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Editor’s

Hello everyone,
with the 2022 Biophilic Deysign Awards
coming to a close this Friday June 3rd,

we chose to do a dive deep into the

topic of Biophilic Design and get some
new and exciting research on the oldest
tree known to man and how plants may
actually not like to be touched at all.

As most of you know the concept of
Biophilic Design but where does it really
come from and how does it really apply

to the Interior Landscaping industry and to
the interior office environments most of us

are working in to beautify?

One of our goals here at I-Plants Magazine
is to bring the research papers that are
being worked on and published to our
readers. In this issue we have “The Practice
of Biophilic Design” publication by Stephen
R Kellert and Elizabeth F. Calabrese.

Most of our known Biophilic Design
knowledge is derived from the work of
Kellert and Calabrese and we thank them
for all of their hard work! Kellert and
Calabrese expanded on the term Biophilia
which was coined in 1973 by Erich Fromm
to describe the desire by humans for a
connection with nature and later in 1984 it
was then suggested by Edward Wilson to

be a genetic desire.

SUtt K fpun?t

Editor-in-Chief, I-Plants Magazine
Kellert and Calabrese created the Experiences
and Attributes of Biophilic Design. These include
Direct Experience of Nature, Indirect Experience
of Nature and Experience of the Space and Place.
Each of the Attributes has various topics that
relate to them and are explained in detail in the
publication that Kellert & Calabrese produced in
May 2015.

We follow up this with an article “How can
biophilic design bring employees back into the
office?” which gives us even more detail on
how Biophilic Design can impact a commercial
office space. There is a ton of great educational
information in this issue. | hope you take the
time to sit back and do some reading as this
issue will give you the insight you need to get a
good understanding of the concept of Biophilic

Design.
Happy reading!

Elliott Bennett
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How can biophilic design
bring employees back into
the office?
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Office working is back, yet people are still
working remotely. In some instances, this can
be more practical. But with 1in 5 Brits wanting
to work remotely full-time, have workers

become too comfortable in their own homes?

Biophilic design has many benefits besides the
aesthetics. But how does bringing the outdoors
inside improve our working environment? Here,
we explore biophilic design and its benefits for

workers.

What is biophilic design?

Biophilia is a term coined in 1973 by Erich
Fromm, a psychoanalyst, to describe the desire
by humans for a connection with nature, which
was then suggested to be a genetic desire by
Edward Wilson in 1984. But with 66% of humans
estimated to live in urban environments by
2050, it's inevitable that biophilic design wiill
become more prominent in our lives. It's no
surprise that it's shaping up to be a major trend

this year.

So how cansomething be counted asa biophilic
design? There are three key elements, one of
them being direct experiences. This involves
physical contact with features of nature,
including air, water, light, plants, weather,

animals, and landscapes.



Alternatively, indirect experiences can be
incorporatedintothedesign,whereconnecting
with nature can be satisfied by forms, shapes,
and colours - such as through paintings,

natural materials, or even sculptures.

The experience of space and placement
accounts for the third element of biophilic
design through various senses: touch, sound,
light, smell, movement, time, and taste.
Something as simple as lighting a wood

scented candle can tick that box.

Biophilic benefits

Biophilic design is stress relieving, so where
better to implement it than in an office? The
levels of our bodies’ main stress hormone,
cortisol, are reduced when elements of nature
engage the mind with fascination, thus

resulting in restored attention and focus.

Poorly designed offices can actually negatively
impact the well-being of workers. So sprucing
up the space is going to make a difference for
employees. But biophilic design, in particular,
will not only prevent negative impacts but can
also actually boost one’s well-being. Nature is,
of course, at the core of this design. Given its
ability to increase happiness, positive social
interactions, and a sense of purpose in life, it will
undoubtedly be an effective implementation

in an office.

Your productivity is certain to increase by
implementing biophilic design into an office
space. Research has revealed that productivity
can increase up to 20% and absenteeism can

be reduced by 15%. Not only will you feel full of

life, but you'll also be channelling that energy

into your work, so you can boost your self-

esteem through your accomplishments.
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Incorporating biophilic design into working spaces

Greenery is arguably the simplest addition for offices. Small indoor plants are a perfect way
to brighten up a space by placing them on a desk. Dracaenas, peace lilies, and bromeliads are
just a selection of the many desk plants that can be easily looked after - so, even if you're not a
plant connoisseur, you won't have to worry when it comes to maintaining them. Or if the walls
are dull and spacious, they could be filled with what is known as ‘vertical gardens’, where the

space is filled with a stimulating ecological display.
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Although office working is back, 29% of UK
hybrid

working for employees. So for the days outside

organisations are implementing
of the office, you may be missing the elements
of nature surrounding your desk. But who's to
say that this can't be implemented into your at-
home working environment? Particularly with
the warmer and (hopefully) sunnier months
coming up, it could be an idea to work in your

garden.

If you've already got a table and chairs, then
you're halfway there — but it might be sensible
toinvest in some outdoor heaters to fend off any

early morning breezes.

Working in an office doesn't mean that you have
to be surrounded by plain designs. And given
the benefits of biophilic design, whether it's
for stress relief or productivity, it's definitely an
area to consider implementing into a working

environment.

Article by OLIVER ASSONGA
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Growth vs.

Maintenance vs.

At this point, we are ready to begin making our
plant selections. In doing so, we need to add
a few more definitions to our aspects of light
list. These are “growth,” vs. “maintenance,” vs.
“decline.” We select our plants based on the
available light at each placement. The above
terms come into play during the maintenance
phase ofthe project.Inlaterarticleswe'll discuss
maintenance from several perspectives. For
now, the simple definitions will suffice.

“Growth” as defined by Janick, Horticultural
Science, 1972, “isan irreversible increase in size.”
A Plant is considered to be growing when it

adds more leaves than it is losing. New shoots,
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Decline

leaves, stems and roots are also added while in
a growth stage. Plants placed in optimum or
high light conditions, if tended properly, will

grow and thrive.

A plant is said to be maintaining, or just
sustaining, whenitadds new leavesequaltothe
number it loses. This indicates that light levels
are good enough to produce a new leaf, but
it can only sustain a certain number of leaves.
Thus, when the new leaf comes in, the plant
will begin to lose one of the older leaves. The
plant is in a stage of Sustained Maintenance.

As long as new leaves are being produced to



replace leaves that are lost, a plant may sustain
for a fairly long time as long as the overall form
is not compromised. When a sustaining plant
begins to lose more leaves than it is producing
it is now in a stage of decline. If light levels
are above minimum certain maintenance
techniques can be employed to bring it back
into sustained maintenance. However, if a
certain minimum is not met, the plant will

essentially die a slow death.

To all the other definitions we talked about,
let's add two more: Optimum and Minimum.
Optimum conditions are those which provide
the best-case scenario for healthy plant growth.
Minimum conditions are those below which the
plant will not grow well. We aim for optimum
conditions. However, this is very difficult to
achieve, because the indoor environment is
by nature, a reduced light environment. Thus,
we try to provide the best situation humanly
possible.  Therefore, we must know what
the minimum conditions are, for a plant to
sustain itself. By analyzing the available light
thoroughly, we select the appropriate plant for
the given light conditions.

Declining plants require careful monitoring.
When light levels are below minimum, a plant
in such a position begins to use up its reserves.
Photosynthesis is not occurring and thus
reserves are not being replaced. How long a
plant can live in such an environment is species

and variety dependent.

We can safely predict that most window
positions will provide enough light to keep a
healthy plant in a growing stage. For high light
positions, we have the luxury of choosing from a
larger selection of plants. As light levels decline
with distance from windows, for example, the

number of plants from which we may choose

The plant is

in a stage of

Sustained
Maintenance.

also declines. There are quite a few plants that
will sustain in medium light levels. Plants in
these positions should have good nutrient
reserves. Again, careful monitoring of new
growth is required. Plants may grow initially

but then gradually slow down over time.

As the plant adapts to a lower light level, new
growth will occur after longer and longer
intervals. By observing the new growth for
size, color or growth that is not consistent

with the nursery growth, we can rotate the
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plant before the leaves are too stretched or
too small to correct. Dracaena plants tend
to stretch in sustaining light. We want to
revitalize dracaenas, before the stretching is
noticeable. Dracaena produces a new whirl of
leaves about every 3 months. Each successive
whirl may come in more stretched than the
previous batch. Thus, in sustaining light we
may consider nursery revitalization of dracaena

between 3-5 month after placement.

Ficus varieties also exhibit stretching between
internodes. Small leafed Ficus can be pruned
of new stretched growth before becoming
unsightly. Large leafed Ficus not only exhibit
stretching but also produce smaller leaves
than the nursery growth. In this case it is a
judgement call. How small will one allow new
leaves to grow before they become obviously

incompatible with the nursery growth?

When we discuss rotation in later sections,
we are mainly concerned with comeback
time. By rotating early, before the problem
becomes obvious, the plant will spend less
time recovering and be back on the job sooner.
After all, the goal is to get these plants out
and earning. Plants sitting in a greenhouse,
recovering for months at a time are profit
eaters. Those companies which do not revitalize
plants, work them to death and throw them
away, well | don't know of a worse way to waste
money. To save on rebuying plants, get them
off the job before the comeback time is cost
inefficient. With this technique a plant may be
reused 3 or 4 times before it hits the chopping

block! Timing is everything.

Now we come to the poor little plants which

are placed into light levels too low to sustain.
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These plants are immediately placed into
decline. No photosynsthesis is occurring, no
reserves are being replaced, very little water
absorption happens, and if one has not taken
a few decided precautions, declining plants are
dying plants! Plants in decline environments,
should never be installed until all old fertilizer is
used up. Put a heavily fertilized plantisa decline
position and in a matter of days the plant is
dead. Since the plant is basically sleeping,
the only water movement is via evaporation.
Excessive fertilizer in the mix will become
concentrated and severely burn roots. Burned
roots? This spells death in short speed. We all
know the consequences of a plant staying wet
for too long? Wet roots will rot with fungus.
Plants going into decline environments should
be installed on the dry side. Rotten roots? Yes,
death!

There are very few plants from which to choose
for decline lighting. The trick is to work with the
environment and eliminate the death threats
as much as possible BEFORE putting these
plants to work. Keep it such that YOU control
the moisture. Knowing that plants do not drink
in decline, we only add enough moisture to
keep the roots supple. By taking precautions
we can extend the shelf life of plants in decline.
Just how long they will handle this hostile
situation is species and variety dependent.

Monitor, observe, monitor and observe!

Oh yes, you have lots of questions, don't
you? Assuredly, these will be answered as
we go further into the plant processes that
work together to keep plants alive. Until
next time, keep learning, stay well and stay
PROFESSIONAL!

Article By: Carolyn Goodin, CLP
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Biologists

May Have Solved a
30-Year-Old Mystery
on Why Touch Stresses
Plants Out

By: DAVID NIELD 28 MAY 2022

Scientists have long known that touching
plants can set off a stress reaction in them —
but until now it hasn't been exactly clear how
that worked at a molecular level, something
that a new study hopes to shed light on.

The researchers behind the study have

identified certain genetic keys inside

plants that lead to two separate signaling

pathways, explaining why plants react so

strongly to being touched.
44

Understanding more about how this process
works at a fundamental level could help
researchers in a variety of different areas,
from improving plant health to getting
higher harvest yields from the same crop.
“We exposed the plant thale cress to soft
brushing, after which thousands of genes
were activated and stress hormones were
released,” says biologist Olivier Van Aken
from Lund University in Sweden.

“We then used genetic screening to find the
genesthat were responsible for this process.”
The genetic screening searched for mutant
forms of the plant, ones known to respond
in various ways to repeated physical touches.
Past research on their anatomy, especially
their roots, indicated special protein
channels responded to distortions in the cell

membranes by facilitating chemical signals.
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Less was known about how this process
worked in other parts of the plant, such as
their leaves. There were hints compounds
like jasmonic acid played a critical role in
transforming those early chemical signals
into behavioral or growth changes, but
there were also plenty of gaps that needed
to be filled in. The researchers spotted six
individual genes that played a role in touch
response, three for the signaling pathway
related to jasmonic acid, and three on a
separate signaling pathway.

That gives biologists a lot more to work with
when it comes to understanding how and
why this response happens and gets us
further towards potentially manipulating it
in the future.

“Our results solve a scientific mystery that
has eluded the world's molecular biologists
for 30 years,” says biologist Essam Darwish
from Lund University. “We have identified
a completely new signaling pathway that
controls a plant's response to physical
contact and touch. Now the search for more
paths continues.”

From knife cuts to animal bites to torrents
of rain, every touch that a plant gets leads to
a defensive molecular response — although
these responses can be quite varied. They
can lead to plants becoming more stress-
resistant and flowering later in the year, for
example.
Theideatotryandharnessthisresponseisn’t
new: scientists are already looking into how
carefully managed “mechanical wounding”
can make for sturdier crops and harvests
that are more plentiful, because the plants
build up more of a resistance to stress.

Why

Touch
IESSES
Plants
Out

As climate change puts even more pressure
on agriculture and wheat production,
those processes are becoming even
more important — and this latest piece of
research gives scientists vital information

about how this is all controlled.

“Giventhe extreme weather conditionsand
pathogen infections that climate change
leads to, it is of utmost importance to
find new ecologically responsible ways to
improve crop productivity and resistance,”

says Van Aken.

Theresearch has been published in Science
Advances. Link to Science Advances:
https://www.science.org/doi/10.1126/sciadv.
abm2091
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Ancient cypress
in Chile may

be the world’s
oldest tree,
new study
suggests

Scientists in Chile believe that a conifer with
a four-metre-thick trunk known as the Great-
Grandfather could be the world's oldest living
tree, beating the current record-holder by more
than 600 years.

A new study carried out by Dr Jonathan

Barichivich, a Chilean scientist at the Climate
and Environmental Sciences Laboratory in Paris,
suggests that the tree, a Patagonian cypress, also
known as the alerce milenario, could be up to
5,484 years old.

The tree, in Chile's

Maisa Rojas, who became Chile’'s environment

Alerce Costero minister in March and is a member of the United
Nations’' Intergovernmental Panel on Climate
natlonal park, IS Change, hailed the news as a “marvellous

scientific discovery”.

known as the Great-

Known in Spanish as the alerce, the Patagonian

Grandfather and
could be more than
5,000 years old

cypress, Fitzroya cupressoides, is a conifer native
to Chile and Argentina that belongs to the same
family as giant sequoias and redwoods.

Article source link; https://www.theguardian.
com/environment/2022/may/26/worlds-oldest-
tree-cypress-chile?CMP=oth_b-aplnews_d-1
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Logging plantations cover more than 2.3m hectares
of southern Chile, according to the country's forestry
institute, and cellulose production isa major industry

for the country.

Thirsty non-native pine and eucalyptus plantations

make up 93% of this total area, threatening Chile's

native species.

Between 1973 and 2011, more than 780,000 hectares
of native forest were lost in Chile, and the forestry
commission estimates that over the last two
decades, between 60,000 and 70,000 hectares or

native woodland has been destroyed each year.
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