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Cities are growing at a skyrocketing pace, and along with them, so is food demand. One of
the great challenges we face is being able to guarantee everyone healthy, safe, good food, produced
by a healthy ecosystem. We are therefore facing a crossroads: on one hand, we find pollution, the
depletion of resources, the degradation of the landscape; on the other hand, we find health and
well-being.
The project “From Seed to Spoon” was born precisely from the need to show this crossroads
to our children - the adults of tomorrow. We give them this notebook, which will accompany them
to get to know surrounding Nature, and in order them to take good care of it, while taking the right
direction. As a matter of fact, nature is not a trivial warehouse of products in the countryside or a
plain city decoration. Nature is a living “infrastructure”, necessary for the health and well-being of
each one of us. Taking care of nature means getting in exchange clean air and water, fertile soils,
food, and even beauty: with nature, even the grayest of the cities or the most degraded countryside
can brighten up with colors, scents and melodious sounds.
Beauty is a very powerful tool: it is hard not to be subjugated by it. Hence the reason for a
naturalistic notebook, a light and handy tool that makes of beauty its mission. Here we illustrate
scientific concepts, perhaps lesser known to most, such as “ecosystem services”, “intraspecific biodiversity”, “habitat trees”, where the sweetness of art becomes the ‘spokesperson’ of science.
In the following pages, check out the red-footed falcon or run your fingers over the rough
patches of the pears or of the juicy apples, enter the silent beech forest or look up at the bell tower
of San Giovanni in Parma: you can almost hear the cheerful cries of the swifts.
It is the joy of life that surrounds us.

Ilaria Negri
Project Coordinator
project code: 2019-1-IT02-KA201-062392
https://www.seedtospoon.org/
The European Commission support for the production of this publication does not constitute an endorsement of the
contents which reflects the views only of the authors, and the Commission cannot be held responsible for any use which
may be made of the information contained therein.
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PREFACE

Biodiversity on Earth is the expression of the succession of events which, over hundreds of millions
of years, has shaped life forms in a myriad of species, with different habits and specializations.
The enormous variety of living organisms is therefore something unique and unrepeatable, and therefore,
of exceptional value. There are examples of “primitive” cultures and religions that, already in the mists of
time, recognized the sacredness of Nature (forests, old trees, sacred animals). However, this is not the case
for the great majority of “modern” men, too often linked to contingent situations of daily life, in which it
is necessary to obtain sustenance from a natural environment considered hostile, and with a lot of effort.
The ease with which enormous surfaces of primary forests in tropical areas are being thinned down in the
name of the use of resources such as timber or for the recovery of areas to be used for profitable crops (such
as palm oil) and grazing, expresses the absolute lack of perception of the uniqueness of these ecosystems,
and the definitive and immeasurable damage carried out to the latter, but also to Earth and to ourselves.
But even in temperate areas, such as Europe, the use of original forests is often still perceived as a legitimate
exploitation of natural resources. Furthermore, the demographic increase that has brought humanity from
about 2 billion in 1920 to the current 8 billion people, tells us that in a century our presence on the planet
has quadrupled, and therefore the needs of space, materials, water consumption, environmental pollution
are converting into an ever higher pressure on our planet, which grants fewer and fewer chances to Biodiversity.
In recent times, due to the awareness of Conservation Biology scholars, threats to biodiversity have
been repeatedly brought to the attention of humanity, and were finally heard at the Convention on Biological Diversity (CBD) signed by 150 heads of state in Rio de Janeiro in 1992, on the occasion of the Earth
Summit. The CBD has 3 objectives: 1) conservation of Biodiversity, 2) sustainable use of Biodiversity, 3) fair
and equitable sharing of the benefits derived from genetic resources.
It is precisely with a view to raising the awareness of more and more people to the importance of
Biodiversity that this booklet is born. And, of utmost importance, the target audience is above all that of the
young and very young ones, who are by nature attentive to what surrounds them, and have the not-inconsiderable ability to circumvent any imprinting of inattention to Nature, which is typical of the age groups
that preceded them. Furthermore, as children and grandchildren, they can often gain a belated, unexpected
and sometimes even enthusiastic redemption in this sense.
Included cards related to the most important points that define Biodiversity and its stage provide
basic information for orienting oneself in these fascinating and complex topics. Concepts such as those
expressed in the “Ecosystem” and “Biodiversity” cards, from the height of their undisputed importance,
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are presented alongside more particular cards, such as that of the “Tree habitat”. This is an example of
fragile, threatened ecosystem: an old tree with dead branches and cavities, but still alive, represents the only
possibility of life for hundreds of species - animals, plants and fungi - that feed on and settle in its dead
parts. On the other hand, the “Intraspecific variability” card is introductory to the section dedicated to the
selection of crop varieties. The individual variability of living organisms, well represented in the table on
Cepaea snails, has always offered the opportunity for the artificial selection of favorable characteristics of
animals and plants. The thousands of fruit cultivars are proof of that. The strong transformations of the
environment operated by men, particularly evident in cities, are presented in the “Urban environment”
card in a rational and enlightening way, and basically as they were produced by a living organism belonging
to Nature. Few people know, for example, that meadows and clearings, from plains to mountains - where
legions of butterflies, bumblebees, beetles and other pollinators live - often originate by man, who created
them for the cultivation of fodder, taking away space from the forested areas. The reasons for protecting
biodiversity and promoting its maintenance are suggested in the “Ecosystem services” card, a highly timely
topic, to be used by policy makers. And finally, in the “Sustainable agriculture” card, we find the references
to the transformation of agriculture based on the intensive exploitation of the territory towards agriculture
with a lesser impact on the environment. Because only if we manage to be in harmony with natural laws,
the “seed” will still be able to fill the “spoon” that has nourished us ever since. Only in this way the “spoon”
will still be able to contain food for future generations.
An important quality of the book is the beauty of the tables. The choice of painting subjects with
watercolor enhances environments and snapshots of natural life, making the discovery of a fantastic world,
unknown to many, even more pleasant. The captions accompanying the tables are the voice-over of the
countryside naturalist, who suggests an active interpretation of the landscape and its biodiversity, something
that can only be grasped with the power of experience and curiosity.
In other words, watercolors translate natural subjects into art due to their expressed beauty and serenity. They are naturally suited for the purpose, and themselves become multipliers of the attention due to
the wonder of Nature.

Prof. Mario Marini
University of Bologna
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The Kingdoms of the Living Organisms

THE SEVEN KINGDOMS

It is to Charles Linnée, Swedish naturalist of the 18th century, that we owe the
introduction of binomial nomenclature to indicate the species: every living organism
known to science has a name and a surname expressed in Latin language, represented by their own genus and specific name, respectively. Giving a unique name to living
organisms has been fundamental to classify the organisms and understand their relationships. Scientists have employed a hierarchic criterion, proceeding by shape and
genetic affinity. Species that share some common features belong to the same genus;
genera with similar features are grouped in the same family; more related families are
enclosed in an order; more orders are aggregated in a phylum and more phyla in a
kingdom. Thus, a kingdom is a kind of big container inside which there is a myriad of
organisms that, even though significantly different in appearance, have had a common
ancestor during the evolution of life on Earth, and therefore they are related to one
another. Based on our actual knowledge we count 7 kingdoms: Archaea, Eubacteria,
Protozoa, Chromists, Plants, Fungi, Animals. While the last three kingdoms encompass organisms we are quite familiar with, the first four encompass mainly unicellular
organisms that, given the minute sizes, do not belong to everyday imagery.
Archaea were initially discovered in extreme environments, such as cracks in the ocean crust where there is a constant efflux of powerful hot water springs; later they were
identified in many other environments and even in the lumen of the human intestine.
Eubacteria are properly said bacteria: they count numerous pathogens which cause
diseases, constitute a major portion of our intestinal flora, and ferment milk.
Chromists and Protozoans are the first eukaryotic organisms that appeared on Earth;
the former include some algae, the so called mucilaginous “fungi” (for example, the
grape peronospora’s agent) and model microorganisms such as paramecium; the latter include the amoebae and many pathogens, among which malaria’s plasmodium.
What about viruses? They are excluded from the classification because they are not
composed of cells and they do not have autonomous life, to the point that there are
scholars who do not even think of them as living beings, perhaps rightfully so.
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October 16, 2021 – Boschi di Carrega Regional
Park, Parma.
Today I try to go in search of some representatives of
the seven Kingdoms of the living organisms.
There is no need to look for the plant kingdom into
the woods to encounter it…as one is literally immersed in it! The encounter with the animal kingdom is
not complicated either, it just requires a little more
attention. The shrill sound of the nuthatch and the
light slips of the red admiral along the path have
made everything much easier already.
Being in the woods, and moreover in Autumn, it
should not be complicated to encounter a representative of the fungi kingdom as well. I do proceed
downhill in the proximity of the lake - and there they
are, some with the white hats attached to a decaying
tree trunk, and a bit farther some red Russula peak
from the litter of the dry leaves.
Russula sp.
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Cyanobacteria,
Eubacteria

Diatoms,
Chromists

Pebble with a thin
reddish patina of
diatoms
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December 31, 2021 - Cento Laghi Regional Park, Bosco di Corniglio, Parma.
I came to the mountains in search of
some member of the kingdoms of living
organisms, mostly constituted by microorganisms. Despite being microscopic
in size, their colonies may be visible to
the naked eye in diverse situations.
I go up a swollen-with-water torrent,
knowing that on the boulders and pebbles
I can find what I am looking for. After
approximately ten minutes I encounter
a nice boulder, which is being wet only
by the water splashes. I approach it and
notice in some places a thin dark graygreen patina that easily comes off with
the blade of my pocket knife ... they are
Eubacteria colonies...Cyanobacteria to be
precise.
I look around and notice that the pebbles
and boulders in the middle of the stream
bed are rust in color. I pick up a small pebble and observe it carefully. The reddish
color is given by a very thin patina that
I can partly remove with my fingers...
they are diatoms, microorganisms that
belong to the kingdom of the Chromists.
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What is biodiversity?
The meaning of biodiversity, a term that derives from the combination of the words
biological diversity, is none other than the immense variety of the forms in which
life on Earth presents itself, a variety which includes microorganisms, fungi, plants,
and animals. And how many forms of the living organisms are there?
The most recent estimates, based on mathematical models, indicate approximately
8.7 million species, the majority of which still unknown to science: 86% of the
terrestrial, and even 91% of the marine organisms would still be left to be discovered and described.
However, this immense number of forms is not equally distributed among the different groups of living creatures: among animals, there are approximately 1 million
known species, whereas among plants there are “just” 215 thousand.
The most abundant Vertebrates are fishes (approximately 32 thousand species),
whereas mammals, to which man belong, count just a bit more that 6500 diverse
forms: 0.65% of all known animal species, just a literal brushstroke on the big
fresco of life on Earth.
In order to appreciate biological diversity, one could dive in the tropical sea and
explore a coral reef, or go into the rainforest. However, if we went through a
country track and watched around us with curious eyes, we would realize that we
are surrounded by biodiversity: perhaps not that exuberant, colorful and loud as
the tropical one, rather intimate and elusive instead; certainly, no less important.
It is sufficient to have a flowery meadow, a little patience and plentiful spirit of
observation: on the herbaceous plants and their flowers, an astonishing variety of
small animals prosper, both larvae and adults: pollinators, herbivores, flower visitors, and predators.
Let’s still use the sweep net, as naturalists used to do in the past century!
One stroke after the other, on the grass and the blossoms, and in the bag one
may collect the exuberant biodiversity of arthropods and particularly of insects,
shortly after exploding into a colorful cloud that quickly regains freedom, once
again.
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E S T I M AT E O F T H E N U M B E R O F
S P EC I E S O CC U R R I NG ON E A RT H *
A N I M A L S 			 7 . 7 7 0 . 0 0 0
P L A N T S 				2 9 8 . 0 0 0
FUNGI

			6 1 1 . 0 0 0

P R O T O Z O A N S 		

36.400

C H R O M I S T S 		 2 7 . 5 0 0
A R C H A E A 			 4 5 5
E U B A C T E R I A 		

9680

* Mora, C., Tittensor, D. P., Adl, S., Simpson, A. G., & Worm, B. (2011). How many species are
there on Earth and in the ocean?. PLoS Biol, 9(8), e1001127
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Kingfisher

Grey heron

September 10, 2021 - Torrile and Trecasali Nature Reserve, Parma.
These are days of migration, but this morning there does not seem to be much “traffic”
in the nature reserve. My first glance encounters a grey heron resting on a floating
log, some little grebes grooming themselves and a small group of mallards slowly
crossing the waters, while others rest by the shore, protected by the foliage. I observe
more carefully and in less than thirty minutes I actually count 16 different species
of birds...including a pair of gadwalls, uncommon elegant ducks, and a kingfisher
shuttling between some dead branches that sprout from the surface of the water.
The little grebe’s
self cleaning

14

The rest of the mallard

Great white egret

Cormorant

Squacco heron
Gadwall
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Trigonophora flammea

September 24, 2021 - Ghirardi
WWF Oasis and Regional Nature Reserve, Parma.
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It is a very peaceful, quiet and
windless evening. I am following
some phases of a research on moths
in a protected hilly area in the province of Parma.
Moths are usually little known
lepidoptera and often misunderstood by common people. In reality they are a group of insects
much richer in species than the
much beloved butterflies. Many
have elegant, delicately embroidered liveries, other flashy colors...
all equally charming.
The night was completely on and
after a couple of hours a dozen
species attracted by the light trap
had already been captured.
The geometric graphics of some
are amazing!
Some appear similar, but are still
ecologically different.
There are those who as a caterpillar
feed on fresh grass, some on the
green leaves of trees and some on
moss and lichens...each one composes a small knot of the wonderful living network of the woods.

Polyphagous

Tholera decimalis
Polyphagous

Lygephila craccae

Host plants: Leguminosae

Conistra rubiginea

Host plants: willows,
oaks, roses, and brambles

Tiliacea sulphurago
Host plants: maples,
willows, birch, and
oaks

Eilema deplana

Hostplants: algae,
mosses and lichens

Left fore wing of
Tholera decimalis
(magnified)
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GREECE, Crete

A few biodiversity from…

		

The fauna and flora of the island of Crete include numerous endemic
species, of naturalistic uniqueness, that exclusively live here.
Among them, the butterfly Cretan Festoon and the small Cretan Tulip
stand out.

SWEDEN, Bohuslan

It is a province in southwestern Sweden. Its territory is characterized by rocky
coasts surrounded by an archipelago of numerous islands and islets.
Near the city of Lysekil, the coast is deeply engraved by the Gullmaren, the only
fjord in Sweden. The coasts are home to harbor seals and in spring they turn pink
due to the sea thrifts.

Cretan Tulip
Cretan Festoon

ROMANIA, Alexandra, Teleorman District

It is located in the southern part of the country, in the central area of the
Romanian plain. The territory around the city of Alexandra is dotted
with Hungarian oak groves, where beautiful peonies bloom
and wild cats live.
Hungarian
Oak leaf

Young Harbor Seal
Wild cat
Sea Thrifts
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Paeonia peregrina
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What is an ecosystem?
An ecosystem can be considered the basic unit of the functioning of nature, consisting of a physical and a biological component. These two components interact
and influence each other.
The physical component, called abiotic, is represented by all the physical elements,
such as, for example, light, air, water, minerals; whereas the biological component,
called biotic, is made up of all living organisms, from the smallest to the largest,
and represents biodiversity.
Biodiversity could well be considered the engine of ecosystems, and the solar
energy the fuel that drives this engine.
The biotic component of the ecosystem is divided into three basic parts: producers, represented by all the plants that capture solar energy and transform it into
organic matter, such as leaves, stems, flowers, etc.; consumers, represented by all
animals that feed on producers (plants) or other animals; and decomposers, represented by fungi, bacteria and many invertebrates that draw the energy for their
sustenance from the decomposition of plant and animal remains.
The interaction between the physical component and the living component, which
already occurred in geological times, gave rise to a series of complex cycles. For
example, a water molecule from the sea or a river may become aqueous vapor
and move into the atmosphere through a process called evaporation, but it can
also reach the atmosphere through plants, with a process called transpiration.
Then the aqueous vapor, rising into the atmosphere, cools and turns into water droplets, through a process called condensation. The droplets of water form
clouds, and when they become too heavy, they give rise to rain.
And so the water returns to the sea, rivers and land and the cycle starts again,
all supported by solar energy.
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March 24, 2021 - Stirone and Piacenziano Regional
Park, Parma.
It is an early spring splendid afternoon, flooded with
light.
The gray branches of the blackthorns are covered with
a dense, candid white bloom...among the first to bloom
and to make the hedges smile. Blackcap, finch, blue tit,
nuthatch...several songs go through the air and the still
thin branches. Many trees have swollen buds ready to
release the tender leaves; others, such as oaks, are still a
little behind, waiting for spring to finally kick in.

Black poplar,
tree
Singing blue tit
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P: Producer
C: Consumer
D: Detritivore

Honeysuckle - P
(woody climber)

leaves

April 1, 2021 - Stirone
and Piacenziano Regional
Park, Parma.

The lawn where I am walking
is a dense web of recently
sprouted young leaves. Each
species of grass has its own
shape.
Hazel - P
Even in the hedge some
(shrub)
Common Hawthorn - P shrubs have released the first
leaves, recognizable by the
(shrub)
tender green.
I collect a small leaf and I
cannot help but think that
in its such limited thickness
there is an amazing laboratory with which plants transform water, carbon dioxide
and solar energy into organic matter, releasing oxygen
into the air.

April 8, 2021 - Stirone and
Piacenziano Regional Park,
Parma.

Italian Wall Lizard - C
(male)

Orange-Tip - C
(male)

Dry branch attacked
by fungi - D

April 14, 2021 - Stirone and
Piacenziano Regional Park

Garlic Mustard - P
(herb)
Dandelion - P
(herb)

Hoary Plantain - P
(herb)
24

Daisy - P
(herb)

Bright morning, but temperatures have dropped by a few degrees
compared to the recent past warmer
days. My field thermometer reads
14 ° C. Small butterflies fly along
the hedge, they are the recently
emerged Orange-Tips. Some are
placed on the flowers of the garlic
mustard to suck the nectar; it is an
herbaceous plant that their caterpillars feed on. A Italian Wall Lizard
reaches the low branches of a shrub
to warm itself in the morning sun.

Millipede
(magnified) - D

Decomposing hazel
leaf

On the dead branches and fallen
trunks at the edge of the path, several species of mushrooms grow.
I lift a large bark, still very wet
from the rain of the past few days;
earthworms, millipedes and some
beetles are surprised by the sudden
light that hits them, and seek refuge in the soft ground.
The forest litter is swarming with
small animals.
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The Soil Fauna
The soil or ground is the portion of the lithosphere (from the Greek lithos “stone” and sphàira “sphere”) used by living organisms. It is composed of minerals of
various sizes and chemical compositions, derived from the erosion of rocks, and
of organic matter at different stages of decomposition. The different percentages
of these components create different soil types. Most of the biotic activity takes
place in the superficial part of the soil and the living organisms that inhabit it
constitute the edaphic fauna, or pedofauna. The edaphic fauna significantly affects
the formation of stable soil, influencing its porosity. In fact, through pores, the soil
exchanges water, air, heat and nutrients with the surrounding environment.
Pedofauna is composed of various organisms, for example earthworms, mites and
springtails.
Earthworms can be defined as the “engineers of the soil ecosystem” because, while
digging, they deposit both nutrient-rich mucus and “vermicompost” in the soil, i.e.
a mixture of digested soil and organic material.
Oribatid mites are micro-arthropods that live in the litter and carry out the fragmentation of the organic substance, thus starting the digestive process that leads
to the incorporation of organic compounds into the soil. This order of mites helps
regulate bacterial and fungal activity (they feed on fungi and bacteria), contributing
to the spread of the spores of the microorganisms themselves.
Springtails, microarthropods as well, influence the decomposition and nutrient cycle
processes in the soil. They are primary consumers as they feed mainly on fungal
hyphae in the litter. The different species of springtails have morphological adaptations to the hypogeal environment, such as the absence of eyes (anophthalmia),
the reduction of the appendages, the depigmentation, the elongation and flattening of the body and the loss of thickened integuments. The more the degree of
adaptation of springtails to the ground increases, the less is their ability to leave
the ground in unfavorable conditions. They are very sensitive to pH variation, to
microclimatic variations and to microhabitat variations (quantity of litter) and we
can evaluate the state of health of the soil based on their presence or absence.
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SP RINGTA ILS
1 - 2 mm

EA RT H WORMS
up to 25 cm

OR IBATID M ITES
0,2 - 1,4 mm
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July 10, 2021 - Stirone and Piacenziano Regional Park, Arda Stream,
Piacenza.

November 29, 2015 - Stirone and Piacenziano Regional Park, Arda Stream,
Piacenza.

Every time I walk along some stretches of the Arda and Stirone streams, I am impressed by their “canyons”. Even though I am aware that this spectacular geomorphology
originates from the insane exploitation by the hands of men who have used the sand
and gravel of the waterways by digging and removing them for decades, I am still attracted to it. It is both a scenic and naturalistic attraction. The possibility of reading
and appreciating the deposition of the various alluvial layers above the ancient deposits of fossil-rich silt, clay and sand is always a reason for me to carry out a careful
observation.
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A bright summer sun lights up the
vertical wall in front of me, approximately 4-5 m high. Two large bands
are evident; a lower one, consisting
of a few million years old fine clays,
and an upper, coarser one, consisting
of more recent alluvial deposits, where
more or less large pebbles can be identified. At the top there is a thin layer
of plant remains and diverse organic
matter. This is very undeveloped soils.
A small False Acacia has grown in a
clayey crevice in the wall. While observing the entrance holes of the Bee-eaters’ nests a little further on, I wonder
of the ability that various living species have to respond positively to many
of our changes in the territory, if we
only gave them the opportunity.

Bee-eater
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Clod of a lawn at the Trebbia River Regional
Park ... and some of its tiny inhabitants
Springtail
1 mm

Oribatid mite
0,2 mm

Ant
less than 2 mm

Spider
2 mm

October 14, 2021 - Trebbia River Regional Park, Piacenza.
Without great expectations I have
made a simple - although indicative, I believe - comparison to evaluate the differences of the soil fauna
between diverse environmental conditions.
I collected a clod of soil in the woods, another one in a meadow and a
third one in a cultivated area; then I
Symphylid
observed the various animal species
present, at least those visible with a
powerful magnifying glass.
The results are the following...
WOODS...... 6 species, including a Dipluran, a primitive
approximately 1 mm long blind “insect”, a
Symphylid, similar to a few millimeters long
millipede, and nice shaggy springtails;

MEADOW.. 5 species, including very small
golden ants, several mites and
springtails;
Earthworm
4 cm
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CULTIVATED
AREA ....... 2 species, a couple of
springtails and
a mite.

A shaggy
springtail
1 mm

Dipluran

Obviously, this is nothing rigorous, nonetheless the differences seem obvious.
I believe that the sustainability of our agriculture, given the importance of small soil
fauna for soil fertility, also involves an attempt to maintain richer and more diverse
communities of these small animals.
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T H E M I C R O H A B I TAT S
OF A
“ T R E E - H A B I TAT ”

The Tree Habitat
If ecosystems are the communities in which living organisms organize themselves
and create close relationships (the forest, the savannah, the oceans), the habitat
instead is the physical place where species live. Simply, one can say that a habitat
is the address where a specie lives, within that big city that is the ecosystem.
The habitat is characterized by precise physical, chemical and environmental characteristics and is not necessarily extensive; it can also be very limited (a ripe fruit;
or a puddle), and in this case it is called a micro-habitat.
A centuries-old oak with its majestic foliage; or a senescent willow with engraved
bark; or an imposing poplar, although dead but still standing, offer numerous
micro-habitats occupied by many species of animals and plants.
The folds of the bark are colonized by lichens and mosses, in turn micro-habitats
for insects and other organisms, even microscopic ones. In old trees, and in dried
ones, the bark tends to rise and the trunk to dig itself, granting shelters to insects,
mollusks, and small vertebrates such as bats.
Dead wood is used as a nutritional substrate for fungi, among which shelf-shaped,
hard and leathery mushrooms; but it is also a food source for the juvenile stages
of xylophagous insects that feed on it: the larvae live and grow for years in dead
or decaying wood, while the adults live free on the outside and, coming out of
the trunks, leave a characteristic escape hole, which can be used as a refuge by
other organisms.
Briefly, a large tree provides many habitats for the most varied forms of life and
must be considered a microcosm rich in biological diversity, to be protected and
preserved like a precious jewel.
However, beware: if a tree belongs to the local flora, and if it is a broad-leaved
tree, it can host many more species than other trees. Because even among the
“trees-habitats” there is a ranking of the most welcoming and, at our latitudes, the
gold medal is “pinned”...on the trunk of the oaks.

DEAD WOOD IN
THE CANOPY

BROKEN
BRANCHES

C AV I T Y

FISSURES AND RISEN BARKS

C AV I T I E S D U G B Y W O O D P E C K E R S
WOODY CLIMBER

L E A K AG E O F LY M P H

B A S A L C AV I T Y
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SHELF-SHAPED FUNGI

WAT E R P O O L S I N T H E T R U N K ’ S
C AV I T I E S
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June 9, 2021 - Stirone and Piacenziano Regional Park, Parma.
The morning was characterized by some
rain and in these early afternoon hours the
humidity of the air makes itself felt.
I stand at the edge of a rich hedge.
A melodious warbler sings vigorously from
the tip of a dry twig. In front of me stands a large black, almost dried, poplar...an
excellent example of “habitat tree”. I observe
it for a few minutes before I start drawing
it. I widen my gaze on the surrounding
countryside. The “habitat trees” complete
the landscape in front of me. They are a
fundamental element for that sense of circularity that often raises the observation
of nature. They are not only of ecological
importance, but also for the landscape, and
therefore aesthetic.
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A singing melodious warbler
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June 9, 2021 - Stirone and Piacenziano Regional Park, Parma.

Shelf-shaped fungus

Bats
Several species of bats use
the lifted barks as diurnal
shelters.

Morimus asper (male),
longhorn beetle

Moss
Springtails, tiny insects
approx. 1 mm long
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Cavity carved by
the woodpeckers
Woodpeckers are
large cavity producers who often
dig to create their
nest.
At each new
breeding season,
they generally
dig a new nest,
therefore many
ready-to-use
nests are available for other species (e.g. tits).

Great spotted
woodpecker

Great tit

I go around the base of the poplar stem; the
North-facing section is covered with dense moss. The portions close to the ground
are moist, with an almost spongy texture.
I collect a small fragment to look at with
my magnifying glass and find out who
lives there. Among the tiny “leaflets” I
notice tiny insects: they are springtails,
and their habitat is precisely the soft
moss.
A little further up the stem, a large Cerambycid beetle with long antennae
walks quickly on the rough bark; it is a
male of Morimus asper, probably recently escaped from the trunk of the poplar
where it has spent, as a larva, a few years
eating wood. At about 4-5 m height, almost in the middle of the stem, there is
an entrance hole for a great spotted woodpecker nest; a little further up, several
“shelves” of a wood fungus sprout from
the bark. These shelves are only a small
part of the fungus developing inside the
trunk of the dying tree.
Around evening time, a couple of bats
fly around the poplar: they probably have
their shelters under the thick raised barks.
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A few tree habitats from…

GREECE, Crete

The millennial olive tree of Pano Vouves is estimated
to be 3000 years old and is one of the 7 oldest olive
trees in the world, if not the oldest!
Its hollow trunk has a diameter, about one meter
from the ground, of 3.70 m, and a circumference of
8 m.
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Intraspecific (bio)diversity
The species is a fundamental biological concept. A classic definition considers it
a set of organisms similar to each other in appearance, capable of mating and
giving fertile offspring.
Individuals belonging to the same species have a common but not identical genetic
patrimony; the variations in physical appearance depend on this genetic diversity:
each individual is similar to conspecifics, but carries peculiarities, which are the
substrate on which natural selection works.
This is the intraspecific (bio) diversity, of which a good example is provided by
the land snails of the genus Cepaea that populate hedges, woods, but also public
gardens of much of Europe. In fact, the shell of the brown-lipped snail is quite
variable: the background color can be yellow, brown or pink; dark lines alternate
on it, whose number and thickness change among individuals.
On the brown-lipped snail, natural selection acts by favoring specific combinations
of colors and designs, according to the microhabitat where the mollusks live: the
shadier the environment, the darker the shells, so the land snail can escape the
sight of predators; conversely, in brighter environments the clear shells are favored.
Broadly speaking, the species must adapt to the environment where it lives, which
is not static, but rather changes over time; furthermore, it can do so as long as
there is sufficient morphological and behavioral variability among the individuals
that constitute it. With each small environmental change, some of the individual
variants are favored because they express characteristics that are better suited to
the change that has taken place; on the other hand, others are disadvantaged;
many others remain “neutral”. Thanks to the action of natural selection, the best
adapted individuals have greater prolificacy and their genetic heritage spreads
to new generations, with the result that the species also changes over time, just
enough to cope with environmental changes.
But beware: this adaptation process takes a long time; if the environment changes
too rapidly, for example as a result of human activities, the species does not have
time to adapt and therefore disappears. And sadly, it becomes extinct.
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Many of the measurable characteristics of a living population, such as the
weight or height of individuals, are distributed in a typical “bell” shaped curve, with the majority of values concentrated in the middle and with the most
extreme values positioned to the right and left of the bell.
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May 27, 2021 - Cento Laghi Regional Park, Parma.
While crossing a beech forest in our Apennines, an aspect that often strikes me is the similarity of the trees or rather of the trunks,
especially in areas where forest management has favored a certain
homogeneity of the size of the trees.
The beech forest in itself is a somewhat monotonous forest in the
first place. More technically, it is pretty much monospecific in its
composition. In fact, there are not many other tree species in addition to beech, and this feature further enhances the impression of
uniformity.
I stop to look at the gray parade of stems in front of me...indeed
they are very similar in diameter and overall structure. Probably this external similarity reflects a reduced genetic variability
of the beech trees of this wood. Human activities can reduce this
variability by making forests more vulnerable against the continuous and inexorable environmental change. While thinking
about that, I resume my path and shortly after my sight also encounters some large beech trees, less columnar and a stockier, some
even dying...now the wood, at least in its structure, appears to me
more diversified...and certainly more appreciated by many of its
wild inhabitants.
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July 29, 2021 - Trebbia River Regional Park, Piacenza.
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This afternoon the weather is not the best
for the purpose of my trip: the search for
a particular snail. The summer day is in
fact hot and sunny, however inside the
large hedge the temperature is much cooler; anyways, I would be fine even with
some shell without an “owner”. The species I am looking for is Cepaea nemoralis, the brown-lipped snail, one of the most
common land snails and one of the most
surprising examples of the individual
variability that characterizes the populations of living organisms. I pick up a few
dry leaves and twigs and here is the first
shell. It is a bit old, colors and designs are
very washed out. I keep searching under
the fronds of hazelnuts and red dogwoods, and here are a couple of other “shells”,
this time in better condition. They are
both of the “banded” type…one has five,
the other one four... just the type I expected
for this kind of fairly dark environment:
a slightly dark shell...to better hide from
predators. Here is another one; I choose the
best two, then I head back. I will add them
to the ones I collected some time ago to increase the variability of my small land
snail collection.

Some intraspecific variability in Cepaea nemoralis

Yellow without bands

Salmon pink with a
central band

Yellow with a central
band

Pale yellow with a
central band

Pink without bands

White-liliac without
bands

4 banded

Yellow-green with an
interrupted central
band

5 banded
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The Cultivars

THE SURPRISING NUMBER OF KNOWN
VA R I E T I E S I N T H E W O R L D O F …

The apple is a fruit renowned to all, omnipresent in Western culture: just think of
the biblical expulsion of Adam and Eve from the Garden of Eden; the Greek myth
of the Apple of Discord that caused the Trojan War; the apple that fell before Isaac
Newton, who inspired him to understand the force of gravity.
It is from the wild apple tree, native to Central Asia, that the many varieties (cultivars) of apples on our table for centuries have been selected. Some are more aromatic, others are sweeter, others still resist parasites better: different in appearance
and taste, but always belonging to the same species.
Yes, because man, in the course of the long history of farming and agriculture, took
Nature’s place several times, choosing for himself the variants of animals and fruits that had to be preserved and disseminated. For instance, during the first steps
of agriculture (about 11 thousand years ago), among cereals were preferred those
variants with larger inflorescences and with seeds that did not separate from the
ear when ripe, in order to allow their harvesting. These are peculiarities that still
characterize the modern cultivated varieties.
Back to apples, on supermarket counters we are used to see very few varieties, with
bright colors and a perfect, almost fairytale-like appearance (like Snow White’s apple). These are the cultivars that are best suited to today’s cultivation methods and
best match the dictates of modern ‘image-based’ society. But, until the last century,
in Italy alone there were almost 2,000 varieties of apples, most of which were lost
after the mechanization of agriculture and the abandonment of the countryside. Today, some ancient varieties are grown where traditional agriculture resists and are
niche products, with a rustic look and an out-of-fashion flavor, which struggle to
meet the taste of large-distribution consumers.
In short, we are losing the genetic variability of plants (and domestic animals); that
very same variability on which the adaptability to environmental changes depends;
changes that we will progressively have to face in the years to come.
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A P P L E S 10.000 cultivars

P E A RS 5.000 cultivars

P LU M S 2.000 cultivars
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September 29, 2021 - Orchard of the nursery of Pontescodogna, Parma.
The late frosts of last spring seem to have been
well tolerated by the quince in the orchard. Several pomes hang from the branches and others
have fallen to the ground. The pomes on the
branches are partly covered by a brownish fluff
which will be lost when the fruit is completely
ripe. The stem of the quince is often twisted
and actually even the tree that I am drawing
has a stem that resembles a braid.

Ripe quince
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A few apple and pear cultivars, Orchard of the nursery of Pontescodogna,
Parma, September 6 and 29.

Pom Salam
It belongs to the
group of “elongated” apples and is
in the list of traditional products
of the Italian
Ministry of Agricultural Food and
Forestry Policies.

Mela Rosa
The name “rosa”
derives both from
the rosy color of
ripe apples and
from the rose scent
given by the plant
during flowering.
Excellent for the
preparation
of “Apple pies”.
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Pom dall’Olio
The name (Olio =
oil) derives from
the “vitrescence”
of the pulp which
appears frozen.
Truth is, this characteristic is linked to an uneven
concentration of
sugars in the pulp.

Crested Porcupine quill found
in the orchard.

Per Sburdacion
Ancient variety of
pear included in the
list of traditional products
of Emilia Romagna.
It has a very juicy
pulp that overflows
(“sbordaccia” in local
dialect) on the hands
of the ones who eat it.

Per Decorè
Very ancient cultivar of
French origin.
The name “Decorè” derives
from the corruption of the
French name “poire du
curé” (Pear of the curate).
Its stalk is characteristically not perpendicular to
the fruit.
It is one of the best winter
pears and it is great for
cooking.

Per Nobel
Very famous and widespread at the time
of the Duchy of Marie
Louise of Austria for
its organoleptic and
nutritional qualities.
The pulp turns red
while cooking.
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A few cultivars from…
...Romania

Busoiace
Ancient cultivar, less and less
common in orchards and gardens. Disease, frost and drought
resistant. Pears come as up-toseven knob clusters. The fruits
are small, pear-shaped, with a
thick skin and a ruby-red color.
The pulp is firm, with reddish
hues.

Aromat de vară
Autochthonous variety. Flattened
spherical fruit with regular outline.
The skin is thin, smooth, greenishyellow, with carmine red color on
almost the entire surface of the fruit.
The pulp is yellowish white,
crunchy and with a pleasant
acid-aromatic flavor.

...Sweden

Sirius
Recent cultivar (2007) originally
from the Czech Republic. Due to its
characteristics, it has spread widely.
Firm and crunchy pulp, very juicy.
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Oranie
Cultivar reported in Sweden and Finland since
1850. Commonly cultivated until the mid-twentieth century, mainly in the southern provinces,
Väster- and Östergötland and Mälardalen. It
is a medium-sized, flat and round apple with a
greenish-yellow skin, with a sweet pulp floury.
Once very popular, now it is only found in older
gardens.
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The Urban Environment
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Linking a city to more traditional ecosystems, for instance to a forest, could be
considered a wrong action, given the extreme artificiality of the urban environment.
However, ecologists, while noting the uniqueness of cities, have long considered
them an ecosystem by all means, and as such suitable for being investigated with
the classic tools of ecological science.
Considering cities the same way as woods, swamps and prairies, obviously pushes
us to question our own idea of “nature” and that natural-artificial binomial that
we often use when we talk about “nature”, attributing the definition of “artificial”
to everything man-made and “natural” to everything that is not. Thus, implicitly
attributing a greater value to what is natural than to what is artificial. Perhaps, in
reality, we should dilute this combination considering the fact that man, for millennia, has been changing the environment he lives in, and that most of the habitats
we encounter outside our cities, and that we would easily define “natural” (or
“semi-natural”), are actually the result of human activities, such as many woods
and many meadows.
Therefore, man and humanity must be considered as a component of the ecosystem and the “created” environments, such as cities and cultivated countryside,
although they often cause profound environmental changes, albeit peculiar ones.
For this reason, and despite its peculiarities, the city is an ecosystem with a typical community of animals and plants. Inside the cities we encounter many of the
animal and plant species that we find outside of them, even though they have
found suitable conditions for living and reproducing in the urban environment. In
some cases, we even meet species that are almost exclusive to the city. Common
swifts, for example, are birds that have raised cities as their main reproductive
environment and very rarely they are observed nesting outside of more or less
extensive urban contexts.
Ultimately, cities are to be considered new environments created by man and,
despite their originality, they must also be studied and managed in terms of the
biodiversity that characterizes them.
AA

MAIN
U R B A N H A B I TAT S *
WA L L S

BU I LT

BUILDINGS

are structured primarily
by human construction

PAV E D A R E A S
ROADS

GREEN

P L AY I N G F I E L D S

are covered primarily by plants

L AW N S A N D G A R D E N S
ROADSIDES
STREET TREES
PA R K S
WOODLANDS

A Q UAT I C

WETLANDS

are covered primarily by water

WA S T E

STREAMS AND RIVERS

have been largely replaced with human
discards

BROWNFIELDS
LANDFILLS

* Adler F.R. & Tanner C.J. (2013) - Urban Ecosystems: Ecological Principles for the
Built Environment. Cambridge University Press, Cambridge, UK.
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July 24, 2021 - San Giovanni Evangelista Abbey, Parma.

Swifts
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I am sitting on the edge of the square,
right in front of the bell tower. A few pigeons fly around. With great attention I
look at the architecture with the binoculars, hoping to spot the thick black moustaches at the base of the biforas or on the
edge of an eave. I am aware of a couple
of them that has nested on the bell tower
this year, but I do not have much hope of
seeing one. Mating season has ended for
some time, young and adults must have
moved elsewhere.
Nothing, just more pigeons.
I start drawing the bell tower in my
sketchbook. Occasionally light veil
clouds appear on the sky.
A group of swifts glides lightly in the
air, most of them already left for Africa.
It is almost noon and the thin shadowy
space where I took shelter has now expanded.
The architecture of the bell tower draws
my attention, but not to the point of not
realizing that, at the top, a dark figure
crosses the sky behind the bell tower and
then disappears. I can see it for a few moments...that’s a peregrine falcon!
It was just for a brief moment, but enough to complete my drawing as I wished to.
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In a few square meters of cobblestones,
I count at least five different species of
grasses and a moss. Some of them, such
as the Indian goosegrass, I did encounter
several times in the city, along the edge
of the pavement; I located others also outside the urban environment, for example in the river bed, such as the spotted
spurge and the common purslane. Also,
I spotted a primary swift remige among
the long goosegrass leaves.

Creeping
woodsorrel

Swift primary remige

August 4, 2021 - S. Giovanni
Square, Parma.

Spotted
spurge

Spadone
Pear

Common
purslane

Indian goosegrass

July 24, 2021 - Picasso Food Forest, Parma. Along the path of the Food Forest, I
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Indian lovegrass

San Giovanni Square cobblestone

encounter several fruit trees and shrubs. They blend with a widespread and somewhat
controlled naturalness, allowing a good coexistence between wild species and domestic varieties...a positive example of urban green space management.
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Ecosystem services

Ecosystem Services

Support

Since approximately twenty years, a new way to disseminate ecology has been
introduced. In fact, a multidisciplinary approach that could merge the economic
concepts of goods and services with purely biological themes was sought. The aim
was to raise awareness and involve political decision-makers and administrators,
often without naturalistic training, on the conservation of nature. This is why nowadays we often speak of “ecosystem services”, the multiple benefits that natural
ecosystems provide to mankind.
Despite our best intentions, we therefore go backwards and consider once again
nature at man’s service, as in the classic anthropocentric vision that we thought
gone in the past century.
Under this point of view, the very concept that ecosystems allow the existence of
all living beings becomes a life support service, fundamental and at the basis of all
other services. These can be grouped into three articulated categories: regulation
services (i.e., climate and air quality); supply services (of food, drinking water, fuel,
raw materials in general); and cultural services, which include aesthetic, artistic
and spiritual values.
Among the services offered by ecosystems, pollination plays a key role: without
pollinators, and in particular bees, the wonderful biodiversity of plants and flowers
would disappear; our tables would not see much of the fruit and vegetables we
eat every day, including coffee and cocoa.
Promoting the habitats for these insects becomes of key importance, and it can
be done by preserving the existing green areas, but also by creating new ones.
Planting trees is not enough; it is necessary to plant shrubs and, above all, to sow
flowers, which are the pollinators’ food.
By doing this, beauty is created: a natural show of colors, scents and melodies of
profound recreational, educational and spiritual value.
In fact, man is nature himself, and his psycho-physical well-being goes through the
beauty and poetry gifted by the natural world.
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- Nutrients cycle - Water cycle

- Photosynthesis - Primary production
- Soil formation

Regulation
- Air quality
- Climate
- Water resources
- Erosion
- Water purification and waste
treatment
- Diseases regulation and pandemic
- Pollination
- Pest regulation
- Extreme event mitigation

Cultural
- Physical and mental health

- Esthetic values

- Cultural diversity
- Social relationships
- Education towards values
- Recreation and ecotourism
- Spiritual and religious values

Supplying
- Food
- Fibers
- Fuel
- Fresh water
- Genetic resources
- Biochemical products,
natural medicines
and pharmaceutical products
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23 September 2021 - Trebbia River Park, Piacenza.
I am in one of the widest stretches of
the Trebbia river fan, with a width of
circa 400 meters of active riverbed.
An almost infinite expanse of pebble,
gravel, sand and silt. And under my
feet lie the same aggregates, deep at
least a hundred meters...a gigantic
“mattress” where the river water circulates and refills the aquifers...basically, an enormous reservoir of precious underground water that feeds
wells and aqueducts.
A curlew flies alone in the pale blue
sky, emitting its melancholic voice.

A few pebbles from
Trebbia river
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September 24, 2021 - Trebbia River Park,
Piacenza.
I walk amid the tall yellow inflorescences of the
sticky fleabane and check which ones among
the various insects visit them. Honeybees are
the most represented. Some have the pollen baskets loaded with pollen. Then there are small
orange bumblebees with shiny black legs. Wasps follow, along with different types of Dipterans, grasshoppers, and some butterflies. The
Trebbia fan is considered the richest area of
floral diversity in the entire Piacenza plain...
and I am certain that the various pollinating
and flower-growing insects certainly know
that!

Bumblebee

Honeybee
Hind leg with the
pollen basket full
of pollen

Sticky fleabane
flowers

Hover fly
(Dipteran)
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6 July 2017 - Cento Laghi Regional Parck, Parma.

Who knows how many poems, music, and stories have been inspired by the woods
...certainly, many paintings. And the same can be said for flowery meadows, wild
rivers and the vastness of the sea...ultimately, for every natural environment. Who
knows, maybe there really is a spirit that permeates every living being...a spirit that,
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like a spark, ignites our inspiration...or does exciting nature live only in our sight?
I wonder on these questions while I proceed along the path that will take me to a small
lake near the ridge...a Wood Warbler with its joyful trill seems to have no doubt regarding the answer...
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Sustainable agriculture
The human activity that has changed the environment of the emerged lands the
most is agriculture, since the beginning of its establishment about 10,000 years
ago; unquestionably, the “invention” of agriculture stands at the basis of the demographic expansion that has characterized the human species in a second stage.
Today, agriculture has become the most extensive form of land use, at least in
Europe, therefore the way it is practiced leads to broad, important consequences
for the environment.
It has been especially since the second half of the last century, with the rise of
industrial agriculture, that the negative effects of an over-unbalanced approach
to mere production alone began to appear, for example, in the excessive compromission of environmental resources. While facing the high social costs caused
by overly industrialized agriculture, in recent times the need for rebalancing the
relationship between agriculture and the environment has increased, thus reviewing
conventional agriculture in favor of an alternative agriculture, more respectful towards natural cycles. An agriculture less, or not at all, based on synthetic chemicals; more aimed at traditional farming methods. An agriculture where traditional
knowledge, agronomic and ecological sciences are integrated in order to obtain a
more “sustainable” production.
Therefore, a truly modern agriculture requires a change of approach, philosophy,
our relationship with the land; consider farms as “agroecosystems” integrated with
the territory in which they are located and manage them in a sustainable way, to
ensure adequate agricultural productivity while respecting natural cycles and the
environment.
Ultimately, sustainable agriculture and, more generally, sustainable development,
require an inalienable cultural change, so that the relationship between man and
the natural environment reaches greater integration and harmonious coexistence.
Only such an approach will be able to virtuously combine production, social sustainability and conservation of natural resources and biodiversity.
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Conservation of natural resources
and biodiversity

Profitable
productions

Healthy and
livable communiti

SUSTAINABLE
AGRICULTURE
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July 18, 2021 - Viarolo resurgent
springs areas, Parma.
It is the second pair of Red-footed Falcons that I encounter within a couple
of kilometers. The first with the little
ones already fledged and placed on the
branches of a large poplar; the one I am
observing with the little ones facing
the edge of the artificial nest, waiting
for a parent with food. A series of broken cries warns me that the wait is over
...the mother has arrived.
A beautiful male is perched on the dry
branches outside the foliage of the large plane tree. While I observe it with
binoculars, I think that these elegant
birds of prey could be used as a symbol
of sustainable agriculture, where wild
life and agricultural production coexist in the right balance.
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Red-footed Falcon
pellet with micromammals’ hair and
coleoptera remains.
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The dance of the damsel flies

July 19, 2021 - Viarolo resurgent springs areas, Parma.
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A soft light day. I crossed the edges of an irrigation channel and reached a gate. The
countryside around me shows an aspect that in itself is an indicator of “good countryside”: the heterogeneity of the landscape. Not only flat and banal horizontal elements, instead a good amount of “natural” verticality represented by large, more or less isolated
trees, hedges and, obviously, farmhouses and small inhabited centers. Even a certain
diffuse naturalness, such as strips of uncultivated grounds and irrigated canals with
the banks covered with spontaneous hygrophilous vegetation, completes the picture. I get
closer to the bank of the canal and a small group of damsel flies begins to dance above
the water surface...a small backwards step for us becomes a dance step for them.

September 17, 2021 - Trebbia River Park, zone C, Piacenza.
I am sitting on the edge of an alfalfa field. A green woodpecker has reached a distant
poplar while flying over my head with its undulating flight. There are different
butterflies on the meadow. The yellow-orange “Colias” is what attracts me the most. I
follow some of them with binoculars. They have very intense colors, probably recently
emerged, the third generation of this year, the late summer one.
71

72

