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AIM OF THE STUDIES

Ecuadorian Paramos have been identified as a national priority region, due to their sensitivity and vulnerability
to environmental changes and to their relevance for the survival of low-income communities settled here.
However, scientific information derived from quantitative experiments and long-term biodiversity monitoring
Peatle=  processes is essential to reinforce the development of adaptation guidelines for High Andean ecosystems in
u; face of global changes. These studies have been designed to contribute to the understanding and
=3 documentation of climate change impacts on Paramo plant communities.

CONDESAN

STUDY SITES AND EXPERIMENTAL DESIGN

In order to determine specific climate warming effects on physiological adaptations present on Changes on Paramo diversity and community structure will be studied through the
Paramo plants, two monitoring sites have been established in the Ecuadorian High Andes: the establishment of vegetation monitoring regions following the protocol of the Global
Pichincha Volcanic Complex (2012) and the Antisana Ecological Reserve (2013). Observation Research Initiative in Alpine Environments (GLORIA), each associated with a
complementary research site based on an experimental design that supports the future
incorporation of other modules, if new research questions arise.
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1. GLORIA target regions 2.1 Long-term monitoring on vegetation permanent plots
Two target regions were established, following the protocole of the Global Observation The vegetation monitoring process is based on the continuous
Research Initiative in Alpine Environments Network, and are part of the GLORIA-Andes sampling of all experimental 6 x 6 m units (four 1 x 1 m
chapter: permanent plots per samplin unit), in order to answer the

Cerro Chuquiragua (CHU, 4.394 m)

Cerro Ingapirca {l!yl_

Cover percentage for the eight surface types at
each of the summits

PICHINCHA VOLCANIC . -

following questions:
1. What is the diverstity, composition, and structure of vascular
plant communities on High-Andean ecosystems?
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2.2 Experimental warming and its effects on Paramo 2.3 Effects of changes on soil nutrient availability and
plants: Open-Top Chambers herbivore exclusion on diversity and community structure

Both experiments follow the protocole of the Global Nutrient Network (see http://
www.nutnet.umn.edu):

45 polycarbonate hexagonal Open-Top Chambers, -

following the International Tundra Experiment —ITEX— [

guidelines, have been set up on both sites (20 OTC’s

in ECPIC and 25 OTC's in ECANT).

The first phase of the project aims to determine the

effects of experimental warming on the functional

types of Paramo plant communities:

1. Effects of the experimental warming on plant
growth form, foccusing on selected Paramo
species (see pictures),

1. Determination of the effects of soil nutrient
limitation: three nutrient treatments (1:
Nitrogen —N—, 2: Phosphorous —P—, and
3: Potasium plus other micronutrients —K+
micronutrients—) on 1 x 1 m experimental
plots, each at two levels (control; nutrient
added), on a factorial desing for a total of 8
different treatment combinations (see table).
The nutrients are applied only after the first

K + micronutrients  Herbivore exclusions
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freezing point observed on selected Paramo Analysisof therecorded |
’ . _ Herbivore exclusion at the Pichincha site
StUd ies: timdpe:ﬁtu{;iscmsijde andd - 2 D ] . h '
outside the , above an a0
1. Permanent inner-temperature monitoring (at site) below ground e : et'ermi naton Of the effects of native
2. Experimental determination of freezing temperature animals (camelids and small
Azore.l'faped neu ﬂ'am fSpreng ) Math a;& Constance _ wé'rnen'a nubaena Kunth I Loricaria thuyoides (Lam.) Sch.Bip. R— Baccharis cmiosa.{ﬁu iz & Pav.) Pers i mammGIS) On the dIVEFSfty Gﬂd

dynamics of the plant communities:
1-2 m high fences (herbivore
exclusions) are built around the 6 x 6
m units (see experimental design).




