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A new start
I am already completing my
second year as the UNESCO
Chair in Community Sustainability: from Local to
Global. It has been very exciting but also very demanding. I finally took the time
this month to put together
the first official newsletter of
the Chair to summarize a
few of the accomplishments
in the past 20 or so months I
hope you will enjoy these
different stories. Some are
local and some international.

Just to recap, my mandate is
to examine and develop innovative approaches, models,
and techniques that can be
readily adopted by rural
communities to enhance
their sustainability by: stimulating and undertaking
applied research; training
highly qualified personnel;
and connecting with communities on crucial components
of sustainability. The main
focus is on natural resources
(mainly agriculture and water), impacts of climate
change, and on the needs of
women, in order to develop
concrete actions and best
practices transferable to various countries of the world.
The activities of the Chair
are divided into three compo-

nents: 1) education; 2) research; and 3) outreach.
The Chair is considered a
collaborative venture. As the
holder, I am not alone in this
endeavour. The Chair is
housed in Brock’s Environmental Sustainability Research Centre (ESRC) where
several members work with
the Chair to support its various activities in Canada and
abroad. In addition, several
undergraduate and graduate
students, and visiting scholars are involved in Chairrelated research activities
here in Canada and abroad.
This also means that the
Chair interacts and collaborates with many other organizations and universities.

Piet Wit, Chair of CEM-IUCN, and I
walking at the 1st meeting for the
World Forum

Biodiversity in a Biosphere Reserve
Brock has something a little
different than many campuses: a part of the campus is
located directly in the core of
the Niagara Escarpment
Biosphere Reserve. This is a
great laboratory to investigate its biodiversity and create a course as one of my

objectives as Chair. In 2014,
the course Biodiversity in a
Biosphere Reserve (BIOL
4P05) was taught for the
first time (and in 2015). It
includes the establishment of
biodiversity monitoring
plots, observations of different species, and discussion
on how biodiversity and con-

servation are important aspects of sustainability. The
course will not be held in
2016 due to the death of
many ash trees caused by
the Emerald ash borer. It
will be interesting is see how
these plots will change over
time.
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Sustainable agriculture in China: my work at the Fujian Agriculture and Forestry
University (FAFU)
The research program that I collaborate
on relates to sustainable agriculture
and pest management in three areas:
diamondback moth (DBM); tea plantations; and field crops. The first project
area has been very productive since the
publication of the DBM genome in 2013
(You et al. 2013). Several projects have
been initiated at FAFU to better understand the molecular, chemical and biological responses of the species to insecticides. In 2015, this has led to the publication of You et al. (BMC Genomics),
Yu et al. (Scientific Reports), Xia et al.
(Scientific Reports), Peng et al.
(Scientific Reports), Lin et al. (BMC

Genomics), Ke et al. (Ecology and Evolution), and Guang et al. (Insect Science). As co-applicant on a large international project with Dr. You, we are

examining the genomics of DBM from
populations across the world to better
understand the geophylogeny of the
species. The results should be coming
shortly (Fushi Ke, PhD candidate, is
largely responsible for this project).
The tea plantation and rice field projects examine changes in behaviour,
ecology and species communities. With
Shi Longqing (I co-supervise), two papers on green leafhopper were published: one in 2014 (J. Fujian Agric.
And. For. Univ.) and in 2015 (J. Econ.
Entomol.), and two more are coming.
Another paper is in press with Lin et al.

Dr. Minsheng You at FAFU
I met Minsheng many years ago when I
was director of a Canadian International Development Agency project in China and Vietnam, on community-based
conservation management, while at
Saint Mary’s University. He was in
charge of the project for his university
and we got along very well from the
start. Since the completion of the project, we have been collaborating and our
collaboration expanded as I became a
Minjiang Scholar in 2011. Minsheng is
interested in all aspects of ecology and
pest management. He focuses on the
application of ecological principles to

real field situations, particularly with
biodiversity manipulation in support of
ecologically-based pest management in
agro-ecosystems. He has been exploring
how a pest population interacts with its
host plants, natural enemies and the
environment, and what strategies we
can develop for improving pest management. He leads the Institute of Applied
Ecology and a large group of graduate
students and post-doctoral fellows. It is
a pleasure and an honor to work with
him and his research group where
many ideas are flowing all the time!

Minsheng You and the Institute
of Applied Ecology are a
partner of the ESRC

Longqing Shi: controlling leafhoppers in tea plantations
As a PhD student, Longqing has been a
prolific researcher already. Besides
publishing manuscripts, he has filed
three patents from his experimental
designs and pest control techniques.
His research aims to understand a very
important insect pest of tea plantations,
the tea green leafhopper. His lab experiment has shown that the insect is nocturnal and various light wavelengths
can affect its behaviour. In addition,
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field surveys showed that adult male
leafhoppers are more attracted than
females to yellow sticky cards, a method for monitoring the populations. The
current experiments are looking at leafhopper responses to different pest controls using light and sticky cards. With
most tea plantations in China becoming
organic, these types of projects are essential to ensure sustainability of the
ecosystem and livelihood of farmers.
UNESCO Chair in Community Sustainability

Sustainable agriculture: it’s a long transdisciplinary journey

Polyculture in China
With an ever increasing world population, the agricultural system will have
to maintain, and in fact, increase pro-

duction in order to feed the
predicted nine billion by 2050.
There are, however, other
concerns about the sustainability of the current industrial
agricultural system, including
its extreme reliance on chemical fertilizers and pesticides
(i.e. mainly fossil fuels), and
anthropogenic environmental
and climate changes. Reliance
on agrochemicals has led to
issues of soil erosion, water runoff, development of insecticide resistance in
pests, and increased level of chemical
residues in produce, soil and water.

Impacts are observed in decline of biodiversity and ecosystem services. There
is a need for developing alternative solutions that can be more sustainable,
especially in rural communities where
the challenges are not only environmental but also social. My research program is currently located in Canada
and in China. In the following paragraphs, I introduce you to some of the
projects and students who have been
working on aspects of sustainable agriculture and rural communities. This is
not an exhaustive list but it should give
you a taste of the challenges.

Diamondback Moth: a little pest found almost everywhere
The diamondback moth (DBM) (Plutella
xylostella) (L.) (Lepidoptera: Plutellidae) is one of the most widespread and
harmful insect pests almost exclusively
targeting plants belonging to the Brassicaceae family, such as kale and radish. The damaging harmful effects of
this pest are predominantly due to its
rapid growth, short generation time,
and ability to develop insecticide resistance. DBM is resistant to all classes
of insecticides currently available on
the market. This pest insect has become
a research model to better understand

how it is possible to control it using
various tools such as genomics, and
behavioural and chemical ecology. With
the initial publication of the DBM genome in China (You et al. 2013. Nature
Genetics), the research program has
expanded both in China and in my lab.
In the next sections, you will find some
of the progress made on various aspects
of this pest. As this is a large collaborative program, partners are located in
other countries such as Australia, Ecuador, Taiwan, United States.

Understanding how ecosystems
can help enhance sustainable
agriculture is essential to secure
food in the future.

Kiera Newman: preferences of diamondback moth
Kiera completed her Master in Biological Sciences at Brock in the fall of 2014.
Her project aimed to examine the preference habits of diamondback moth in
Canada. She found that adult oviposition and larval feeding preferences
were identical, with garden cress highly
preferred, followed by wintercress and
black mustard. DBM ingested various
amounts of the tested plants, with the
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lowest rate on black mustard and highest on aubretia. The preferred plants
were found to be unfavourable for larval growth and potentially lethal for the
youngest larvae. These species can possibly serve as trap crops to reduce DBM
populations in the field. This information can be useful in integrated pest
management programs. Kiera has
started her PhD at University of
Guelph in the fall of 2015.

Kiera collecting DBM
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Anshul (Andy) Sidhu: intercropping to confuse diamondback moth
Plants have a variety of defense mechanisms to combat herbivory and insect
herbivores in turn have their own set
of defense mechanisms to counter-act
plant defenses. Andy is interested in
studying one of the most wide spread
insect pest in the world, the diamondback moth. The DBM is really unique
because they are immune to the exceptionally lethal plant defense compound
known as glucosinolates. DBM also
has a remarkable ability to develop
resistance to insecticides. In his research, he is using an alternative
planting strategy called intercropping

in which he has planted kale, along
with green onions, to determine
whether the presence of onions would
have an adverse effect on the moths.
Compared to kale plants grown in
monoculture, preliminary results show
that intercropped kale plants are less
damaged and lower numbers of diamondback moth larvae are observed.
The results also show that the eggs
take more time to hatch and larvae
more time to grow. His research is also
looking at how the species adjust to
changes in crop species over generations. The ultimate goal is to conduct

field trials to improve the planting
strategy in such a way that it maximizes crop yield while simultaneously
being economically viable for farmers.

Climate change and agriculture
Climate change adds new risks that
may affect productivity, especially
extreme events (including floods,
droughts, heatwaves), increased temperatures, and changes in rainfall
patterns (frequency, seasonality, and
amount). Ecosystem-based adaptation
and alternative agricultural techniques include restoration of degraded lands, agroforestry, geneticallymodified resistant organisms, intercropping, etc. In sustainable agricul-

ture, practices tend to move away
from industrial energy-demanding
systems and reduce impacts on land
and water. Some of these systems
reduce reliance on the use of chemical
fertilizers and pesticides that are
damaging to native species of plants
and animals and to human health.
Because sustainable agriculture promotes diversification, it helps enhance the capacity of farmers to be
resilient against climate change and

reliance on fossil fuel inputs. At the
same time, it helps maintain biodiversity within agricultural areas. I will
present some examples that indicate
the potential of these nature-based
solutions as a way to deal with climate change and at the same time
conserve biodiversity.

Climate change and coastal communities: Mary Thornbush helping hands
Dr. Mary J. Thornbush (Geography,
Brock University) recently joined Professors Liette Vasseur (Biosciences,
Brock University) and Steve Plante
(Université du Québec à Rimouski) in
a multidisciplinary collaboration to
examine climate change adaptation
and coastal resilience and sustainability in Atlantic Canada. This research
collaboration is based on a project
funded by the Social Sciences and Humanities Research Council of Canada
through the Coastal Communities
Challenges Community-University
Research Alliance. The research aimed
to contribute to the capacity building of

communities and organizations regarding disaster risk reduction and climate
change adaptation and resilience. Results are being disseminated in a series of articles published in academic
journals such as one on the experiences of men and women to storms in OA
Journal of Environmental Research
and Public Health and a SpringerBrief
addressing Adaptation to Coastal
Storms in Atlantic Canada. The latter
presents the longitudinal portion of the
study, conveying interviews from 2014
based on key issues and lessons
learned. The authors are also organizing a session on “Transitioning the

sustainability of coastal rural communities facing climate change” at the
XIV World Congress of Rural Sociology
to be held at Ryerson University in
Toronto this summer.

Ecosystem-based adaptation (EbA): moving towards sustainability
Climate change is now considered a
real threat for all countries in the
world. The latest IPCC report that was
released in September 2013, points out
to definite impact of human on climate
over the past century. The IPCC report
clearly demonstrates a warmer earth,
atmosphere and oceans while reaffirming the diminished amounts of ice and
water as a result of a warmer climate.
At COP21 in Paris in December 2015,
the world agreed on a new path to attempt to limit global temperature increase to less than 2oC. Now what are
the options? Mitigation will remain

essential but at the same time, countries now recognize the importance of
enhancing adaptive capacities of their
communities.

tainable management, conservation of
specific areas, and restoration of degraded ecosystems. Communities can
reduce their level of vulnerability by
enhancing the capacity of ecosystems
Adaptation to climate change can take to be resilient to changes. This apseveral approaches. The one we proproach is now adopted by many intermote at the Commission for Ecosystem national large organizations.
Management of IUCN is what is called
Ecosystem-based Adaptation (EbA).
EbA is an approach that integrates the
use of biodiversity and ecosystem services to enhance the capacity of ecosystems and therefore society to adapt to
climate change. Many elements can be
used in such an approach such as sus-

First World Forum on Ecosystem Governance
In November 2014, at the IUCN World
Parks Congress in Sydney, Australia,
discussions started regarding the organization of a World Forum on Ecosystem Governance. With the support
of the Chinese government, it was decided to try for 2015 and a group was
formed in which I participated. The
first meeting, held in Florida, USA (22
-25 February 2015) was the initial organizing meeting for the first World
Forum on Ecosystem Governance. The
second meeting, held in Guiyang City,
Guizhou Province, China (25 – 27 June
2015), was a High Level Consultation
with a special session at the EcoForum Global Conference. The third
meeting, held in Yunhu Lake Resort,
Beijing (26-28 October 2015), was the

1st World Forum on Ecosystem Governance, which was co-hosted by the
International Union for the Conservation of Nature (IUCN), IUCN Commission on Ecosystem Management, and
the State Forestry Administration of
China (SFA), Beijing Municipal Government (BMG), China Biodiversity
Conservation and Green Development
Foundation (CBCGDF), and Asia Pacific Forest Network (APFNet). This
was an interesting experience not only
for me but also for Christine Janzen,
my Master student in Sustainability
Science and Society at Brock. She
came to attend the Future Leaders
meeting and landed a short-term contract with IUCN!

Christine on the right at the Forum
I was involved as a program leader for
one of the forum’s two themes: implementing the United Nations’ 17 Sustainable Development Goals (SDGs).
The outcome of the first Forum led to
the preparation of the Beijing Declaration. Its essential premise is that natural ecosystems play a “crucial role” in
meeting basic human needs and wellbeing. Nations must recognize the
foundational role ecosystems play in
meeting societal needs, and incorporate “ecosystem governance” into national development strategies. A longer manuscript has just been submitted
for peer-reviewed publication.

Bolier Torres: biodiversity and ecosystem services in Amazonian forests
Bolier came as a Brock Visiting International Scholar from the University
of the Amazonian State in Ecuador,
from January to June 2015. His visit
was under the Canada’s Emerging
Leaders of Americas Program, which
allowed him to pursue research and
training during his stay. This has
opened up a new collaboration on is-

sues related to biodiversity conservation, carbon sequestration, and rural
sustainability in the Andean Amazon
Forests of Ecuador. There is a fine
balance between protecting Amazonian forest biodiversity and finding ways
for rural communities to sustain agricultural traditions. Understanding the
importance of both in the context of

climate change mitigation and adaptation is crucial. This exchange has been
important to promoting community
sustainability in a country where such
equilibrium is fragile. Manuscripts are
in preparation and should be coming
soon.
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Christine Janzen: sustainability education
We humans have had a profound effect on the environment around
us, which is evident as we address issues such as climate change,
biodiversity loss, and poverty. To adapt and thrive in today’s
changing world, we need to build sustainable communities, and
education plays a critical role in facilitating this work. Christine’s
research focuses on one aspect of education, specifically how sustainability education is being implemented in high school science
and geography classrooms in the Niagara region. Through interviews with passionate teachers, she has gotten a glimpse at how
they interpret sustainability, how they teach these concepts to
their students, as well as how they envision effective sustainability
education. She has also seen the challenges they face in doing so.
With the insights gained from these teachers, we have a better
idea of the work that is still needed in developing resources and
curriculum to equip teachers to stimulate changes in attitudes

and values in the next generation, to inspire students to
lead more sustainable lifestyles, and to motivate them to be
influential in promoting change in their communities.

CCWESTT 2016: Bringing women to the forefront in ESTT
The subject of women in sciences and in
sustainability has been important for
me for many years. I have learned rapidly the challenges of being a woman in
sciences. Working on international projects, I saw how women in developing
countries try to deal with barriers and
limitations. This has brought me to
become member of, and being involved
with, several organizations such as l’Association de la Francophonie à Propos
des Femmes en Sciences, Technologies,
Ingénierie et Mathématiques
(AFFESTIM), the International Network of Women Engineers and Scientists (INWES) and Canadian Coalition
of Women in Engineering, Science,
Trades and Technology (CCWESTT).
For instance, I have been on the board
of INWES for a few years. This is where
I realised how different countries are
trying to deal with challenges and how

national rules affect how women can
work. I also became involved with
CCWESTT on the board, as President,
and organizer of the 16th CCWESTT
conference.
The conference will be held May 3-6,
2016 at the Shaw Centre, Ottawa. The conference themes
are inspired by “Seizing Canada’s Moment: Moving Forward
in Science, Technology and
Innovation” and the United
Nations Sustainable Development Goals. During the conference a policy forum
“Women in the Workplace:
building an agenda to remove
barriers” is organized to briefly examine these barriers and
focus on solutions and best
practices that can be supported in various workplaces. A

report will be prepared to help promote
national strategies that can be developed to better support women in nontraditional careers.

