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1. Indicate the level of achievement of the project’s original objectives and include
any relevant comments on factors affecting this.

Objective o z|o w|la m| Comments
nojng|o s
I T EI<
g |22
) o< |0
a | |a
To evaluate We fully met this objective; for 2 years we
Eucalyptus collected data about the conditions of the
plantations as an leaf litter in native forest as well as in forest
alternative habitat for plantatfion. In addition, we characterised
endemic the plant community and the
cockroaches physicochemical composition of the litter.
To characterize the We successfully completed this objective;
microbial we characterised the community of
assemblage present bacteria and fungi of the hindgut in native
in litter of natural, forest and plantation.
alternative habitat
and in  Moluchia’s
gut.
To promote native Due to the pandemic, we were unable to
sclerophyllous plants, access university greenhouses in order to
use as ornamentals do the propagation ourselves. In addition,
quarantine conditions did not allow
gatherings. To compensate, we worked
together with a native plant nursery to
provide plants and distributed them house
to house. Along with this, we did an online
propagation course where we distributed
plants, seeds and a propagation kit.
To communicate the During the pandemic we first worked on this
importance of leaf goal via online talks and then we started
litter insect’s doing face-to-face activities during 2022,
conservation fo when the vaccination process was already
people involved in established. In addition, we made and
forest production updated an Instagram where we are
(professionals and communicating the work.
students). (https://www.instagram.com/__simbiosis__/)

2. Describe the three most important outcomes of your project.

a). Scientific information: Thanks to the project we were able to verify the effects of
Eucalyptus plantations on the microbiota. Our results indicate that the change in
land use modifies microorganism communities (bacteria and fungi). These functional
aspects must be incorporated intfo the ecosystem restoration and it undoubtedly will
be what comes next in our research. The conceptual part of our work is currently
published in the journal Frontiers in Microbiology
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(https://www.frontiersin.org/articles/10.3389/fmicb.2021.702763/full) and we are now
preparing a second paper with the results obtained thanks to Rufford support.

b). Reforestation and native species delivery: This was key to the project
development and despite the displacement problems due to the pandemic, this
allowed us to be close to the community. Now the green areas reforested by the
project will be used to educate people about the importance of green areas with
native species for the conservation of biodiversity.
http://www.umce.cl/index.php/fac-ciencias/inst-entomologia/item/3572-
reforestacion-umce

c). Outreach and communication: During this project, we have constantly
undertaken outreach activities. This has always been one of the fundamental pillars
of our work and on this occasion we learned new ways of communicating with
people through the online plant propagation course as well as giving talks and
workshops open to people.
https://m.facebook.com/institutodeentomologia.umce/photos/atenci%C3%B3n-se-
abre-convocatoria-2021-para-el-taller-de-propagaci%C3%B3n-de-plantas-
nati/4648306531852717/.

3. Explain any unforeseen difficulties that arose during the project and how these
were tackled.

The main difficulty was the pandemic and its associated restrictions. We had
problems going to the field throughout 2020 and the first half of 2021. In addition, it
was not possible to carry out face-to-face activities on these dates or use university
facilities.

We solved these problems by modifying the fieldwork calendar and we did all the
fieldwork between winter 2020 and summer 2022 which was difficult because we
had to request special interregional fravel permits.

For the other part of the project, we partnered with Viveros del Maipo
(https://viverodelmaipo.cl/) in order to purchase and coordinate the distribution of
native plants that needed to be delivered to citizens. In the case of outreach
activities, we had to work online. For this we organised a native plant propagation
course held during June 2021. This course received a lot of applications and was
done in collaboration with several institutions including Universidad Metropolitana de
Ciencias de la Educacion (UMCE), Universidad de Concepcidon, Fundacién Aima
Crea and Universidad Catdlica de Valparaiso.

4. Describe the involvement of local communities and how they have benefitted
from the project.

We participated with the communities initially through online lectures and the
propagation course, which were open to the entire community. We also carried out
reforestation with native plants in the university campus park (UMCE) and this open
area will be available to receive schools where children will be shown the native
species. In the same way we are making the information available to all people on
our Instagram page.
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In addition, a talk is promised for the park rangers of the Lago Penuelas National
Park where the investigation was carried out. This was not carried out during the
project execution due to the pandemic and fire season.

5. Are there any plans to continue this work?

Absolutely, the results obtained in this project are very valuable to be applied in the
restoration of the sclerophyllous forest of central Chile (a world biodiversity hotspot).
A second stage of this line of research that derives from this project is related to how
this symbiotic interaction between cockroaches, bacteria and fungi can be
maintained in degraded environments. This will be addressed in a Constanza
postdoc. In addition, we will confinue working with local communities in the
communication of our work.

6. How do you plan to share the results of your work with others?

For the scientific community we will communicate these results through publications
that we hope will come out in the second half of 2022. For the community we will
confinue giving talks in person and online. Right now, we are in contact with two
schools where we will go to do activities to teach children about the importance of
the conservation of habitats, insects and microorganisms, for which we will use the
reforestation we did during the project at the university. In the same way, we will
contfinue through our social networks such as Instagram spreading our work.

7. Looking ahead, what do you feel are the important next steps?

Thanks to Rufford funding we have a lot of information that now we can integrate
into restoration and management plans. In this sense, we will begin to work by
applying the knowledge acquired, starting by communicating our results to those in
charge of protected areas. Likewise, communities and citizens are very interested in
these issues, and they are very enthusiastic and aware of the relevance of this kind
of work. This will expand the changes for continuing to work with us and in their
localities to achieve conservation goals.

8. Did you use The Rufford Foundation logo in any materials produced in relation to
this project? Did the Foundation receive any publicity during the course of your
work?

We use the foundation's logo on all outreach material, posters, and materials
delivered to the community. As well as mentioning the support obtained from
Rufford Foundation in all media materials and interviews.

9. Provide a full list of all the members of your team and their role in the project.
Constanza Schapheer: PhD candidate, Universidad de Chile. Project leader, she was

in charge of organizing and executing all project activities, collection and data
analysis.
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Cristian Villagra: Associate Professor, Universidad Metropolitana de Ciencias de la
Educacion (UMCE). Organization and execution of the propagation course,
reforestation and activities with the community. Field work support.

Alejandro Vera: Associate Professor, Universidad Metropolitana de Ciencias de la
Educacion (UMCE). Organization of face-to-face workshops.

Rosa Scherson: Associate Professor, Universidad de Chile. Analysis and interpretation
of genetic results and laboratory work support.

Violeta Sotomayor: Bachelor's degree in biology. Field work support.
Paula Diaz: Scientific journalist. Field work and communication support.
Paula Vivallos: Science communicator and designer. Outreach material design.

We must also mention our guests to the propagation course and talks; Carlos Salas
(Vivero del Maipo) Roberto Ferndndez (U. de Chile) Gastéon Carvallo (PUCV) Kate
Farmer (Fundacion Alma Crea), Pablo Guerrero (U. de Concepcion), Laura
Renderos (PUC) y Reinaldo Vargas (UMCE). As well as to the group of "Naturalistas
Chile" for organizing the online talks.

10. Any other comments?

This project was very challenging and exciting. We are very grateful to Rufford
Foundation for this opportunity and for once again believing in our work. We
acknowledge that Rufford support allowed us to set the foundations of a long-term
study and awareness regarding the environmental challenges that we must face.
We must continue to work hard for the conservation of nature through scientific
research, outreach and the work with local communities.

Main Project Activities
Objectives:

1. To evaluate Eucalyptus plantations as an alternative habitat for endemic
cockroaches

2. To characterize the microbial assemblage present in litter of natural, alternative
habitat and in Moluchia’s gut.
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Laboratory research: DNA extraction from cockroach’s hindgut and leaf litter.
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Microbial communities:
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Figure 1: Cluster analysis of microbial communities: fuchsia= forest leaf litter; yellow =
plantation litter; green = forest cockroaches red = plantation cockroaches.
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Figure 2: Richness and Phylogenetic diversity from free-living communities (left) and
M. brevipennis hindgut symbionts (right). Box plots showing median values (center
line), mean values (x), and first and third quartiles (box size). Error bars represent
maximum and minimum values. Asterisks show significantly different means between
native forest (dark grey) and eucalyptus plantation (light grey).
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Eucalyptus plantations as an alternative habitat for endemic cockroaches:
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plantation.
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Figure 4: Leof I|TTer Tempero’rure Left native forest and ngh’r eucolyp’rus plantation.
Objectives continued:
3. To promote native sclerophyllous plants use as ornamentals

4. To communicate the importance of leaf litter insect's conservation to people
involved in forest production (professionals and students).
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Native  plants reforestation:  http://www.umce.cl/index.php/fac-ciencias/inst-

entomologia/item/3572-reforestacion-umce

Restauracion y Origen
material vegetal

Reberto Fombader Soto
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Native Plants Propagation Course.




Native plants and propagation kit delivery.
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| Microcharlas
Vlda microscopica en ecosistemas de Chile
.' ’f su relevancta EEDSIStEIT‘IICE

Introduccién al ciclo de charlas: Vida inadvertida, el rol
de los pequeiios seres en los ciclos biogeoquimicos.
A.fejagdm Vera, Profesor asociade, UMCE.

Bajo tlerra interacciones simbidticas importantes para
la mnservacion y restauracion del matorral esclerdfilo.
Laura Re _ '3, Doctorante Pontificia Unmerq;dnd'
catolica

Hojarasca la frontera final: Efecto del cambio de uso de
suelo en la simbiosis entre -microorganismos vy
cucarachas nativas.

Constanza Schapheer, Doctarante Universidad de Chile.

Funciones y servicios de las turberas de Sphagnum:
diversidad e impacto ecosistémico de los hongos
liguenizados.

Reinaldo Vargas, Profesor asistente, UMCE.

Universidad Metropolitana de Ciencias de la Educacmn :
Sala Juan Gomez Millas - Lunes 11 de abrﬂ_
Presencial - Info: microcharla@gmail,

U_,:]CE ;'*"u—h % R“FF"”‘%

Holobionts Conservation workshop.
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Rufford Foundation in the written press.
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“ALGO INSIGNIFICANTE PARA NOSTROS,
ES PARA ELLOS TODO UN HABITAT”,

Corstonsa Schapheer, ingeniere Agrderome, Master en Enfomalegie,
octuaimente desarrolle s tesls docterel en clencias silvoogropecuonios ¥
veleringrigs, con especialidad en conservacidn.
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do desde épocas pasadas. Esto hace que haya
muchas especies endémicas, con distribucio-
nes muy restringidas, muchas de las cuales ni
siquiera estan descritas por lo que no se co-
nocen sus roles ecoldgicos o las interacciones
que puedan llegar a tener.

w {Qué es lo mds interesante para ti de los
insectos?

A mi lo que mas me gusta es su compor-
tamiento, las cosas que hacen. Por ejemplo,
la conducta de las cucarachas es bien intere-
sante. Ellas son parientes de las termitas que
tienen conductas sociales como las abejas de
miel. Las cucarachas viven en familias sin es-
tructura jerarquica marcada y son capaces de
aprender conductas e incluso de ensefiarlas
a otros miembros de su especie. También me
atrae su vida, al ser tan peguefios son muy
diferentes a nosotros, por ejemplo para ellos
un parche de plantas que a nosotros nos pue-
de parecer insignificante, puede ser todo su
hébitat.

m Ultimente has estado trabajando con fon-
dos de la Fundacién Rufford en la Reserva
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Lo mds importantes es reducir el cambio
de uso de suelo. La pérdida de habitat es lo
mds grave que esta sucediendo en términos
globales para las poblaciones de insectos. Es
imperativo permitir que la biodiversidad na-
tiva sobreviva dentro de los paisajes produc-
tivos, generando estrategias que permitan
incluir estas dreas como potenciales habitats
complementarios. En el caso de la gente que
posee parcelas en la Reserva, deben man-
tener arboles y plantas nativas, conservar la
hojarasca y alterar el minimo posible el sue-
lo. En el caso de las plantaciones forestales y
agricolas, una medida importante es mante-
ner el sotobosque o las plantas nativas que
crecen bajo el dosel de los drboles y prevenir
los incendios que los afectan muchisimo, ya
que los insectos no poseen la misma capaci-
dad de desplazamiento que otras especies.
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