTORS DETERMINING THE GEOGRAPHICAL
DISTRIBUTION OF EPIPHYTIC BROMELIADS IN THE BRAZILIAN ATLANTIC RAIN
FOREST

Talita Fontoura'*, Veridiana Vizoni Scudeller” & Andrea Ferreira Da Costa’

'Universidade Estadual de Santa Cruz, Departamento de Ciéncias Biologicas, Rodovia Ilhéus-Itabuna km 16,
45662-900, Ilhéus, BA, Brazil. 2Universida de Federal do Amazonas, Instituto de Biociéncias — ICB,
Departamento de Biologia - Laboratério de Botanica, Av. General Rodrigo Octavio Jordio Ramos, 3000,
Campus Universitirio, Cotoado I — Manaus, AM, Brazil. 3Museu Nacional/UFR], Departamento de Botanica,
Quinta da Boa Vista, Sio Cristévio, 20940-040 Rio de Janeiro, R], Brazil. *Email: fontoura.talita@gmail.com

Recent investigations in the Brazilian Atlantic Rain Forest revealed that epiphytes in southern
Brazil are floristically similar, and a second group is composed by species from the
southeastern region. However, no species from the northeastern was analyzed, and it is not
known how environmental variables affect species composition along the biome. We
investigated species, genera, and subfamilies of epiphytic Bromeliaceae, to answer: i) how
floristically similar are the different regions of the biome? ii) What are the most important
environmental variables that determine species composition? We used 25 published
inventories to analyze general patterns of subfamilies and genera. The floristic similarity was
analyzed by means of Cluster Analysis. We used Canonical Correspondence Analysis to
evaluate how environmental variables affect species composition. We found 187 species,
represented by 1.6 times more Bromelioideae than Tillandsioideae. Tillandsioideae dominates
in southern and southeastern Brazil. Bromelioideae dominates partially in the southeastern and
completely in the northeastern region. ["7éesea is the richest and the most frequent genus. CA
revealed that species similarity was divided into southern/southeastern localities, and
northeastern/southeastern localities. CCA indicated that altitude and latitude were important
factors for the species composition in southern and southeastern regions of the biome. The
northeastern species were affected by temperature. The predominance of Bromelioideae was
unexpected, because they are not wind-dispersed, as would be expected for most epiphytes.
The smaller number of Tillandsioideae, and the limited geographical distributions of many
Brazilian species of [7zesea strongly suggest that most epiphytic bromeliads have rather limited
geographical distributions. Results of CA suggest that the similarity of epiphytic bromeliad
species resembles that of trees more than the previous pattern suggested for all epiphytes in
the biome. The general and CCA results differed from the findings of other studies in Latin
America, and we suggest that historical/evolutionary events generated these differences.
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CHANGES IN FUNCTIONAL TRAITS OF EPIPHYTIC COMMUNITIES ALONG A
GRADIENT OF CONSERVATION IN A MEXICAN CLOUD FOREST

Tania Susan Tepetlan, Noé Velazquez Rosas* & Thorsten Kromer

Centro de Investigaciones Tropicales, Universidad Veracruzana. Veracruz, México. *Email:
nvelazquezro@gmail.com

In cloud forest, the anthropogenic disturbances affect the abundance and diversity of epiphytic
communities; however, the causes of these changes have been poorly understood. In this
study, we assess the variation of five functional traits (leaf area, thickness of the leaf blade, dry
weight per unit of area, leaf density and leaf moisture content) in the ten most abundant
species of epiphytes, in three communities in could forest with different levels of conservation
(coffee plantation, acahual and preserved forest) in Veracruz, México. The aim of this study
was to understand the environmental factors that are affecting functional responses of the
epiphytic communities in a gradient of disturbance and its influence on the community
attributes. In the coffee plantation the average values were significantly higher for the thickness
of the leaf blade (0.441 mm) dry weight per unit area (118.6 g m-2) and foliar density (0.118 g
m-3); while in the acahuales and preserved forests were recorded the intermediate and lower
values, respectively. The foliar area and the moisture content did not show differences between
sites. The changes recorded in functional traits were associated with the increases in radiation,
temperature and with the reduction of the relative humidity, in disturbed sites. The functional
traits are a good tool to understand the factors that influence in the properties of the
communities of epiphytes.
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ARTHROPODS ASSOCIATED WITH THREE SPECIES OF Tillandsia (BROMELIACEAE) IN
UNDISTURBED AND SECONDARY CLOUD FOREST

Valeria Guzman-Jacob'*, Thorsten Krémer', Juan Catlos Lopez-Acosta' & José G. Garcia-
Franco’

ICentro de Investigaciones Tropicales (CITRO), Universidad Veracruzana. Xalapa, Veracruz, México. 2Instituto
de Ecologfa, A.C. Xalapa, Veracruz, México. *Email: valerova@hotmail.com

Epiphytic bromeliads play an important role as a refuge for high arthropod diversity. This
study aims at comparing the diversity and composition of macroarthropods found in three
species of Bromeliaceae differing in growth form, Tillandsia butzii (bulbous), T. kirchhoffiana
(closed tank), and T. multicanlis (open tank), in an undisturbed cloud forest fragment and in a
20-year-old secondary forest in Tlalnelhuayocan, Central Veracruz, Mexico. Between
September and October 2010 we collected 16 individuals of each Tillandsia species in the
canopy of four mature trees per site; all plants were bagged and defoliated in the laboratory in
search of arthropods. A total 597 individuals were found: 292 in the undisturbed forest (40
morphospecies, in 16 orders) and 305 in the secondary forest (27 morphospecies, in 11
orders). In the undisturbed forest T. multicanlis showed the highest number of morphospecies
(28/13 otders), followed by T. kirchhoffiana (23/11 orders) and T. butzii (18/10 orders). In the
secondary forest, 1. kirchhoffiana had the highest number of morphospecies (25/13 orders),
followed by T. multicaulis (18/10 orders) and T. butzii (13/9 orders). The higher number of
orders and morphospecies in the undisturbed forest suggests that the diversity of arthropods is
related to habitat conservation and shows the negative impact of human land use activities on
biodiversity. The presence of highest arthropod diversity in T. multicanlis in humid, shaded
undisturbed forest may be due to the mayor tank volume of T. multicanlis, whereas highest
arthropod diversity in T. &irchhoffiana in the drier secondary forest may be explained by the
more stable humidity regime in the closed tanks of the latter species. Surprisingly, the highest
number of individuals was found in T. butzii in secondary forest. This is due to the presence of
ants (Hymenoptera), related to myrmecophily in this bulbous species
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BROMELIAD FRESHWATER MEIOFAUNA COMMUNITY FROM PINE-OAK FOREST

Martin Romero* & Demetria Mondragon

ICentro Interdisciplinario de Investigacién para el Desarrollo Integral Regional Unidad Oaxaca, Instituto
Politécnico Nacional. Hornos 1003. Col. Noche Buena. 71230 Santa Cruz Xoxocotlan, Oaxaca, México.
*Email: romero.josemartin@gmail.com

Main meiofauna (500-1000um) by abundance and functionality are Cladocera, Copepoda,
Rotifera and Tardigrada, common inhabitants of freshwater bodies were are key components
to energy transfer from detritus, algae and bacteria to bigger animals as fish larvae, acari,
nematods, quironomids and the large insect community, with an important and very complex
ecological role. In tropical forests, tank-bromeliads community could accumulate large
amounts of freshwater for unpredictable amount of time and host a wide variety of animals
non-permanent such insects, vertebrates but also permanent as meiofauna. Insects are
extensively studied, otherwise meiofauna community is poorly unknown and few ecological
data were reported. Our interest is to know the composition and richness of meiofauna
community in epiphytic tank-bromeliads and relationship between plant size parameters and
meiofauna richness. We collected the whole water accumulated in 60 tank-bromeliads
belonging to Tillandsia carlos-hankii, . violacea and T. prodigiosa in dry and wet seasons during
2008 (10/bromeliad sp./season), we restricted to looking for main functional meiofauna:
Cladocera, Copepoda, Rotifera and Tardigrada from a pine-oak forest at 2400 as in Oaxaca,
México. We founded 15 species, belonging two Cladocera, three Copepoda, two Rotifera and
eight Tardigrada. Both bromeliad size and structure influence meiofauna composition and
richness; a PCA show a tendency of bigger plants (tank size, plant highness and inflorescence
length) to host bigger meiofauna richness. We found higher richness in dry season instead wet
season. Are the second Tardigrada and the four Cladocera records from tank-bromeliads
wortldwide; we found bigger richness of these meiofauna rather other countries worldwide and
a new species of Rotifera.
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STRUCTURE AND COMPOSITION OF GALL INDUCING INSECT COMMUNITIES IN THE
HYBRID COMPLEX Quercus affinis x Quercus lautina (FAGACEAE)

Venecia Quesada Béjar'*, Antonio Gonzilez-Rodriguez” & Pablo Cuevas-Reyes'

ILaboratorio de Ecologia de Interacciones Bidticas, Facultad de Biologfa, Universidad Michoacana de San
Nicolds de Hidalgo. Morelia, Michoacan, México. 2Centro de Investigaciones en Ecosistemas, Universidad
Nacional ~ Auténoma de México, Campus Morelia. Morelia, Michoacan, México. *Email:
eslabonmichoacan@hotmail.com

Plant hybridization entails reproduction between genetically differentiated groups, which with
the action of different evolutionary processes such as natural selection, mutation, and
speciation, can lead to an increased genetic variation, mixed ancestry, and the appearance of
novel attributes (e.g. physiological, biochemical and morphological). Gall inducing insects
(GII) are specialist herbivores which induce abnormal tissue development in their host plants.
In this study we determined the variation in the composition and structure of GII
communities associated to the hybrid complex Quercus affinis x Q. laurina. This complex is
distributed in Oaxaca, Veracruz, Puebla and Hidalgo. We sampled six populations along this
geographical gradient, two representing hybrid populations and two for each parental species.
In each population 15 individuals were randomly sampled by collecting three branches from
the superior, intermediate and lower parts of the canopy of each individual. All foliar and
branch galls were classified morphologically and counted, and adult insects were raised
whenever possible. We found significant variation in gall abundance between taxa, with the
highest abundance being found in Q. laurina, followed by Q. affinis and hybrids. On the other
hand, GII species richness was higher in hybrid populations, followed by Q. affinis and Q.
laurina. Finally, unique GII species were found in hybrid populations, suggesting that hybrids
may act as new niches for colonization of GII. Our results suggest that the genetic structure of
the hybrid complex Q. affinis x Q. lanrina atfects the GII communities.
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EPIPHYTE DIVERSITY AND DISTRIBUTION IN REMNANT FOREST PATCHES IN THE
ANDEAN CORDILLERA, COLOMBIA

Ana Marfa Benavides Duque*

Corporaciéon para Investigaciones Biologicas (CIB). Medellin, Colombia. *Email:
anamatia.benavide@gmail.com; abenavides@cib.otg.co

The original cover of the Andean mountains has been drastically reduced due to loss and
degradation of forests. The remnant forest patches are scattered fragments and most of them
are subject to extractive activities. In the Northern section of the Andean Cordillera of
Colombia the species composition of vascular epiphytes and host trees was studied following a
plotless sampling method in ten forest patches with different level of forest degradation.
Additionally, orchid fruit production was followed during 23 months. The aim was to analyze
whether epiphyte structure (species richness and abundance), species composition and orchid
fruit production are affected by forest conservation status. In the 10 forest patches 84 epiphyte
species (2293 plants) were recorded. Anemochoric species (64 species in total, 31 species of
orchids) prevailed over zoochoric epiphytes (20 species). Epiphyte richness and abundance
was almost twice as high in undisturbed forest as in disturbed forest. Mantel Test and DCA
showed that neither the anemochoric or zoochoric species composition was related to forest
conservation status. The anemochoric epiphyte distribution between forests was determined
by the distance between those forests, showing a leptokurtic distribution. In contrast, within
the forests the determining factor in epiphyte distribution was the host tree size. Orchid fruit
production was not affected by forest disturbance, suggesting a resilience of pollination
processes. The results presented here suggest that tree size determines the epiphyte niche
differentiation and scarcity of larger trees in disturbed forest may cause a decline in propagule
supply and reduce their chance of establishment.
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BEYOND CANOPY CONSERVATION: COLLECTIVE ACTION AND FOREST COVER
DYNAMICS IN COMMUNITIES IN NORTHERN OAXACA, MEXICO

Abril Velasco-Murgufa'*, Elvira Duran' & David Bray”

ICentro Interdisciplinario de Investigacién para el Desarrollo Integral Regional Unidad Oaxaca, Instituto
Politécnico Nacional. 71230 Santa Cruz Xoxocotlin, Oaxaca, México. ?Florida International University. *Email:
abrilbh@yahoo.com.mx

Forest conservation has important implications for biodiversity and environmental services
maintenance. Some 60% of Mexico's forests are legally common property (as comunidades and
ejidos), and the community assemblies have considerable decision-making power to maintain
or change forests to different land uses in some parts of their territory. In the Sierra Norte
region in Oaxaca State, many indigenous communities with highly bio diverse forests are
actively involved in conservation and sustainable forest management, while contrasting
communities are less active in forest management for conservation or timber. However, there
have been few comparative studies analyzing deforestation and forest recovery at the
community level that examine the independent variable of organization for forest
management. We analyzed 11 contiguous communities of the Chinantla ethnic region, Sierra
Norte, five with collective action for forest conservation (CAFC) and six without CAFC. We
analyzed forest dynamics for the 1990-2010 periods, to recognize patterns in forest
permanence and deforestation. Remote sensing and GIS was used to generate maps of land
use cover change in order to recognize differences in forest cover linked to the two social
contexts of collective action for forest management. Results showed that the patterns of
changes are more complex than expected. There were no significant differences between the
rates of change between communities who have and those that lack of CAFC. However, the
area of forest permanence exhibited differences and contrasting spatial patterns for
deforestation. Communities with CAFC show an increase in forest cover and may be less
vulnerable to future deforestation. In contrast, communities without CAFC have less forest
cover and apparently forest recovery was a more passive process rather than intentional. It is
suggested that support from external agents, the availability of conservation-oriented
government programs, and social capital and collective action at the community and inter-
community scales in are independent variables that produce the outcomes of communities
managing their forests for conservation. Thus, forest conservation in this highly bio diverse
region is, based on social dimensions such as collective action rather than ecological research.

115





6th International Canopy Conference
Oaxaca City, Mexico

 |nternational Canopy OCtObeI‘ 24_27
Conf

nference
Ouznca, Marico. 2018

ABSTRACTS

HABITAT PREFERENCES OF Reithrodontomys mictodon IN NORTHERN MORELOS,
MEXICO

Carla Mariana Gonzalez Téllez'*, Francisco X. Gonzalez Cézatl’ & Alejandro Flores Palacios”

Facultad de Ciencias Bioldgicas, 2Centro de Investigaciéon en Biodiversidad y Conservacién, Universidad
Auténoma del Estado de Morelos. Avenida Universidad 1001, Colonia Chamilpa. 62209 Cuernavaca, Morelos,
México. ¥*Email: catla.gonzalez@uaem.mx.

The arboreal mouse, Reithrodontomys microdon, has been considered as a rare, threatened and
vulnerable species because of the few records in scientific collections. Scarce reports of this
species may be explained because of mammal sampling mainly focuses on the ground and
rarely includes the canopy. In this study we assess habitat preferences of R. wicrodon in an oak
forest in the in the National Park “El Tepozteco”, Tepoztlan, Morelos. We established four 10
m x 100 m transects and in each, we sampled 10 individuals of the five most abundant tree
species (Quercus laurina, Q. rugosa, Clethra mexicana, Symplocos prionophylla and Styrax ramirezii). On
each tree we placed four Sherman traps between 4 and 18 meters high. Additionally we set 40
traps in the forest floor along each transect. Four sampling periods were performed between
October 2010 and September 2011, including early dry, eatly rain, and rain seasons. Traps were
set for two consecutive nights every period. A total of 48 individuals of R. microdon were
captured; 93.75% of them were caught in the canopy, at heights between 2.8 and 16.3m.
Terrestrial species of mice were mostly capture on the ground (90%). There was a strong
association between the frequency of capture habitat (canopy or forest floor) and habit of mice
(terrestrial or arboreal) (x2 = 63, P < 0.0001). Although R. mizcrodon was captured in all tree
species sampled, the greatest capture frequency was on S. prionophylla (x2 = 15.4, P= 0.00039).
Only on §. prionophylla there was a correlation between capture probability and trap height (r =
0.98, P = 0.002). Our data show that, in the study site, R. mzcrodon is relatively common and
prefer to inhabit the canopy, suggesting that the few historical records of this species are the
result of ground biased sampling.
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HERBIVORY IN Tillandsia catlos-hankii (BROMELIACEAE) AND THE IMPACT ON
REPRODUCTIVE SUCCESS

Yurani Palacios-Mosquera* & Demetria Mondragén-Chaparro

Centro Interdisciplinario de Investigacién para el Desarrollo Integral Regional Unidad Oaxaca, Instituto
Politécnico Nacional. 71230 Santa Cruz Xoxocotlan, Oaxaca, México. *Email: yuraninegra@gmail.com

Herbivory is the partial consumption of plant tissue by the actions of herbivores. The
interaction among epiphytes plants with herbivores has often been studied in birds and insects,
but not with mammals. Animal consume leaves, flowers, fruits and seeds, which negatively
impacts in the structure, reproduction and survival of plants populations. There are few
published studies regarding herbivory on epiphytes and none concerning the bromeliad specie
Tillandsia carlos-hankiz. 1t is endemic at Sierra Norte of Oaxaca and is registered as threatened.
This specie play important role in ecosystem by providing habitat and food for arthropods,
and it is widely used as ornamental plant. Herbivory damage, has been detected in its
populations, but it have not been quantified. This research aims to assess the impact of
herbivory on reproductive success of Tillandsia carlos-hankii. At population level, we selected
four zones for sampling (divided in: high and low herbivory), in each zone it was a plot of 15 x
50 for quantify damaged and undamaged inflorescences. At individual level we selected 15
plants with damage inflorescences in each zone of high herbivory, were we taken
morphometric measurements and quantified the total number of spikes and these few meals.
Herbivory damage at population level was 100% and 83% on the study zones; at the individual
level was 96.78 + 14.20 % and 93.11 + 7.13%, respectively. Herbivory on Tillandsia carlos-hantkii
is destroying the flowers, which implies a decrease in floral attractiveness to pollinators and a
considerable reduction in reproductive success, resulting low production fruits and seeds, and
also this would be altering plant’s mating systems, because autogamy will might increase.

117





6th International Canopy Conference

Oaxaca City, Mexico

October 24-27

 |nternational Canopy
Conference

Ouznca, Marico. 2018

ABSTRACTS

ON THE DIFFERENTIAL SPECIES COMPOSITION AND DIVERSITY OF EPIPHYTES OF
SEVERAL ECOTONES IN AILAO MOUNTAIN, YUNNAN, SOUTHWEST CHINA

Yuanlin Yao"** Wenyao Liu’, Wenzhang Ma’ & Liang Song"?

IKey Labof Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden, Chinese Academy of
Sciences. Kunming650223, China. 2Graduate University of the Chinese Academy of Science. Beijing 100049,
China. *Key Laboratory of Biodiversity and Biogeography, Kunming Institute of Botany, Chinese Academy of
Sciences. Kunming 650223, China. *Email: yaoyuanlin.1988@yahoo.com.cn

Epiphytic bryophytes are sensitive to environmental factors and are important components in
montane moist subtropical forests. The aim of present study is to investigate the biodiversity
and distribution of epiphytic bryophytes between neighboring communities. Ecotones between
old growth forest (OGF) and other three different types of forest (old growth dwarf mossy
forest (ODMF) and 50yr-secondary Lithocarpus forest (SLF) and secondary Populus torest
(SPF)) were studied respectively in Xujiaba region of Ailao Mountain, Yunnan. The species
composition, biodiversity and life forms of epiphytic bryophytes on host trunks above the
ground were investigated and analyzed in these ecotones and in its adjacent communities. The
results demonstrated that species richness (85) and Shannon-Weiner diversity index (3.69) in
ecotone between OGF and ODMF (EOO) was the lowest than in its adjacent communities
(85 and 3.69 in OGF; 92 and 3.98 in ODMF), whereas these indexes were intermediate
between that of the two adjacent communities in EOSI (ecotone between OGF and SLF) and
EOSp (ecotone between OGF and SPF). OGF played a role as propagation source of
epiphytes for EOSI and EOSp and its adjacent secondary growth forests. Ecotones exerted
differentinfluence on the frequency of each life-form. The frequency of weft (P=0.036) from
OGF to OEE and smooth mat (P=0.003) from SPF to EOSp were significantly different
demonstrated that they could play a role as indicator for habitats of ecotones. Ecotones were
essential for distribution of this life form. The occurrence of Porella nitens and Wijkia surcularis
were restricted in BEOSp, Gammiella tonkinensis was only appeared in EOO. Plagiochilion sp.
showed a preferred distribution in EOSI and SLF, thus they deserve further study attention.
Ecotones on epiphytes in montane moist broad-leaved evergreen forests exhibited an
important influence on the patterns of species composition and diversity.
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EFFECTS OF OAK HYBRIDIZATION ON COMPOSITION AND STRUCTURE OF CANOPY
ARTHROPODS IN MEXICO

Marfa de Jesus Juarez-Ramirez'*, Antonio Gonzalez-Rodriguez’, Edmundo Lépez-Barbosa’ y
Pablo Cuevas-Reyes'

ILaboratorio de Ecologfa de Interacciones Bidticas, ’Laboratorio de Agroecologia, Facultad de Biologfa,
Universidad Michoacana de San Nicolas de Hidalgo, Ciudad Universitaria. 58060 Morelia, Michoacan, México.
2Centro de Investigaciones en Ecosistemas, Universidad Nacional Auténoma de México. Antigua Carretera a
Patzcuaro No. 8701, Col. Ex-Hacienda de San José de la Huerta. 58190 Morelia, Michoacan, México. *Email:
mariecyca5@gmail.com

Hybridization can generate new attributes in plants, also leading to an increase in genetic
diversity within hybrid zones and creating new habitats and potential sites to be colonized by
arthropods. Therefore, hybrid complexes are interesting for the study of the effects of plant
genetic variability on the diversity, structure and composition of the arthropod community. In
this study, we compared the diversity, structure and composition of canopy arthropods among
genotypes in the hybrid complex formed by Quercus magnoliifolia and Q. resinosa in the Tequila
Volcano, Jalisco. We selected five pure individuals of each of the two species and five hybrids.
The canopy of each individual was fogged and canopy arthropods were collected with tramps
placed under the trees. For the genetic analysis we collected leaves from each individual.
Arthropods were identified to the lowest possible taxonomic level. Differences were found
among the three different genotypes, with a higher diversity of arthropods in hybrid
individuals. The analysis of similitude among the genotypes indicated that hybrid individuals
represent new habitats for the potential colonization of arthropods. Also, there was a positive
relationship between genetic diversity and the diversity of canopy arthropod communities,
indicating that gene diversity in plant hosts is related to the diversity of associated
communities.
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10:00-10:30
Coffee Break

10:30-10:45
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Influence of microclimate and host in the distribution of T7//andsia in Chamela-Cuixmala
Ochoa Loépez Sofia

12:00-12:15
Life-form composition of epiphytic bryophytes in two tropical lowland forests: a model scenario for loss of functional diversity under climate change?
Pardow Alexandra

12:15-12:30
Bryophytes and climate change in tropical lowland forests: implications of desiccation tolerance
Pardow Alexandra

12:30-12:45
Closure section E4

12:45-15:00
Lunch

E3. The Impact of Harvesting on Canopy Life
Chair: Tamara Ticktin, Co-Chair: Soubadra Devy, Mariana Hernandez

15:00-15:15
Epiphytic bromeliads management? The answer is yes
Toledo-Aceves Tarin, Hernandez-Apolinar Mariana & Garcia-Franco José

15:15-15:30
Harvesting impact on genetic diversity of a bromeliad from Oaxaca
Trujillo-Argueta Sonia, del Castillo Rafael Felipe & Gémez Ocampo Zaneli




http://intranet.ciidiroaxaca.ipn.mx/eventos/canopy2012/english/?q=node/3
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Thursday October 25, 2012

Rooms Oaxaca 2 and 3

15:30-15:45
Wild epiphytes commercialized as ornaments in Querétaro city, Querétaro, México
Cabrera Luna José Alejandro, Miranda Gonzalez Ricardo, Serrano Cardenas Valentina & Pelz Marin Ricardo

15:45-16:00
Etnobotany and trade of orchids in the Tlaxiaco region, Oaxaca
Cruz Garcia Gabriela & Solano Gémez Rodolfo

16:00-16:15
Wild harvest patterns and trade of epiphytic orchid species in Oaxaca, México
Dutra Elliott Daniela & Ticktin Tamara

16:15-16:30
Ceremonial use of Tillandsia multicanlis and implications for conservation
Mota-Vargas Claudio, Marury Garcia Antonio & Menchaca Garcia Rebeca

16:30-16-45
The use of epiphytic bromeliads in the celebrations of Easter in Zaachila, Oaxaca, Mexico
Méndez Garcia Elia Maria del Carmen, Mondragén Chaparro Demetria & Gomez-Hernandez Laura

Closure section E3

16:45-17:15
Cultural Lecture
Dr. Alejandro Davila

17:15-17:45
Beer Break

17:30-17:45
Exposition of local products and books

17:45-18:45
Influence of human activities in insect ecology
Ozanne Claire
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Friday October 26, 2012

Room Oaxaca 1

E5. Baseline

Chair: Gerhard Zotz, Co-Chair: Demetria Mondragon

8:30-8:45
Habitat preferences of Reithrodontonzys microdon in northern Morelos, México
Gonzalez Téllez Carla Mariana, Gonzalez Cézatl Francisco X. & Flores Palacios Alejandro

8:45-9:00
Prevalence and functional relevance of heteroblasty in epiphytic bromeliads
Meisner Kerstin & Zotz Gerhard

9:00-9:15
Epiphyte diversity and distribution in remnant forest patches in the Andean cordillera, Colombia
Benavides Duque Ana Maria

9:15-9:30
Diversity and vertical distribution of epiphytes (Pteridophyta, Piperaceae and Ericaceae) within a mountain forest in Sandillani (1900 to 2500 m) National Park Cotapata
Sivila Wojtasiak Susanne

9:30-9:45
Changes in functional traits of epiphytic communities along a gradient of conservation in a Mexican cloud forest
Tepetlan Tania Susan, Veldzquez Rosas Noé & Kromer Thorsten

9:45-10:00
Effects of ants inhabiting myrmecophytic ferns on the distribution of lianas in the canopy of a Bornean tropical rainforest
O. Tanaka Hiroshi & Itioka Takao

10:00-10:30
Coffee Break

10:30-10:45
Effect of oak host plant genetic diversity on canopy arthropod community structure in central México
Tovar-Sanchez Efrain, Valencia-Cuevas Leticia, Mussali-Galante Patricia & Rangel Altamirano Guadalupe

10:45-11:00
Effects of hybridization of the Quercus lanrina x Quercus affinis complex on guild arthropod composition: importance of fluctuating asymmetry, leaf morphology and
herbivory

Vaca Sanchez Marcela Sofia, Lopez-Barbosa Edmundo, Gonzales-Rodriguez Antonio & Cuevas-Reyes Pablo
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Room Oaxaca 1

11:00-11:15
Influence of genetic diversity levels of Quercus castanea on endophagous canopy insect communities
Valencia-Cuevas Leticia, Flores Franco Gabriel, Valencia Avalos Susana & Tovar-Sanchez Efrain

11:15-11:30
Reproduction is linked to forest canopy use in cooperatively breeding variegated lemurs (I arecia rubra) of the Masoala Peninsula, Northeast Madagascar
Vasey Natalie

11:30-11:45
Host preferences in vascular epiphytes: how stable are patterns in time?
Wagner Katrin, Mendieta-Leiva Glenda & Zotz Gerhard

11:45-12:00
Effect of hybridization of the Quercus crassipes X Q. crassifolia complex on the community structure of acorn drilling insects
Sanchez Arellano Guillermo Ivan, Corona Lopez Angélica, Toledo Hernandez Victor, Marquez Valdelamar Laura & Tovar Sanchez Efrain

12:00-12:15
On the differential species composition and diversity of epiphytes of several ecotones in Ailao Mountain, Yunnan, Southwest China
Yao Yuanlin, Liu Wenyao, Ma Wenzhang & Song Liang

12:15-12:30
Canopy dynamic and light availability in the understory obtained from hemispherical photography
Rodriguez-Corrales Adrian & Cordero Solérzano Roberto A.

12:30-12:45
Does tree structure affect the spatial proximity of spider monkeys during foraging?
Pinacho-Guendulain Braulio & Ramos-Fernandez Gabriel

12:45-13:00
The border effect on springtails canopy community in a Liquidambar forest in central México
Palacios-Vargas José G., Castafio-Meneses Gabriela & Valladares Leticia

13:00—15:00
Lunch

FORO ESTATAL DE ECOLOGIA DEL DOSEL
(ForuM OoF CANOPY ECOLOGY FOR THE STATE OF OAXACA)
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15:00-15:15
Vertical and horizontal space distribution of a small mammal community in an evergreen forest fragment in Oaxaca, México
Pérez-Lustre Martin, Santos-Moreno Antonio & Guadalupe Contreras-Diaz Rusby

15:15-15:30
Wood-decay fungi communities in dry oak forests in Santa Catarina Ixtepeji, Oaxaca, México
Viazquez Mendoza Sadoth

15:30-15:45
Inventory of the epiphytic vascular plants of the San Lorenzo river Valley, San Miguel del Puerto, Oaxaca
Ruiz Velasco Ana, Vasquez Garcia Edith & Salas-Morales Silvia H.

15:45-16:00
Herbivory in Tillandsia carlos-hankii (Bromeliaceae) and the impact on reproductive success
Palacios-Mosquera Yurani& Mondragéon-Chaparro Demetria

16:00-16:15
Reservoir and incorporation of nutrients of aboveground biomass of Pinus patula Schl. Et Cham. under thinning
Rodriguez-Ortiz Gerardo, Gomez-Guerrero Armando, Gonzalez-Hernandez Victor A., De Los Santos-Posadas Héctor M., Aldrete Arnulfo & Fierros-
Gonzalez Aurelio M.

16:15-16:30
Preliminary checklist of arthropods associated to ficus benjamina 1. (Plantae: Moraceae)
Valtierra Rodriguez Daniel David, Aquino Noriega Alexis, Vasquez Ortiz Abel Eduardo, Geminiano Pefa Erick, Canseco Aragén Jorge Ernesto, Mestas
Martinez Edwin Ulises & Vazquez Mendoza Sadoth

16:30-16:45
Beyond Canopy Conservation: Collective action and forest cover dynamics in communities in northern Oaxaca, Mexico
Abril Velasco-Murguia, Elvira Duran & David Bray

16:45-17:00
Clausura Foro Estatal de Ecologia del Dosel

17:15-17:45
Beer Break

17:45-18:00
Exposition of local product and books
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E5. Baseline

Chair: Gerhard Zotz, Co-Chair: Demetria Mondragon

8:30-8:45
Diversity and distribution of vascular epiphytes in two forest types of the Yanachaga Chemillén National Park, Pert
Acuna-Tarazona Margoth Elizabeth & Arana Bustamante César
8:45-9:00
Absence of howler monkeys reduces seedling recruitment of canopy trees in rain forest fragments
Anzures-Dadda Alberto, Andresen Ellen, Martinez Maria Luisa & Manson Robert H.
9:00-9:15
Diversity of amphibian and reptiles of the canopy in the rainforest of los Tuxtlas, Veracruz
Becerra Soria Carlos Omar & Reynoso Victor Hugo
9:15-9:30
The vascular epiphytes flora of El Triunfo Reserve, Chiapas, México
Martinez-Meléndez Nayely, Martinez-Camilo Rubén, Pérez-Farrera Miguel Angel & Martinez-Meléndez Jorge
9:30-9:45
Structure and composition of gall inducing insect communities in the hybrid complex Quercus affinis x Quercus laurina (Fagaceae)
Quesada Béjar Venecia, Gonzalez-Rodriguez Antonio & Cuevas-Reyes Pablo
9:45-10:00
Epiphytic bromeliad and host communities composition along a rainfall gradient in the Yucatan Peninsula
Cach-Pérez Manuel Jesus, Andrade José Luis, Chilpa-Galvan Nabhlleli, Tamayo-Chim Manuela, Orellana Lanza Roger, Graham Eric Alexander & Reyes-
Garcia Casandra
10:00-10:30
Cofice Break
10:30-10:45
Patterns of leaf morphology, herbivory and fluctuating asymmetry in two-hybrid complex of Quercus in México
Canché Delgado Armando, Gonzalez-Rodriguez Antonio & Cuevas-Reyes Pablo
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10:45-11:00
Lianas shape the ecology and behavior of arboreal ants
Yanoviak Steve
11:00-11:15
Influence of oak host species genetic diversity levels on canopy arthropod community structure in the Mexican Valley
Castillo Mendoza Elgar, Valencia-Cuevas Leticia, Mussali-Galante Patricia & Tovar-Sanchez Efrain
11:15-11:30
Arthropod community associated with two dwarf mistletoe species (Areuthobinm spp.) parasitizing Pinus hartwegii (lindl.) in the Zoquiapan National Park, México
Chavez-Salcedo Ledn Felipe, Cano-Santana Zenén, Queijeiro-Bolafios Ménica Elisa, Lopez-Gémez Victor & Mejia-Recamier Blanca
11:30-11:45
Fractals in the canopy, a look at the settlement of epiphytic bromeliads in a dry forest
Chilpa-Galvan Nabhlleli, Tamayo-Chim Manuela, Andrade José Luis & Reyes-Garcia Casandra
11:45-12:00
Canopy structure, functional diversity and carbon fixation of three contrasting forest covers in Costa Rica
Cordero Solorzano Roberto A., T. Bermudez & O. Ramirez
12:00-12:15
Opportunities and challenges of canopy research in Nepal Himalayas
Devkota Mohan Prasad
12:15-12:30
Arthropods in the canopy of the desert plants used in landscape in Baja California Sur
Loya Ramirez J.G., Ruiz Espinoza F.H., Beltran Morales F.A., Zamora Salgado S., Carballo Méndez F. de J. & Alcala Jauregui J.A.
12:30-12:45
Floristic and environmental factors determining the geographical distribution of epiphytic bromeliads in the Brazilian Atlantic rain forest
Fontoura Talita, Vizoni Scudeller Veridiana & Ferreira da Costa Andrea
12:45-13:00
In-situ measurement of twig dieback and regrowth in mature Acer saccharnm trees
Hossain Shaik & Caspersen John

13:00-15:00
Lunch

15:00-15:15
Novel methods for horizontal movement in forest canopies: access to outer crowns and open spaces for canopy research
French Brian A., Koomjian Richard W. & Anderson David L.
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15:15-15:30
Effect of host-plant gender on arthropod community
Gonzalez-Ramirez Ixchel, Lopez-Gomez Victor & Cano-Santana Zendn
15:30-15:45
Use of woody resprouter species for ecological restoration under the canopy of Aleppo pine
Granados Garcia Maria Elena, Vilagrosa Carmona Alberto, Chirino Miranda Esteban & Vallejo Calzada Ramoén
15:45-16:00
Arthropods associated with three species of Tillandsia (Bromeliaceae) in undisturbed and secondary cloud forest
Guzman-Jacob Valeria, Krémer Thorsten, Lopez-Acosta Juan Carlos & Garcia-Franco José G.
16:00-16:15
Epiphytic plants in three sites in Jalisco, México
Hernandez-Lopez Leticia, Flores-Argiielles Alejandra, Reynoso-Duefias Jesus Jacqueline & Suarez-Muro Esteban Alberto
16:15-16:30
Distribution of two species of dwarf mistletoe in the Pinus hartwegii forest of Magdalena river basin, D.F., México

Hernandez Sanchez Anabel Paula, Pérez Salicrup Diego R., Gonzalez Rodriguez Antonio & Almeida Lefiero Lucia

16:30-16:45
Water relations of Tillandsia brachycanlos in the low tropical dry deciduous forest of National Park Dzibilchaltin, Yucatan

Hernandez-Robinson Saul, Hernandez-Gonzalez Olivia, Us- Santamaria Roberth, Sima Luis & Andrade José Luis
16:45-17:00

Tillandsia imperialis (Bromeliaceae) as a refuge of Collembola in cloud forest Hidalgo State, and discovery of a new Swinthurinus

Hornung-Leoni Claudia T. & Palacios-Vargas José G.
17:00-17:15
Closure section E5
17:15-17:45
Beer Break
17:45-18:00
Exposition of local product and books
18:00-19:00
Harvesting from the canopy: ecological effects and consequences for biocultural conservation
Ticktin Tamara & Mondragén Demetria
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E5. Baseline

Chair: Gerhard Zotz, Co-Chair: Demetria Mondragon

8:30-8:45
Atmospheric deposition effects on nitrogen fixation in tropical montane forest canopies
Matson Amanda, Corre Marife & Veldkamp Edzo

8:45-9:00
Do epiphytes function as refugia of spider diversity in shade coffee plantations?
Méndez-Castro Francisco Emmanuel & Rao Dinesh

9:00-9:15
Long-term dynamics of vascular epiphytes, a 10 years obsetrvational study in a lowland rainforest
Mendieta-Leiva Glenda, Wagner Katrin & Zotz Gerhard

9:15-9:30
Effects of canopy and seasonality on soil carbon and nitrogen dynamics under three mimosa species (Leguminosae) in a Mexican semiarid ecosystem
Montaiio Noé Manuel & Camargo-Ricalde Sara Lucia

9:30-9:45
Abundance of arbuscular mycorrhizal fungi in biological crusts and soil within Mimosa luisana (Leguminosae) resource islands in a Mexican semiarid ecosystem
De la Rosa-Mera Claudia, Camargo-Ricalde Sara Lucia, Montafio Noé Manuel& Velazquez Romo Alejandra Yareli

9:45-10:00
Neotropical flowering epiphyte diversity: where is it?
Nivia-Ruiz Angela& Cascante-Marin Alfredo

10:00-10:30
Coffee Break

10:30-10:45
The impacts of gall-inducing arthropods in subarctic forest and arctic tundra ecosystems
Rajit Patankar, Jennifer Baltzer, Gregory Starr, Behzad Mortazavi & Steven F. Oberbauer
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10:45-11:00
Analisis de dispersion de semillas de Quercus castanea Neé, mediante andlisis de paternidad en la Cuenca de Cuitzeo
Ana Laura Pelayo Gémez, Felipe Garcia Oliva, Pablo Cuevas Reyes & Antonio Gonzalez Rodriguez

11:00-11:15
The effect of parental rock on liana communities of a tropical dry forest at local scale
Pifia-RomeroSandra, Pérez-Garcia Eduardo A. & Meave Jorge A.

11:15-11:30
Ecological factors affecting dwarf mistletoe incidence in central México: a five year approach
Queijeiro-Bolafios Monica E., Cano-Santana Zenoén, Castellanos-Vargas Ivan & Garcia-Guzman Graciela

11:30-11:45
Potential of hybridization in three Tz/andsia species at the center of the state of Veracruz, México
Ramirez Rosas Kareen, Marquez Guzman Judith, Ramirez Morillo Ivon, Martén Rodriguez Silvana, Aguirre Jaimes Armando & Garcia Franco José G.

11:45-12:00
Influence of forest type and genetic diversity of host plant on canopy arthropod community structure of Quercus crassifolia
Rangel Altamirano Guadalupe, Ruiz-Cancino Enrique, Valencia-Cuevas Leticia & Tovar- Sanchez Efrain

12:00-12:15
Effects of oak hybridization on composition and structure of canopy arthropods in Mexico
Maria de Jesus Juarez-Ramirez, Antonio Gonzalez-Rodriguez, Edmundo Lépez-Barbosa & Pablo Cuevas-Reyes

E1. The Impact of Land Use Changes on the Diversity and Richness of Canopy

Chair: Meg LLowman

12:15-12:30
Estimation of biophysical variables using hemispherical photography
Nufez Hernandez Juan Manuel & Rodriguez-Garduio Carlos

12:30-12:45
Genetic structure of the epiphytic bromeliad Guzgmania monostachia (Bromeliaceae) in recovering montane forest areas
Cascante-Marin Alfredo, Wolf Jan H. D., Oostermeijer J. Gerard B. & Fuchs E. J.

12:45-13:00
The sierra de Organos Park, an area with canopy quantitative information for analysis of ecological dynamics
Enriquez Enriquez Enrique David, Adame Gonzalez Miguel, Sigala Rodriguez José Jestis & Vacio de la Torre Maria del Refugio




http://intranet.ciidiroaxaca.ipn.mx/eventos/canopy2012/english/?q=node/1
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13:00-15:00
Lunch

15:00-15:15
The Conservation of Ethiopian Church Forests
Winchester Neville N., Ozanne Claire M. P., Lowman Margaret M. & Wassie Alemayehu

15:15-15:30
From biodiversity-rich open woodlands to plantations: aerial photographs tell a story of rapid disappearance of key oak-woodland habitats in temperate Europe
Miklin Jan, CiZek Luka$ & Vodka Stépan

15:30-15:45
Saving the forests of Ethiopia - one canopy at a time
Lowman Margaret

15:45-16:00
Effects of farming and livestock on birds of the canopy in the tropical deciduous forest in the center of Veracruz, México
Alducin-Chavez Gerson Daniel, Lépez-Collado José, Rojas-Soto Octavio Rafael, de la Cruz Vargas-Mendoza Moénica, Asiain-Hoyos Alberto & Lopez-
Mata Lauro

Closure section E1

16:00-17:00
3-D explorations of tropical forest canopies for science and conservation
Greg Asner

17:00-18:00
Drinks
-Closure-

18:00-20:00
Guelaguetza
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>> Field trip 1: Sierra Juarez Region

Place: Santa Catarina Ixtepeji, Zapotec community.

Obijectives: To walk along pine, pine-oak and oak forest in order to see species change along an altitudinal gradient.

Duration: One day. Check in from Oaxaca City, Sunday October 28 at 7:00 a.m. Return the same day, at 6 or 7 p.m., weather and traffic permitting.
Itinerary: Arrive at the community and have breakfast, travel to Las Antenas and hike for about five hours, then picnic and return to Oaxaca City.
Included: Transport, meals (breakfast and lunch), hiking from Las Antenas (3200 m) to Xia (1900 m), and a guide.

Price: $900 pesos

Limit to 30 participant

>> Field Trip 2: Cafiada Region

Destination: San José El Chilar, San Juan Bautista Cuicatlan and Santiago Quiotepec communities.

Objectives: To hike in dry deciduous forest, oak forest and gallery forest. To visit one archaeological cuicateca and to see the green macaw
(Ara militaris) in the San José del Chilar community. To see endemic species from the Cactaceae and Crassulaceae families.

Duration: Two days. Leave Oaxaca, Sunday 28 at 7.00 a.m., return Monday 29, approximately between 8 to 9 p.m.

Included: Transport, meals, lodging, guides, entrance fees to the protected natural areas, and a handcrafted item from the community.

Suggestions: Bring light clothing as it is hot. However, it could be cool at night, so bring a sweater. Bring a raincoat, boots, repellent, hat,

and sunglasses. Spines and mosquitoes are abundant, so do not wear shorts.

Itinerary: A 3—4 hour trip to San José del Chilar, meeting with the local people and then, lunch. Afterwards, a group of 15 persons will visit

the breeding area of the macaws and overnight in the San Juan Bautista Cuicatlin community. Another group of 15 will travel to the

archaeological zone of Santiago Quiotepec, as well as an area rich in endemic plants. Afterwards, this group will visit the river ‘Rio Grande’

and overnight at Santiago Quiotepec. These groups will switch on Monday, so that those who stayed in San Juan Bautista Cuicatlan will visit

Santiago Quiotepec and vice versa. We will return on Monday after lunch.

Price: $1500 pesos

Limit to 30 participant



http://intranet.ciidiroaxaca.ipn.mx/eventos/canopy2012/english/?q=node/30
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>> Field Trip 3: Cloud Forest and Pine Forest

Place: Comunidad de Santiago Comaltepec y Atepec

Objectives: To walk along pine, and a cloud forest, with a lot of vascular epiphytes. We will see two waterfalls.

Duration: Two days. Leave Oaxaca, Sunday 28 at 7.00 a.m., return Monday 29, approximately between 7 to 9 p.m.

Included: Transport, meals, lodging, and guides.

Itinerary: Arrive at the community and have breakfast, hike to the “Mirador” and to the cloud forest, overnight at Atepec, have breakfast
and hike for a pine forest and return to Oaxaca City.

Price: $1500 pesos

Limit to 30 participant



http://intranet.ciidiroaxaca.ipn.mx/eventos/canopy2012/english/?q=node/30
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WELCOME TO THE DELEGATES AT THE 6™ INTERNATIONAL CANOPY CONFERENCE

It is a great pleasure to welcome you to the 6th International Canopy Conference. We are honored by the presence of many
distinguished participants and visitors. Thank you for making the effort to attend, and thanks also to the many persons and institutions
whose contributions and efforts have made this Conference possible.

The theme of the conference is” Anthropogenic Influence on Forest Canopies”. The scientific program is focused on the impact of
human activities on the function, structure and permanence of canopies around the world. The conference has four main topics: The
Impact of Land Use Changes on the Diversity and Richness of the Canopy; The Effects of Human Influence on Epiphytic Life; The
Impact of Harvesting on Canopy Life; The Effects of Climatic Change on Canopy Life. Additionally, a general section deals with different
aspects of canopy life, for example, from ecological, taxonomic and evolutionary perspectives.

We have made a great effort to bring together a diverse group of scientists, from many countries and from many disciplines, within the
broad sweep of canopy research. We hope you will use this opportunity not only to renew old friendships, but also to forge new ones and
establish new collaborations. We also hope that your stay in Oaxaca, one of the most biodiverse states of Mexico, is memorable and that
you enjoy its cultures and cuisine.

Once again, welcome to you all.
Many Thanks
Demetria Mondragon

Co-Otrdinator
Organizational Committee





