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Piccini D., 2017. Regni. Manni: 112 pp. (translated)
The Bible, Psalms, 127, 4.

A bee settling on a flower has stung a child. And the child
is afraid of bees and declares that bees exist to sting people.
A poet admires the bee sucking from the chalice of a flower
and says it exists to suck the fragrance of flowers. A beekeeper, seeing the bee collect pollen from flowers and carry it to
the hive, says that it exists to gather honey. Another beekeeper who has studied the life of the hive more closely says that
the bee gathers pollen dust to feed the young bees and rear
a queen, and that it exists to perpetuate its race. A botanist
notices that the bee flying with the pollen of a male flower to
a pistil fertilizes the latter, and sees in this the purpose of the
bee’s existence. Another, observing the migration of plants,
notices that the bee helps in this work, and may say that in
this lies the purpose of the bee. But the ultimate purpose of
the bee is not exhausted by the first, the second, or any of
the processes the human mind can discern. The higher the
human intellect rises in the discovery of these purposes, the
more obvious it becomes, that the ultimate purpose is beyond
our comprehension.
Lev Tolstòj

War and Peace , Epilogue,
Part One, Chapter 4
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Foreword by Richard Jones

Paolo Fontana’s book was first published in Italian in 2017. It has, I understand,
sold several thousand copies which is quite remarkable for a specialist book on bees.
I have had a career spanning academia, education and publishing. It is not
surprising, therefore, that I have done a lot of reading and I love books. Indeed
I still add to my own modest library on an almost weekly basis. However, this
book, The Joy of Bees, is very different from anything else I have read. Indeed, the
whole style, method and manner of communication differs from most books
I have ever read! Having said that it is easy to read, informative and enjoyable
once I managed to cast off my stick-in-the-mud conservatism, bred from years
of reading texts with a conventional approach.
After the literature on the Human Race bees are generally recognised as being
the second most written about creature. This is not surprising. They have been
around for almost 80 million years, a good deal longer than 2 million years for
recognisable humans. Humans and bees have been linked for many thousands
of years and the links are well described from very early cave paintings onwards.
But these bountiful and beneficial insects have never been domesticated. Oh
yes, we have placed them in what we would arrogantly consider to be better,
purpose-built homes, than those they could provide for themselves. We encourage high reproduction so numbers increase more rapidly than Nature intended.
We remove their hard won natural food supply replacing it, of course, with a
special (but balanced!) diet. We even “help” them by providing wax foundation, although that wax may contain damaging chemical build up from repeated use and we regularly invade their home blowing clouds of smoke before us
as we do so! All this is done to the poor bees in the peaceful safety of their
home which should be an animal’s (insect’s) birth right. Outside the hive we
modify and rearrange the environment with pharmaceutical products and vast
monocultures. One day there is forage, of a sort, in plenty the next day all has
been harvested and a bee desert remains. Even the havens of small woodlands
and hedgerows have been ripped out in the name of agricultural production.
Paolo addresses all these issues. His enthusiasm shows as his thoughts, ideas
and explanations pour out through the uncluttered and homely text. Analo◀ 0. Inside the hive: hexagonal cells, eggs, larvae and adult worker bees. Photo Paolo Fontana.
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gies, paraphrases, exaggerated images some taken from great literature others
taken from the literature of folk culture, films and television. It bubbles as if he
is speaking in his own dialect. It is to the credit of Paul Tout, Paolo’s translator,
that even in a different language it has not lost the pace, character and exuberance of the language of the author’s beloved Isola Vicentina.
To begin to understand the bee it is necessary to know something about
its biology and this is the starting point of the book. Paolo finds a whole
range of new and creative analogies to describe and illustrate aspects of bee
biology and bee development. He deals with the difficult concept of the super
organism in detail starting with the Latin phrase: una apis nulla apis (a single
bee is not a bee). In this way we realise very early on that a single bee is but
part of a miraculous super organism which is the whole colony. He goes off
on tangents and digressions and has over 800 fascinating footnotes. However, the information, even on these digressions, is interesting and adds to the
charm and “unstuffiness” of the book. His explanation of basic genetics is the
clearest I have seen in a long while and it is obvious why this book will appeal
to a wide readership. His writing is relaxed and often very humorous. The first
chapter heading: Everything you wanted to know about bees but were afraid to
ask is based on the Woody Allen film Everything you wanted to know about sex
but were afraid to ask!
He does not just make links with Italian literature but is most eclectic and
cosmopolitan with his illustrative connections ranging from Socrates, Virgil
through the Renaissance, on to Kipling and including very modern authors.
Similarly his references to, and succinct explanations of, the work of many
great bee scientists cover just about everybody – Pliny, Maeterlinck, Darwin,
Von Frisch, Seeley, – to name but a few. Unsurprisingly, he makes amends for
others’ omissions by covering the work of several Italians who have been unjustly overlooked by English medium writers in the past including Luigi Sartori and
his hive design. A number of hive designs are explained but it is the top bar hive
that is expounded at some length and looked at as a hive of the future more in
tune with nature and the care of our bees.
It has been said that wherever you get two beekeepers you will have at least
three opinions. Indeed I have heard beekeepers described as people who argue
with themselves and lose! The world of apitherapy, mass breeding of insects
for food, organic/natural beekeeping, biodynamic beekeeping are all issues for
today. Some of these ideas have argumentative exponents and opponents.
All come in for Paolo’s consideration and he is not afraid to give an opinion.
The text can be contentious, it is thought provoking and, at times, debatable
22

Forewords

but surely that is what makes a good book? Earlier I referred to my own small
library. Pride of place goes to my two reference bibles: Bees and Beekeeping:
Science, Practice and World Resources (Heinemann Newnes, 1990) and The
World History of Beekeeping and Honey Hunting (Duckworth, 1999) both by
Eva Crane of course. I use these tomes almost on a daily basis dipping into them
to learn more about, verify or confirm something I have come across in the
wide world of bees. I do not read them in bed or in the garden with a long
cool drink! The Joy of Bees is different. I can relax with it, be entertained by its
straight forward language and anecdotes and yet learn and be stimulated by
almost a quarter of a million words which are erudite, thought-provoking and
full of the love of bees. I am not sure Eva Crane would have approved of the style
but she would have applauded the aim of conveying the scientific, agricultural,
historic and social contribution bees make to this world to the widest possible
readership. Not only that, she would have recognised, because she shared, the
enthusiasm for bees shown on every page. There can be no argument that Paolo
Fontana has found a way of bringing a huge amount of information to a very
a broad readership. It is what I call presenting science, and in this case much,
much more, in digestible, bite-size chunks. He does it well and even helps the
appetite and digestion by dressing his text with piquant sauces! The book may
not suit very traditional scientists but it will certainly appeal to beekeepers and
to that large sector of the public who are concerned about our present natural
world and the way it is being abused. In other words it has something for just
about everyone and everyone would be better informed and hopefully a more
thoughtful citizen for reading it.
Richard Jones

Chairman The Eva Crane Trust
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Foreword by Ignazio Floris

Bees have always generated interest beyond their biological and scientific
aspects, because of their multiple effects on our lives and the environment in
which we live. In addition, bees offer social and behavioural models as well as
precious sources of inspiration for striking metaphors in poetry and literature,
from the classics of ancient times to contemporary work.
“The Joy of Bees” is a faithful translation of the Italian book entitled “Il
piacere delle api” written by Paolo Fontana. This work describes well what bees
have represented and mean to humanity, by offering a variety of contents clearly
expressed, being a source of enjoyment to readers.

Forewords

What is special about the book “The Joy of Bees” is that it is a rich and original collection of knowledge of bees presented in a harmonious assemblage of
paragraphs using a straightforward scientific and technical approach. The book
traces a clear path that guides us to a full awareness of the fundamental role that
this insect plays in humanity, from a bio-ecological point of view and beyond,
i.e. sociological, anthropological and, more generally, humanistic. In brief, this
book is a wealth of knowledge acquired through a passionate study, which is
presented as a joyful synthesis and successful divulgation of this fascinating
topic.
Ignazio Floris

Accademia Nazionale
Italiana di Entomologia

The following question arises naturally while reading this book: “Is it possible to be a bee scientist and at the same time experience such passion for bees
without appearing unreasonable?” As Salvatore Cambosu, a writer from my
island (Sardinia, Italy), once wrote: “Human culture is born from a collaboration between art operators and the social organism. Bees build the honeycomb
with the same human rigor used to build a work of art, and, finally, the honeycomb gives us the wax that is needed to illuminate. Each poem is a light in the
darkness of life.” Well, “The Joy of Bees” contains this literary and humanistic
spirit, while maintaining a scientific rigour in research and writing that does not
give rise to misrepresentation. The title encloses a broad meaning: the passion
for bees, not only for what they express with their example of industriousness
and socialization, but also for their fundamental contribution to life and our
existence on Earth.
It is right to speak about culture in its broadest sense when talking about
bees because the word “bee” is associated with not only the interpretation
of a biological phenomena but also many other concepts and symbols for
humankind. Illustrious references to this broad vision are not lacking in literature. Maurice Maeterlinck, with the essay “La Vie des Abeilles”, is a magnificent example that expresses this happy commingling, offering suggestions
for decoding the language of the bee, one of the fundamental discoveries in
science.
24
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Foreword by Christy Hemenway

BEEKEEPING… is a journey.
I have been repeating those simple words for years, as a part of thanking my
customers for doing business with Gold Star Honeybees, as well as an attempt
to express my reverence for the precious connection born of a shared love of
honeybees.
From the long ago transition from honey hunter to beekeeper, to the standardization of the boxes in which we humans house bees – through the industrialization of agriculture and its accompanying development of migratory
pollination of millions of acres of monoculture crops – to the development of
systemic pesticides that don’t discriminate but simply poison “the whole enchilada” – the journey has been a rough and bumpy one.
Today, beekeeping has a learning curve so steep it might well be called a
vertical ascent. The journey is as global as it is personal. Even so, who knew that
my writing a little book about top bar hive beekeeping, would one day take me
to Italy? I will never forget stepping through the door of the Verona airport and
seeing Paolo’s sparkling eyes and joyful smile. There I was… taking another step
on my own beekeeping journey. Granted, most things Italian impress me - the
food; the countryside; the Vatican (with its many, many bees); the history; the
art; and most assuredly, Italian wine. It’s easy to be enchanted by Italy, by the
people, by the language, by their way of being in the world – a world where you
cannot dig a hole in the ground without running a real risk of disturbing ancient
history. I sure was excited to be there.

Forewords

My Italian friend, Paolo Fontana, has written a friendly-but-scientific,
concise-but-heart-felt, funny-yet-serious, witty-yet-direct, anecdotal-yet-empiric, simultaneously-sacred-and-mundane, humanizing-and-conversational
treatise. It is marvelous. Paolo relates his own journey as a keeper of bees, as an
entomologist, as a husband and father, as a curious mind, a thinking beekeeper,
and as an Italian. It touches on so many aspects surrounding the keeping of bees
that even in English, it is a big book. Which is as it should be – because as John
Muir said, "When we try to pick out anything by itself, we find it hitched to
everything else in the Universe." And which you will happy about – because you
will not want it to end too soon.
Paolo Fontana, I must say to you: I am touched, moved, pleased, proud,
honored, humbled, thrilled – to have been a part of your beekeeping journey,
and even more - that you have been a part of mine.
And I say to all the readers of this, Paolo’s beautiful book – that I am honored
to have been a part of your beekeeping journey as well.
Bee well.
Christy Hemenway
Gold Star Honeybees

While I was visiting Italy, and giving a formal presentation on top bar hive
beekeeping, the translator explained to me that it takes three times as many
words in Italian as it does in English in order to say the same thing. She asked
that during my presentation I stop speaking briefly at the end of my English
sentences, in order to allow her to catch up in the Italian. Yes, we laughed, but
that is also the underlying reason for the length of the line at any Italian checkout counter.
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Selections from the forewords
to the first Italian edition

A note from the translator

“How this differs from any other text on the subject, is that on every page the
author, Paolo Fontana, pours out his boundless love for bees with a knowledge of
them that seems infinite, so much so that, reading it, there was a moment when I felt
that it was actually a bee writing it!”
Sveva Sagramola
“It is unusual to encounter people of science capable of transmitting the pleasure
of knowledge itself, and when you do find them you realize that science is not obscure
and unintelligible but rather is a part of our experience of life.”
Michele Pontalti
“At the centre of the author’s interests are the complexity and beauty of human
life in its relationship with the plant and animal worlds of which bees are only one
of the innumerable components.”
Mario Bagnara
“No, don’t expect a “normal” book, a manual on the art of beekeeping or a text on
the biology of bees. No! None of that! Rather, in “The Joy of Bees”, a veritable treatise
on bees and beekeeping, you’ll find much more than this. We are talking about an
absolutely innovative work, we might even say revolutionary, in the varied world of
writing dedicated to bees and beekeeping.”
Gianfranco Caoduro
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I first came across Paolo’s work as a naturalist. I’m not a beekeeper (yet!) and
I don’t particularly like honey either! Leading wildlife tours around the northern
Adriatic in the summer months I was embarassed at my inability to identify the
many spectacular bush-crickets and grasshoppers I was coming across, so when I
discovered that one Paolo Fontana had co-written an Orthopteran identification
guide (Fontana et all. 2002) precisely covering the area involved I was very pleased. I
was overjoyed, however, to find that Paolo and his Dutch co-researcher Roy Kleukers had rediscovered the rare Adriatic Marbled Cricket (Zeuneriana marmorata),
thought extinct for decades, in a strange little wetland within an industrial estate at
the foot of the Karst just a short distance from where I was living!
As the still-unresolved saga surrounding Zeuneriana marmorata rumbled on,
I met Paolo face-to-face for the first time at discussions involving the management of the species - since found elsewhere along the Adriatic coast and at one
site in Slovenia - and translated the Italian contribution on its conservation for
the species report authored by Prof. Axel Hochkirch for the International Union
for the Conservation of Nature (IUCN).
So I was deeply honoured when last spring (2018) Paolo asked me whether I’d
be willing to translate his new book into English. I like to have a sizeable translation to while away the winter months each year but this was a daunting one at
more than 600 pages! Far and away the largest I had ever attempted. But also
potentially the most interesting I’d ever been asked to do. Over 60,000 books a
year are published in Italy. 167 a day in 2018 although only a tiny number are ever
translated into other languages most of them novels by famous Italian authors.
“As a naturalist I know a fair bit about insects but I’m not a beekeeper.” I said.
“That doesn’t matter” said Paolo. “I WANT a naturalist to do it because the book
has a natural history approach.” That convinced me and the project was on.
And the book DOES have a natural history approach and I came away from
the translation enthused by Paolo’s presentation and his meticulous dissection of
honey bee ecology and was filled with optimism that yes, something can be done
to “save” bees and it doesn’t involve more hands-on bee-keeping but less in fact!
I came away feeling that I now “knew” the honey bee and like Momi Gennaro in
the section ‘Ask your grandfather’ I would never be able look at one in the same
way again.
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I was able to see parallels too in the story Paolo recounted in my own experience and work as a naturalist. Between 1997 and 2002 I worked on projects to
attempt to restore several viable Grey Partridge (Perdix perdix) breeding populations in NE Italy.
From 1970 onwards, as human interventions increased with the release of
captive-bred birds from game farms to bolster numbers for shooting, one breeding nucleus after another vanished. Of course, in addition to hunting, intensive
agriculture, pesticides, disease and predation all played a part in that decline as
most of the factors listed play a role in the decline in bees but in the end, I had
always believed it had been the repeated release of game farm birds that had irrevocably damaged the well-adapted local ecotypes, playing havoc with their genetics, behaviour and disease resistance … a wild animal like the Western Honey bee
in which humans had interfered with the lifecycle for personal advantage, damaging its Darwinian ‘fit’ with the local environment in the search to improve what
Nature had already rendered perfect by natural selection.
Like all couples of course we have had our disagreements during the work but
both of us, I think, have had the grace and good sense to move our positions in the
face of reasoned arguments. The result I think is an excellent book which charges
along, enriching the reader by drawing in the threads of a web from 360° into an
argument that might, on occasion, have proved a bit sterile and self-referential
had not Paolo plucked an interesting insight or anecdote from his memory to
smooth the passage of a concept into the text.
I obviously hope that English-speaking beekeepers buy and read the book and
that it perhaps changes the way that they view the relationship they have with
“their” bees and perhaps even modifies the way that backyard (and why not, also
commercial) beekeepers perform their craft. There was neither the time nor the
money for a complete rewrite of the prose and I don’t think I would have liked
to engage in one even if there had been. Thus, I think, the Italian language and
the Italian approach to the argument shines through Paolo’s prose when rendered
into English. It is very different from anything borne of an anglophone mind and
I like that. I like that very much indeed.
Paul Tout
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To my English readers with love

As I usually like to say and as I will reiterate further on, Italian is my second
language. I normally speak and think in the dialect of the Veneto region that I
learned from my family and which is commonly spoken at all levels of society in
the area where I was born and raised and where I still live, in Isola Vicentina in
the province of Vicenza in north-eastern Italy.
I started studying English in middle school and continued to do so in high
school. Unfortunately I have always been a poor student and thus my knowledge of English has always remained at an utterly unsatisfactory level. Nevertheless, when my scientific career led me to interact with scholars from all over the
world and when I started travelling outside Italy, alas rather late, I had somehow
to try to make myself understood in the language too.
I have always felt that the most important thing was to have something to
say, to push others to understand me, despite my serious linguistic defects. Today
English is the international language both scientifically and culturally, although
I regret the passing of Latin as a precise and concise means of communication.
In my career I have written numerous scientific articles and even some books in
English and I will certainly write others. “But that’s another story” as Rudyard
Kipling (1865-1936) would say.
Although aware of these deficiencies of mine, when I started writing this
book in December 2016, from the beginning I foresaw its translation into
English. This didn’t stop me from using colloquial and even slang language,
because my idea was to write an Italian book but not for the exclusive use of
Italians.
I am proud of being from the Veneto and being Italian. Via the text I
had the idea of transferring a part of our culture, our spirit that is often not
adequately understood, which is probably our own fault. Italy is a country
not only rich in the remains and ruins of a glorious history and past culture
but is a place where culture and knowledge remain fundamental values.
Perhaps we Italians have been losing awareness of our extraordinary cultural wealth in recent decades as we are swallowed up by a globalization that
prefers to view us as customers rather than as active and original protagonists. This is why this text is full of references to Italian culture and to my
personal life. I have also tried to set this Italian-ness into an international
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context, because, in theend, a love for one’s own culture and origins can only
stimulate a curiosity and love of that of others. For this reason, re-reading
the fruit of my work in English reinforces another feeling that pulsates with
great energy within me, that of feeling myself to be a citizen of the world, a
brother to everyone else on the planet and in love with everything wonderful
that our species has created.
The translation into English, done by an Anglo-Irish naturalist and friend of
mine, Paul Tout, was also an opportunity to adjust the inaccuracies of the first
Italian edition but also to expand and update the text in some places as it is now
two years old.
We decided on a translation of the book - and not an adaptation - in order
not to lose the original material contained in these pages. With regard to
the title of this English edition, The Joy of Bees is not a literal translation of Il
piacere delle api, which would be more precisely translated as The Pleasure of
Bees. The title proposed by Paul Tout and thought up by his daughter, Marion,
has a strong assonance with two interesting texts on beekeeping, both entitled
“The Joys of Beekeeping”, one by M. G. Kennedy-Bell (1932) and the other, more
recent, by Richard Taylor (2012), but was not these bibliographical references
that inspired the title The Joy of Bees.
When I started developing my ideas for this book at the end of 2016, as I
usually do I started from the title and I wanted it to express the great pleasure
that bees can bring us, both intellectual but also a physical, almost sensual pleasure too and it is precisely The Joy of Sex by Alex Comfort, published in 1972 that
the title brings to mind. I immediately accepted the proposal with enthusiasm as
I recalled that I had surreptiously peeked at a copy as a child, in the mid-1970s,
in the small municipal library in my town. The Joy of Sex is a great classic, so
much so that in 2008 an updated edition was published. I don’t claim to have
written a best seller or even a text destined to become a classic, but I hope this
title brings me luck.
Apart from the title, the thing that worries me most is that, to my knowledge, this might be the first book on bees translated from Italian into English, at
least in recent centuries. This is not a minor responsibility, but I hope that what
I have put together in these pages will intrigue my English-speaking readers to
investigate the Italian beekeeping literature, especially as our beautiful language
is of such interest to ever more people around the world.
It only remains for me to wish English-speaking readers a carefree and happy
as well as a careful and profound reading of the book. Beyond its playful and
sometimes irreverent tone, in these pages I have also sought to set out my vision
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for the world of sustainability and the serious threats to the natural balance,
menacing the very survival of both bees and ourselves. But I didn’t come here to
be a holy man or a guru, a santone as they say in Italy. There are already so many
others, perhaps too many...
An awareness of the problems should not detract from our joie de vivre, our
joy of life, cheerfully fighting for the search for happiness for every organism
and every person sharing the Blue Planet. For me, this is the pleasure of bees,
knowing that if you are not imbued with joy you will never be able to achieve
these goals that are the only ones worth living for.

Paolo Fontana
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DON’T PANIC!

Excusatio non petita, accusatio manifesta4

Re-reading this text now I realize that, after Gianfranco Caoduro’s wise
corrections, it reaches the reader almost as if I have written it by unfolding my
own thoughts and using my colourful way of speaking. I like analogies, paraphrases, hyperbolic images and citations, whether they are cultured or not. This way
of expressing myself has always helped me in talks and lectures, but is certainly
not a literary style. On the other hand Italian is my second language and English
maybe only the fourth, so have pity on me. But whoever has flipped through the
text before beginning to read it - hopefully systematically and not in chunks and
slices - will have noticed a pathological number of footnotes. It’s said that after the
first performance of Die Entführung aus dem Serail5, Emperor Joseph II6 said to
Mozart7: “Too good for our ears. And too many, too many notes dear Mozart!”
Mozart is said to have replied: “Exactly the number required Your Majesty8.”
There you go! Four notes in three lines. This alone will help you understand
what it’s going to be like over the following pages. I wanted the notes to be at the
foot of the page and not at the end of the chapters, both to make it easy for anyone
interested to immediately grasp this or that curiosity, but also because were they
collected at the end of the chapters, the notes would have become chapters in
“Unasked for excuses attest to the guilt of those offering them.”
The Abduction from the Seraglio is an opera by Wolfang Amadeus Mozart, presented for
the first time in Vienna on 16th July 1782.
6
The Emperor Joseph II (1741-1790) was Emperor of the Holy Roman Empire from 1765
until his death.
7
Wolfgang Amadeus Mozart, at baptism Joannes Chrysostomus Wolfgangus Theophilus
Mozart (1756-1791) was a precocious and fruitful Austrian composer, pianist, organist, violinist
8
Paumgartner B., 1991. Mozart. Einaudi: XV-571 pp.
4
5

◀ 1. A queen bee laying eggs and surrounded by her court of worker bees; top-bar hive of the Apiamoci

Company, Isola Vicentina (Vicenza), May 2017. Photo: Paolo Fontana.
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themselves. So if you want to read them, all well and good, otherwise go ahead and
just read on. I’m not offended, even though I’m particularly fond of foot-noting
and it has cost me a lot of effort. This florid foot-noting comes from my attempt
to be precise, especially in my digressions, but above all is a result of my jaunty
encyclopaedism. So I apologize in advance for the encumbrance or the possible
annoyance that all these notes, 898 of them, might cause the reader, even if, as
a Latin phrase of medieval origin says, Excusatio non petita, accusatio manifesta9.
“Are ‘api’ happy?”

A few years ago I was in the car with my two daughters, Camilla Maria and
Carlotta. Suddenly, after seeing a small flock of sparrows fly across the road in
front of the car, I asked them: “Do you think birds are happy?” This phrase, like
many others, has become a family catchphrase, so since then we wonder whether this or that animal is - or isn’t - happy. And are bees (‘api’ in Italian) happy?
Trilussa10, wrote this brief and intense poem about happiness:
C’è un’ape che se posa
su un bottone de rosa:
lo succhia e se ne va…
Tutto sommato, la felicità
è una piccola cosa.
(There is a bee that lands
on a rose flower disc:
sucks on it and then off it goes...
All in all, happiness
is a small thing.)

I’m certainly not the first to think about bees in the context of happiness but in
recent years, when talking about bees, you hear phrases such as the “death of bees”,
the “decline of the bees” or the “diseases and the parasites of bees”. Or else we talk
about the economic impact of the pollination services carried out by bees or, in a
more forward-looking way, of their extraordinary role in maintaining biological
“Unasked for excuses attest to the guilt of those offering them”.
The anagrammatic pseudonym of Carlo Alberto Camillo Mariano Salustri (1871-1950),
an Italian poet, writer and journalist, noted as well for his compositions in Romanesque dialect.
9
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equilibria in the conservation of biodiversity. Not to mention the fact that apiculture is in crisis, that it needs support and a change in mentality or it risks collapse.
Talking about bees has become difficult, sometimes risky and too often involves
dealing with topics such as environmental degradation, the effects of pesticides or
electromagnetic fields, the loss of genetic heritage or the spread of new diseases.
Talking about bees can, if the truth be told, be really painful. But then, if all or most
of the talks you give about bees are so sad today, can the bees ever be happy?
I am not a psychologist or a neurologist, in fact I don’t even know to which
branch of science might be accorded the task of determining who is happy or
not but as far as I am concerned, I know that bees are able to transmit immense
happiness to me. I know I’m happy when I see my healthy industrious bees,
when I sit near my hives, when I take in their intense scent and the buzz transmitted by the wood of the hives or observe the hypnotic flight of bees with their
seemingly chaotic comings and goings. When I see the foragers come out of the
hive and immediately start off in a definite direction, or see them return laden
with pollen before immediately setting off again, I feel an absolute happiness, a
deep sensation of pleasure. And when, after wearing the beekeeper’s hat, after
more than thirty years of beekeeping, I assessed the risk and overcame the fear
of tens of thousands of insects equipped with stings and poison I discovered the
suppressed shiver of fear to be a pleasant sensation.
But it’s especially when, while examining a beehive, I undergo a direct
and profound experience of a natural phenomenon so immense, that when I
stop to grasp the delicate bonds between the individuals of a super-organism,
or when, although involved in a complex or difficult operation, I perceive
for a moment that I’m engaged in an activity that has a history going back
thousands of years, well, these are among the happiest moments of my life.
This intense pleasure I feel, which provides me with genuine physical and
mental well-being, comes, I believe, from the opportunity that bees provide
me with to intimately observe an extraordinary organism, the result of an
incredibly long evolutionary path and that, in such a simple way, manages
to help me glimpse the laws that regulate life on our planet. In my absolute
incompetence I cannot imagine that the organisms that give me so much
happiness do not in some way participate in it. So yes, I do think api are happy.
“And whatsoever is in conformity with Nature is pleasant, and all animals
pursue pleasure in keeping with their nature” wrote Aristotle11 in his Historia
Animalium (Book VIII, 1).

10

38

11

Aristotle (384-383 BCE) was a philosopher, scientist and logician in Ancient Greece.
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Don’t Panic
2. “DAT ROSA MEL APIBUS”,

meaning “The Rose Gives The
Bees Honey”, after the original motto
found in an engraving (possibly) by Theodor
de Bry (1528 –1598), a Belgian engraver,
goldsmith, editor and publisher.

In my small way, I have also tried to transfer this happiness, this sense of joy when
writing this book. I’ve sought to convey the feeling of surprise and the unexpected in the text, using as light a tone as possible, often wandering off at a tangent or
dealing with topics as light-heartedly as possible. This effort, and I hope it pays off, is
to attempt link some of what we know about bees to other, widespread knowledge,
using daring or bizarre combinations. Everything I have written is the result of the
consultation of a wide range of sources but also of my experience as an entomologist and beekeeper. Through the bizarre titles of the many sections (which read,
in order, do not seem to be related to a text on bees or a treatise on beekeeping)
and the many eccentric quotations, I have tried to make the reading of this book
“more-ish”, a book which I had initially hoped would be, in truth, shorter. Aristotle
himself talked about witticisms and puns as tools to better discover the truth, and
that therefore laughter ought not to be a bad thing if it becomes a vehicle for truth12.
It’s not that bees aren’t interesting enough, but today we are overloaded with
information. I would like to “put my lamp on top of the bushel13”, using all the
wiles at my disposal and my pathological use of quotes, sometimes hyperbolic,
isn’t an attempt to seem cultured inasmuch as I am not (“I’m of peasant breed” as
the Italian Oscar winner Roberto Benigni would say14) but it is a way to immerse
knowledge on bees and Nature into universal cultural heritage. To be a cultured
person you need to know Shakespeare and Baricco, Monteverdi and Bruce Springsteen, Caravaggio and Cattelan, Newton and Bill Gates. It’s not bad to know who
Pelé is or know the line-up of the 1978 Solbiatese squad, but sometimes it would
Umberto Eco, 1980. Il nome della rosa, Bompiani, 503 pp.
The Gospel according to St. Matthew, 15,15.
14
Tu mi turbi (“You upset me”), 1983. A film directed by and starring Roberto Benigni.
12
13
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seem that not being able to distinguish a poplar from an oak tree or a wasp from
a bee doesn’t matter. Io non ci sto! (“I can’t accept that!”)15 . There are no cultures,
but culture.
That said, I’m like that. Easygoing and irreverent. Comic and tragic. Fiery or
icy. I enjoy myself, finding pleasure in following tortuous but fascinating paths.
Giunto ‘l vedrai per vie lunghe e distorte16 goes the motto of the Accademia Roveretana degli Agiati17, founded in 1750, from a phrase of the poet Petrarca18. Perhaps
it will turn out to be a bit tedious when I cite some texts, both in the original
language and in English or Italian translation (usually in a note), but in many
cases I had such a hard time recovering the original text and I often came across
very interesting things, not reported in the literature, that the texts had been
translated in an inappropriate fashion from my perspective or that I wanted to
offer the possibility for anyone to draw directly on the text discussed. As Borges19
wrote, “the original is often unfaithful to the translation20”, “El original es infiel a
la traducción” in Spanish.
This book also seeks to be an explicit declaration of love for bees and beekeeping. It is not just a guide or a technical manual but a way to rearrange the studies,
reflections and the experiences of my most recent and intense years, after what
proved to be a really fortuitous meeting. I also “saw the light”, like Jake Blues in
The Blues Brothers21. But after this vision, I did not wind up in trouble (I hope) or
defying Illinois Nazis... No. Over these last few years I have put my knowledge and
research work into some kind of order. I am basically an entomologist, an insect
scholar. I started becoming interested in bees and then became a beekeeper because
bees are insects. But then, for almost 30 years, I forgot that I was an insect scholar
only and precisely in those moments when I gained the most intense direct experience, that is when I dedicated myself to my bees. Now that I have returned to life
Words also used by the President of the Italian Republic, Oscar Luigi Scalfaro, 29th
October 1993, in a famous and unexpected address across all TV and radio channels.
16
“Having arrived, you will see it on the long and winding road” from Canzone VIII of Le
rime di M. Francesco Petrarca (Bortoli) (1739).
17
The agiati, literally “the well-to-do” in this context are those who make their way easily
through life in the search for knowledge, not the financially well-off who, if that were the case
I would not be part of.
18
Francesco Petrarca commonly anglicized as Petrarch (1304-1369) was a scholar and poet
of Renaissance Italy who was one of the earliest humanists.
19
Jorge Francisco Isidoro Luis Borges Acevedo (1899-1986) was an Argentine writer, poet,
essayist, translator and academic.
20
Borges J. L., 1952. Otras inquisiciones (1937-1952). Sur. S.R.L., 226 pp.
21
Directed by John Landis, 1980.
15
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Michele Pontalti, Mario Bagnara and Gianfranco Caoduro, for the deeply thoughtful and generous presentations they have written for the first Italian edition of this
bizarre text. A immeasurable thanks to Paul Tout, an English naturalist and translator who has lived in Italy for many years. As a result of his meticulous work on the
text for this English edition, from which a possible second Italian edition has also
been lined up, numerous imperfections were identified and some parts have been
expanded that make it, I hope, even more complete and interesting.
A special thank to Andrea Rigoni (Rigoni di Asiago S.r.l.) for having financially supported the English translation of the text and for letting me know in
depth the story of his family of beekeepers. The history of the Rigoni family has
a value that goes far beyond the birth of a company, going to the heart of the
relationship between bees and man.
I have the pleasure to thank the Tenute Lunelli and in particular Marcello
Lunelli. Tenute Lunelli is a prestigious Trentino winery that in 2015 decided to
introduce some top-bar hives into their vineyards, as concrete tools for environmental monitoring and testimonials to their idea of sustainable agriculture.
Thanks to Opo Veneto (Organizzazione Produttori Ortofrutticoli del Veneto),
to Cantine Villa Sandi and Ronchi di Cialla and to CHLOE Farming Consultant for their support and their commitment to sustainable and bee friendly
agriculture. Many thanks to Matteo Frugani and to Fonti di Posina S.p.A. for
economically and emotionally supporting this English edition. Thanks to BBCA
(Biotechnology and Biological Control Agency) and in particular to Massimo
Cristofaro also for their bee sensibility.
Thanks, thanks, thanks to Richard Jones (Chairman, The Eva Crane
Trust), to Ignazio Floris (Accademia Nazionale Italiana di Entomologia) and
to Christy Hemenway (Gold Star Honeybees, North Carolina, USA) for the
generous forewords to this English edition of my book. It is a great honor for
me and even more an immense pleasure. Knowing that this text has been read,
amended and judged by three such competent and passionate scholars and from
my mentor regarding beekeeping with top bar beehives calms me a lot. Many
thanks also to my friend Judith Marshall (Natural History Museum, London)
for her valuable and critical reading of the text. And a final thank you too to
those with the patience to read this book that I hope can convey, what for me,
is The Joy of Bees.
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Chapter I

EVERYTHING YOU EVER
WANTED TO KNOW ABOUT BEES...
BUT WERE AFRAID TO ASK

Bee first

The title of this first chapter, inspired by a famous film38 by Woody Allen,
does not seek to provide the idea of an exhaustive and complete treatment of
the biological aspects of honey bees. The idea is to present many aspects of the
life of bees, while following an intentionally logical path. Obviously the hope
is that the reader wants to learn more, turning to texts that are absolutely more
authoritative and credible than this one.
Almost at the beginning of the serious analysis of bees and beekeeping that
Pliny the Elder39 left us in Book XI of his monumental work Naturalis Historia40, we find this wonderful phrase: “Tanta est natura rerum, ut prope et umbra
minima animalis incomparabile effecerit.”41. Bees are extraordinary organisms,
we beekeepers often boast about it, as if it were all down to our own merit. In
reality, knowledge about the life of bees has nowadays been submerged by a
mountain of technical or scientific information linked to the productive aspects
of beekeeping or to the threats to its survival, while few now stop to study its
habits gratis et amore Dei42.
38
Everything You Always Wanted to Know About Sex* (*But Were Afraid to Ask), is a
1972 film directed by and starring Woody Allen. The title is taken from the educational book
of the same name written by the sexologist David Reuben.
39
Gaius Plinius Secundus, better known as Pliny the Elder (23-79 CE), was a writer and
naturalist but also an Admiral in the Roman feet and died attempting a rescue mission for his
friends trapped in Pompeii by the eruption of the Vesuvius volcano.
40
Naturalis historia - Volume 2 - Page 245.
41
“Nature is so mighty that in this tiny semblance of animal it has created something incomparable.” .
42
This Latin phrase means for love and for the love of God. In ordinary language it describes
a donation that whoever receives or donates something does not feel obliged to repay it or be
repaid for the donation in question. From this phrase we get the term gratis.

◀ 5. Plate XIV from: Vanière J., 1731 Praedium rusticum, Amstelodami, apud J. F. Bernard: 326 pp.
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Chapter I
6. A portrait of

Pliny the Elder.

or about Blue Whales (Balaenoptera musculus). The study of bees now embraces
every possible branch of science and their importance from the anthropological
and historical point of view is undeniable. This first part seeks to penetrate, albeit
in an unconventional way, the private life of the honey bee, forgetting as much as
possible that it is the animal used in beekeeping, even if that will prove difficult.
A funny little old world

On 9 November, 2016, against all the odds, Donald Trump became president-elect of the United States of America, beginning his term on 20th January
2017. The slogan adopted by Trump in his electoral campaign was “America
first” and had already been used by the 28th US president, Woodrow Wilson43
as “America in first place”.
One day, Gino Angeli, the person who in 2009 suggested I work exclusively on
bees for the Edmund Mach Foundation, suggested I modify the American motto
into one in favour of bees: “Bee first”, therefore, first the bees! And this “Bee first”
has a range of meanings for me. First of all, for me the writing of this book comes
after a period of almost 8 years in which bees have dominated my teaching and
research work. But the most profound reason for articulating this motto, “Bee
first”, is to signify that bees have to be placed first, both when beekeeping and
when considering the impacts of many human activities on them. The bee, as we
will see, plays an irreplaceable role in our natural and agricultural ecosystems and
is also an extraordinary bio-indicator. If, in a given area, the bees are well, then the
entire environment is healthy and humankind is too. But “Bee first” also implies
that the bee must be studied and understood and that only in this way can we
understand its role and the threats that are endangering it. Then, and only then
can we enjoy the pleasure of bees through beekeeping.
I have always considered that the most important thing for a beekeeper, but
also for a researcher in apiculture (called an “apidologist”), is a deep understanding of the biology of bees. For this reason I will never cease to be grateful to my
first professor of beekeeping at the University of Padua, Professor Luigi Masutti,
together with Professor Giuseppina Pellizzari, whom I often accompanied on her
beekeeping courses - just as fascinating and in-depth. The bees should therefore be
of interest to all those people who love Nature and want to get to know it. We know
more about bees than we know about the Giant Panda (Ailuropoda melanoleuca)
th
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Woodrow Wilson (1856-1924) was the 28th president of the United States of America.

Insects are extraordinary organisms. They generally inspire fear if not terror.
Like everything we don’t fully understand, insects are often classified in a summary fashion. There are insects that are dangerous to our health, equipped with
poisons or that are carriers of diseases. Fleas, the wasps and bees (often confused),
cockroaches, mosquitoes, as well as spiders, scorpions and ticks - none of which
are insects but are usually associated with them - make us afraid, even arousing
horror and even terror in certain people. Then there are insects that are harmful
to crops, termed “pests”, that is actual “pestilences” that can place the human
food supply at risk. And then there are the beneficial insects, once upon a time
termed “useful”. But few people know of their existence and importance. Organic
agriculture also defines the use of these organisms with the term “classical biological control”, as if it were an ancient thing and that it is implicitly outdated. But, in
general, insects, or “bugs”, are seen as creatures to crush and eradicate.
Since prehistoric times, however, humankind has come to terms with these
small organisms. On a piece of horn in a cave in France was found the engraved
image of one of those unusual cave crickets, probably of the genus Dolichopoda, with which cave-dwelling humans shared their refuge. The ancient peoples
of Sardinia, the so-called “Nuragics44”, left us a beautiful bronze statuette of a
particular species of grasshopper, the Predatory Bush-cricket (Saga pedo)45. This
grasshopper, still known today in France by the name of Le Magicienne46 and
in some Italian regions with the name of the Stregona47, has some biological
The Nuragic civilization developed in Sardinia, in the time span from the Bronze Age
(1800 BCE) to the 2nd century BCE, in Roman times. This civilization arose from the gradual
evolution of pre-existing cultures already widespread on the island at least from the Neolithic.
These cultures, often defined as pre-Nuragic, have left us dolmens, menhirs and domus de janas
(tombs carved in the rock) as archaeological evidence. The Nuragic civilization owes its name
to the nuraghi,
45
Unfortunately only a drawing of the piece remains as the original has been stolen.
46
The French for “magician”.
47
The Italian for “big witch”.
44
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situations. Breathing occurs through the dilation and compression of the abdomen,
which causes air movement in the tracheae and thus its distribution to the air sacs
and from these to the different parts of the body. When a bee “pumps” its abdomen,
the air enters from the spiracles present in the thorax and exits the abdominal ones.
After inhalation, the insects close the spiracles and the air spreads throughout
the body. Inhalation is controlled by the nervous system acting in response to the
relative presence of oxygen and carbon dioxide. Furthermore, part of the carbon
dioxide is also expelled through the integument, via the intersegmental membranes
and the limb joints. The respiratory system of insects is more efficient than that of
vertebrates but because of the complex system of tracheae necessary for its operation, the system is only suitable for small organisms.
For this reason, as well as for the peculiarities of the exoskeleton, insects larger
than 20 cm cannot exist because the air enters the tubes largely as a result of the
kinetic energy of the air itself, which, as we know, increases with temperature.
Th largest insects are, in fact, found in the tropics and insects with wingspans as
large as a Common Buzzard (Buteo buteo) were present on Earth in geological
eras in which there was probably more oxygen in the atmosphere and it was
hotter than today. The breathing of bees also explains the great risk of suffocation that these insects run when they are locked up in a poorly ventilated hive,
for example during transport or for excessive protection from the harshness of
winter. As far as the number of spiracles is concerned and which were present
in pairs in each segment of the body in primordial arthropods, with evolution
some groups have reduced this number, retaining only a few pairs.
In the insects, the spiracles are present only in the thorax and abdomen, and,
on the basis of the number of such openings in the two parts of the body that bear
them, insects are divided into various groups63. A. mellifera is a holopneustic
species because it has 10 pairs of spiracles, 2 in the thorax and 8 in the abdomen.
The respiratory system of bees, however, does not include just a tangle of small
tubes, tracheae and tracheoles, which branch off from the spiracles reducing
in diameter as they go and reaching all parts of the body. Bees, like many other
insects, but also many vertebrates, are equipped with air (or aeriferous) sacs.
The air sacs are expansions of the tracheae, but lacking in taenidia and which can
Apneustic: no stigma; Propneustic: 1 single pair of stigmas in the thorax; Metapneustic: 1
single pair in the abdomen; Amphipneustic: 1 pair in the thorax and 1 pair in the abdomen;
Oligopneustic: 0-1 pair pair in the thorax and 0-3 pairs in the abdomen; Polypneustic: 1-2 pairs
in the thorax e 4-8 pairs in the abdomen; Holopneustic: 2 pairs in the thorax and 8 pairs in the
abdomen.
63
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occupy a considerable part of the body and in particular of the abdomen in bees.
Their main function is to create a reserve of air, which is then given up when the
various tissues require oxygen.
But the air bags also perform another important function, namely that of
favouring flight by acting as aerostatic regulatory organs. The fact that the bee
has pockets of air in its body decreases its total density and therefore, following
Archimedes’ Principle64, this favours its flight. Other flying animals, birds for
example, have also very developed air sacs.
As oxygen is carried to individual cells in gaseous form, bees and insects do
not have blood as we understand it. Insects do not have red blood cells that are
loaded with oxygen in the lungs (or gills) and the “blood” of the bees, which
should correctly be called haemolymph, is mainly used to transport nutrients
and various chemicals around the body. This liquid is remixed in the cavity of
the insect by pumps located on the back, on the inside of the exoskeleton. These
are like a large number of membranous sacs with pairs of holes. This pump
system is called a dorsal vessel. Some muscles contract them and the system of
sacs sucks up liquid which they then release making it circulate in some fashion
or other, which must be efficient however as insects are the most numerous
forms of animal life on the planet.

16-17-18. The digestive apparatus of the worker bee, nervous system of the worker bee and
respiratory system of the worker bee. From Snodgrass, The anatomy of the honey bee (1910).

64
The famous Archimedes’ Principle states that a body immersed in a fluid receives a vertical
thrust equal to the weight of the displaced fluid. If the fluid in question is a gas, the force that
pushes the body upwards is called the aerostatic thrust.
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Insects also have an excretory system (comparable to our kidneys) which is
provided by the Malpighian tubules. These tubular organs convey the substances to be eliminated and deposit them at the beginning of the posterior intestine
(the proctodeum).
In the body of the bee there are also the organs dedicated to reproduction
and many glands that secrete substances such as royal jelly, wax and venom
or the chemical messengers called pheromones. But we will talk about these
particular functions later.
As for the organs of reproduction there is obviously a clear distinction
between female bees - the queen and the workers - and the males, called drones.
In queen bees there are two pear-shaped ovaries, very well-developed and each
containing 180 ovarioles, where the eggs are formed and mature before laying.
The mature egg crosses a channel called the oviduct where the duct of the
spermatic bladder, also known as spermatheca, opens. As will be seen later in
the queen bee’s spermatheca is stored the sperm of all the drones she mated with
(8-20 on average), usually up to 6 million spermatozoa. In worker bees there are
always two ovaries but each of these are composed of a just a few ovarioles. There
is no working spermatheca in workers even if about 1% of these bees can lay a
few eggs, but in most A. mellifera subspecies these are immediately destroyed
by other workers, because they are not marked by a special pheromone. We will
also speak about pheromones, chemical messengers of primary importance for
the social life of bees, in full later on.
An organ of the bees that derives from the primordial female reproductive
system is the sting, a modification of the ovipositor, about 1.5 mm long and
typical of the most primitive Hymenoptera. For this reason the sting is present
only in female bees.
19. Ovaries of a queen bee,

from Swammerdam, Biblia Naturae
Insectorum (1737).
20. Sting of a worker bee from
Swammerdam, Biblia Naturae
Insectorum (1737).
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21. Honeycomb with eggs, both young and mature larvae, operculated brood cells and nurse bees;

EMF apiary, Paneveggio (Trento), June 2012. Photo: Paolo Fontana.

In the drone the reproductive organs consist of two testicles, i.e. two seminal
vesicles containing the spermatozoa and the copulatory apparatus which is
violently torn off at the moment of fertilization of the queen. Following this
mutilation the drone dies.
Bees are holometabolic insects, and are therefore characterized by a
complete metamorphosis, like butterflies, flies, beetles and all the most
advanced orders of insects. The development of a holometabolic insect involves
the following stages of development: egg, larva (various larval stages), pupa and
adult insect (called, in technical terms, the imago). The pupa (the chrysalis of
butterflies is an example of one) is a fundamental stage, in which, from a simplified structure - that of the larva - the body is reorganized to incorporate all the
typical structures of the adult insect.
More primitive insects, on the other hand, develop through a series of stages
that gradually lead to the final structure. They are called heterometabolic or
said to display incomplete metamorphosis, precisely because the pupal stage
is missing.
A honey bee egg, whether it is destined to become a queen bee or a worker or
a male, on laying measures about 1.2 mm in length and weighs about 0.132 mg.
It takes three days for the larvae, almost transparent and weighing about 3.4 mg,
both male and female, to hatch from the eggs laid by the queen. In the worker bee
at the end of its feeding period, after 9 days, it will have reached a weight of 155
mg, a truly extraordinary weight increase. In both queen bees and drones this
growth rate is even higher. In the path from egg to adult insect, there is a notice73

The Joy of Bees

Chapter I

This substance is secreted by worker bees from their hypopharyngeal glands
(the transparent component and proteic in nature) and mandibular glands (the
white component and lipidic i.e. fatty in nature). Royal jelly can be compared
to milk in mammals and is an extraordinarily complete food consisting of sugars
(14.5%), largely glucose and fructose (monosaccharides) and in much smaller
proportions sucrose, maltose and other sugars, fats (4.5%), proteins (13%) and
water (66%). It also contains many vitamins, being the product richest in vitamin
B5 known in Nature, trace elements and other components including a range
of antibiotic factors. After these first three days, the female larvae destined to
become queen bees will continue to be fed for the following two days with royal
jelly alone, while those destined to become workers receive a mixture of honey,
pollen and water for three days. The differentiation of caste between workers
and queens therefore seems to derive primarily from differential larval feeding
and this phenomenon must take place no later than the third day. According to
recent discoveries (of which I spoke earlier) that would show that the development of young female larva into a queen bee would not be determined by the
feeding exclusively based on royal jelly, but rather by he absence in its diet of
pollen and honey, we could also say that “we are what we do not eat”.
In the light of these events the bees in a colony can raise emergency queens in
a situation in which the queen dies suddenly, by enabling some larvae to become
queens albeit laid in worker cells which are then modified into queen cells but
that will ultimately have an inverted L-shaped section added, incorporating both
the horizontal worker cell and the vertical queen cell. These queen cells appear
smaller than those purpose-built from the beginning, but if we take into account
the invisible worker cell, then the volume ratio is fairly comparable.
32. Comb portion
with emergency queen
cells on the right side.
Copyright © 2004–2019
Florida Center for
Instructional Technology.

31. Development cycles, in days, from egg to adult, of worker,

bee and queen bee. Table: Paolo Fontana.
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The production of the pollen tube occurs only when the pollen “lands” on the
stigma, as a result of a series of specific chemical signals which serve to ensure that
only the pollen of the correct species can fertilize the corresponding flower. The
pollen tubule penetrates the flower through the style, reaches an egg and transfers
its DNA. From here, there then begins a process that will lead to the formation
of the seed, while other parts of the flower may in some cases give rise to a fruit.
But why are we interested in this raw outline of plant sex? Because its explains
that pollen is not just a container of DNA but that, having to work extremely
hard to achieve its purpose, has a very complex set of equipment that is comparable to a lunar lander, the “jalopy” with which the Apollo 11 astronauts landed
on the moon on 20th July, 1969 when I wasn’t yet 4 years old. Many know the
phrase “Houston, we have a problem”, linked to the near-disaster in space that
affected Apollo 13 in 1970. The actual sentence was “Okay, Houston, we’ve had
a problem here”. The problem had been overcome, but the moon landing of the
third lunar mission was no longer possible. That said, the crew returned safely
to Earth, or better to a splashdown at sea. For a grain of pollen, landing on the
right flower is not an easy game, but relying on exceptional vehicles: honey bees
and other pollinators, a part of the mission is really much simpler.
Ecce panis angelorum173

Every pollen grain is therefore composed of many substances. More than 200
have been counted amongst the various plant species assessed, making pollen a
very rich substance from a nutritional point of view, primarily for bees but also
for humans, as we will see.
The external structure, the dimensions, the weight and the chemical composition of pollen grains varies greatly among different plant species. From a chemical
perspective however, we can supply average values, just to understand what it is.
Fresh pollen contains between 18% and 30% water, between 15% and
25% proteins, between 1% and 20% fats and 15% - 30% carbohydrates, It
also contains many vitamins (practically all the known vitamins, even if B12
is present at low percentages), mineral salts (calcium, manganese, phosphorus,
iron, sodium, potassium, aluminium, magnesium and copper) and a whole series
of biologically active substances such as enzymes and coenzymes, pantothenic
acid, nicotinic acid, thiamin, riboflavin, ascorbic acid (Vitamin C), pigments,
xanthophyll, carotene and sterols.
173
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According to recent research conducted in Poland, the average content of
air-dried pollen (at a temperature of 40° C) is as follows: proteins 32.8% (essential amino acids 11.5%), reducing sugars 40.7% (sucrose 3.7%), lipids 12.8%,
vitamin C 0.19%, β-carotene 0.07% and other bioelements 4.0%174. This is the
composition of pollen as a plant substance. Pollen is therefore considered one of
the most complete naturally-occurring foods in terms of its range of nutrients.
However complete and extraordinary, it is not enough for bees, or rather, the
pollen for bees in the form they collect it from flowers does not solve the usual
problem of the fat and thin cows.
Bees, in fact, do not consume fresh pollen, but, after having brought it to the
hive (collected into little pellets placed in the baskets on the hind legs), they
deposit it in the cells they have built for this purpose.
As we have seen, the first phase of pollen collection involves a wetting of the
first little mass with nectar regurgitated by the bee and its placement in the pollen
“basket” on the hind legs. Subsequently pollen is added to this small initial mass
by combing and brushing the body and the legs together. In general, forager bees
specialize in the collection of either nectar or pollen and only 10-15% collect
both substances. Once the two pollen balls have been placed in the cells, the
pollen is mixed with more nectar and further digestive juices from the bees. The
pollen is gradually pressed into the cell and when the cell is properly filled, a drop
of honey is placed on the pollen that serves as a cap. Once processed by the bees,
the pollen becomes bee bread and remains stable for a long time in this form.
But why do bees go through this palaver? Anyone who has had the experience of collecting pollen from their hives, with the different types of pollen-collecting traps, knows that if harvesting is not done every day, fresh pollen left
exposed to air is immediately attacked by mould. This decomposition takes place
even faster inside the hive where there is a temperature of 35 - 36° C and high
humidity. But the bees adopt a conservation technique similar to that used by
humans to store certain types of fodder (silage) or even vegetables (sauerkraut)
and to enrich and lengthen the preservation of milk (yogurt). In bee bread,
silage, sauerkraut and in yoghurt, are certain microorganisms that guarantee the
conservation (or slow down the degradation) of highly degradable foods. The
bees in fact, transfer some bacteria via the regurgitated nectar with their digestive fluids, both humidifying the initial pollen mass in the field, and particularly
174
Komosinska-Vassev K., Olczyk, J. Kafmierczak, P., Mencner L., and Olczyk K., 2015. Bee
Pollen: Chemical Composition and Therapeutic Application. Evidence-Based Complementary
and Alternative Medicine: 6 pp.
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after, when they store it in the cells. The bacteria in question are lactobacilli,
which grow rapidly in the pollen, metabolizing the sugars to produce lactic acid
and significantly lowering its pH.
pH is a measure of the acidity or alkalinity of an aqueous solution. On the
pH scale, a substance is acid if the pH is less than 7, neutral if the pH is equal to 7
and alkaline if the pH is greater than 7. Lactobacilli act on the pollen raising its
initial acidity (and thus reducing its pH) from 4.8 to 4.1. Decomposing microorganisms, such as moulds and many bacteria, stop their growth at a pH below
4.6 and therefore the lactobacilli preserve the bee bread because they reduce
acidity far below this safety threshold. In practice it is what we do when we want
to store cucumbers or onions by putting them in vinegar. Bee pollen was also
known to the ancients, even if, in part, they confused it with propolis. Pliny the
Elder175 defines it as “bee food” while they are working and calls it “eritace”, but
also mentions the names of sandarac (which today is identified a resin produced
from trees of the genus Tetraclinis in North Africa) and cerinto.
The composition of bee bread is obviously different from that of fresh pollen
with average values of 20-22% proteins, 24-34% sugars and 1.5% fats. In general,
the water content is slightly higher than that of fresh pollen. Bee pollen is very
rich in vitamins and mineral salts, has a pH of 4.1- 4.3 and contains about 3%
lactic acid. The lactobacilli in bee bread come mostly from the bees themselves,
rather than from the environment in which pollen is being stored and the difference between the bacterial communities of fresh pollen and bee bread is truly
extraordinary. It is interesting to note that many of the bacteria present in bee
bread are very similar to those found in the most common fermented food
products manufactured by humans and are bacteria of the genera Oenococcus,
Paralactobacillus, and particularly Bifidobacterium.
77. Portion of top-bar comb with

bee bread. In one cell, almost in the
centre of the image, the signs left by
the jaws of the bees can be seen.
Apiamoci Top-bar Apiary, Campo
Ruffaldo (Grosseto), 25 March 2017.
Photo: Paolo Fontana.
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Gaius Plinius Secundus, Naturalis Historia, Book XI.

The richness and diversity of the bee microbiota, that is its community of
microorganisms, and among those involved in the formation of bee bread, is
closely linked to the genetic diversity of the bees themselves176. Because of the
enormous loss of colonies in recent decades and the increasingly widespread use
of queen bees selected by small beekeepers, as well as the devastating disappearance of wild honey bees (also called “feral” bees) from many areas (primarily
Europe), the genetic variability of A. mellifera has been greatly reduced. This
reduction in genetic variability is, in my opinion, one of the major danger factors
for this species, fundamental for the conservation of natural equilibria and it is
disheartening to underline that the symbiosis between bees and micro-organisms has also been dramatically affected.
The beehive is a Stradivarius!

After talking about nectar, honeydew and pollen, it remains to give a little
specific space to another product that bees collect from the environment and
that is essential for their social life: propolis.
It is interesting to note that in the past, indeed in antiquity, bee scholars
distinguished different substances that today we all gather under the single term
“propolis”. Pliny the Elder, for example, in his Naturalis Historia (book XI)
initially calls it melligo and then propolis. He also distinguishes three distinct
layers: the first, the superficial, is called commosi, the second pissocero and
the third, that spread directly on the wax, propolis. All the ancients agreed to
define these substances of plant origin and lumped them in with resins or gums
produced by buds, wounds or other parts of plants.
Reading the various ancient texts on the bees, it is incredible to read how in
the past bee connoisseurs knew how to identify their botanical origin, i.e. from
which plant the various types of propolis were derived. The various types were
accorded different colours and tastes and different properties, both for bees and
for medical or human use. Today we have gone back to classifying various types
of propolis based on their geographical origin and therefore plant basis.
As far as Italy is concerned, there is poplar propolis, typical of central and
northern Italy and Mediterranean propolis, produced along the coasts and in
the south of Italy. Very well known and studied at a global level is a propolis
176
Mattila H. R., Rios D., Walker-Sperling V. E., Roeselers G., and Newton I. L. G., 2012.
Characterization of the Active Microbiotas Associated with Honey Bees Reveals Healthier and
Broader Communities when Colonies are Genetically Diverse. PLOS One, 7(3): e32962.
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The bees that the breeders of queens nowadays sell as a ssp. carnica or a ssp.
ligustica bee, are not at all bees of the subspecies involved, but are lines selected
because they are docile, productive, nice looking, and “good” bees. They represent only a small part of the genetic variability that a free-born species should
have in order to participate well-equipped in the struggle for life and pass the
screening posed by natural selection.
But even wanting to balance the books and just think about legitimate financial gain, it has been demonstrated by recent international research that even
for productive purposes, local bees, those not hyperselected, those that most
fall into the idea of asubspecies of a wild animal and not bred to be a pet, these
second division bees (as bee-keepers in general consider them) are at the end of
the day those that do best189.
It is a little sad when you have to confirm a proverb, in this case “Moglie e
buoi dei paesi tuoi” which translates as “wife and oxen from your own towns”
and is the Italian equivalent of the rarely-used English proverb “Better wed over
the mixen (the dung heap, i.e. a neighbour) than over the moor” but it is perfectly
apt. We can transform this into “Here’s the key: use a local bee”. This is not a
question of autarky or nostalgia, but the application of a biological concept, that
of adaptation to the environment.
One ligustica is not a ligustica at all

The different subspecies of European honey bee were originally present across
fairly large areas. The most widespread European species was Apis mellifera mellifera, which covered over 50% of Europe. Both ligustica and carnica also had very
wide distributions. This means that these subspecies lived in areas with markedly
different climatic and vegetational differences. Subspecies ligustica for example, was
present from the southern slopes of the Alps to the Po Valley, from the Apennines
to the coast and south to Calabria and Puglia as well as Sardinia. The varied local
situations gave rise to restricted local populations, those that in technical terms are
called ecotypes. Among the various definitions of ecotype the one I like the most
is that of the Italian online Corriere della Sera dictionary190 as “a particular aspect
of a species due to the different environment in which it develops”.
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Just to give one example, it is logical to imagine that the ligustica bees that once
populated the Venetian Prealps or the Lessini Mountains belonged to an ecotype
that was different from those that once lived in Maremma. These differences may
involve external aspects such as size (closely linked to the developmental climate)
but also colouration. Often the ligustica is identified as a “golden” bee, while in
reality it seems that in many places its original colour was closer to that of leather
while in years gone by I received stories of small populations in Maremma of an
almost black ligustica bee (Paolo Faccioli, personal communication).
I do not want to enter into the controversy that sometimes runs through
Italy on what the ligustica bee is today or what it should be. What is certain is
that if we start from the fact that the honey bee is a wild animal, the idea of a
racial standard, of a single model of certifiable bee on a genetic basis or on physical characters (morphological characterization) loses any meaning whatsoever. I
think we can safely say, inventing a healthy Latin proverb, rough and ready and
cloning a well-known one already mentioned here, “Una ligustica, nulla ligustica” or “One ligustica is not a ligustica”, meaning that to choose a population
of ligustica bees as a model population cannot possibly enclose all the genetic,
ethological and external variability that together and in a dynamic way, make up
the subspecies Apis mellifera ligustica and thus a subspecies cannot be separated
from its environment or from its area of origin.
Genetic variability is a resource, indeed it is the greatest resource of living
organisms and it is the very concept of biodiversity that imposes this.

86. The original distribution

of the different subspecies of
Apis mellifera in Europe according
to Ruttner (1987).

Meixner M. D., Büchler R., Costa C., Francis R. M., Hatjina F., Kryger P., Uzunov A.
and Carreck N. L., 2014. Honey bee genotypes and the environment. Journal of Apicultural
Research 53,2: 183-187.
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Translated from: http://dizionari.corriere.it/dizionario_italiano/E/ecotipo.shtml.
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The document begins thus: “This document... seeks to submit to the political administrations the urgency of granting adequate protection to the honey
bee (Apis mellifera Linnaeus, 1758) as a wild animal and, in particular, to its
native subspecies. Although this species has been managed by beekeepers for
several millennia, it cannot be considered a domestic animal and, as a pollinating insect, it plays an irreplaceable role in the conservation of biodiversity and
therefore in maintaining the natural balance itself, without taking into consideration its impact on agricultural productivity.”
I cannot hide the fact that the idea of such a document was born from my
collaboration with Marco Valentini and then from the desire of a small group of
people to take a stand on this issue. The first meeting took place at the Vicenza’s
Natural History and Archaeological Museum in January 2018 and then the text
was shared gradually and in a centrifugal way with an increasing number of people.
I have been a coordinator in some way and it was a really fascinating experience
but also very tiring. Every sentence was discussed, indeed almost every word, to
try to give an absolutely shared vision supported by the scientific evidence. We
know that when writing and signing off important analyses and considerations,
each word must be weighed up carefully, because verba volant, scripta manent209.
The document therefore expresses the concepts that I expound in many parts
of this book, so I will not dwell too much on the subject. However, I would
like to emphasize that this Magna Carta210 for the protection of the subspecies
of Apis mellifera, was then also published in the form of a scientific article, to
90. Most of the group of the
drafters of the of the San Michele
all’Adige Declaration on the day
of its official presentation and the
signing of the scientific document
on the protection of the indigenous
subspecies of Apis mellifera at the
Edmund Mach Foundation.
Photo: EMF.

Verba volant, scripta manent is a Latin proverb. Literally translated, it means “spoken
words fly away, written words remain” seems to have been quoted in a speech of the Emperor
Titus to the Roman Senate.
210
The Magna Carta Libertatum (from the medieval Latin, “Great Charter of Liberties”),
209
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further confirm the value of the analyses set out in it211. In this article, the use
of the English language has allowed us to refine some terms and definitions and
to broaden the charter’s bibliographic bases, while the concepts of the original
document remain absolutely intact. In particular, the role of Apis mellifera in
respect of beekeeping is described very effectively: “This unique insect species
has been managed in hives by beekeepers for millennia, even though such a
peculiar animal production system never resulted in the domestication of the
western honey bee.” In fact, beekeeping is not a true zootechnical activity but a
particular system of animal production. Other scientific paper like the one deriving from the San Michele all’Adige Declaration are published in this period, and
all agree in considering fundamental the conservation of the subspecies of Apis
mellifera, in other words, the conservation of the local bees212.
The San Michele all’Adige Declaration was very favourably received by many
beekeepers and by many associations of beekeepers but also by environmentalists. On the other hand the main Italian national beekeeping associations were
up in arms about it in that they saw certain practices typical of professional
beekeeping being threatened.
Non vobis

Non vobis is a Latin motto widely used in the past, including in its more
extensive version, Sic vos non vobis mellificatis apes213, both by beekeepers and for
other purposes, such as in politics or otherwise as propaganda.
commonly called The Magna Carta, is a document accepted on 15th June, 1215 by King John
of England and drawn up by the Archbishop of Canterbury to achieve peace between an
unpopular monarch and a group of rebel nobles. This document guaranteed the protection of
church rights, the protection of nobles from illegal detention, the guarantee of rapid justice and
the reduction of feudal payments to the crown.
211
Fontana P., Costa C., Di Prisco G., Ruzzier E., Annoscia D., Battisti A., Caoduro G.,
Carpana C., Contessi A., Dal Lago A., Dall’olio R., De Cristofaro A., Felicioli A., Floris I.,
Fontanesi L., Gardi T., Lodesani M., Malagnini V., Manias L., Manino A., Marzi G., Massa B.,
Mutinelli F., Nazzi F., Pennacchio F., Porporato M., Stoppa G., Tormen T., Valentini M., Segrè
A., 2018. Appeal for biodiversity protection of native honey bee subspecies of Apis mellifera
in Italy (San Michele All’adige Declaration). Bulletin Of Insectology, 71 (2): 257-271, Issn
1721-8861.
212
Requier F., Garnery L., Kohl P. L., Njovu H. K., Pirk C. W.W., Crewe R. M. & SteffanDewenter I., 2019. The Conservation of Native Honey Bees Is Crucial. Trends in Ecology &
Evolution (in press).
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“Thus do you, but not for yourselves, produce honey, bees”.
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91. Renaissance portrait,
based on ancient portraits, of the
poet Publius Vergilius Maro.

As you may have understood, I like to explain the origin of this phrase that
is linked to an anecdote from the life of the poet Virgil, narrated by one of his
biographers, known as Pseudo-Donato (17 - 70 CE). One day Virgil had left his
poetry on the doorstep of a powerful Roman patrician and the poet Batillus, his
rival, took the credit for the anonymous composition, claiming to have written
it himself. Virgil, not one to waste time in sterile polemics, pinned the phrase
“Sic vos non vobis” to the same door three times and - with curiosity reaching its
peak, because nobody could understand the phrase’s meaning - he completed
the mysterious sentence by composing 4 verses:
Sic vos non vobis nidificatis aves
Sic vos non vobis vellera fertis oves
Sic vos non vobis mellificatis apes
Sic vos non vobis fertis aratra boves
(Thus do you, but not for yourselves, make nests, o birds
Thus do you, but not for yourselves, produce wool, o sheep
Thus do you, but not for yourselves, produce honey, o bees
Thus do you, but not for yourselves, drag the plough, o oxen.)

Virgil wanted to affirm that the true poet does not write the verses for himself,
to obtain praise and advantages for himself, and therefore it is useless to appropriate the poetic merits of others, because poems “belong” to those who read them.
Of the four verses of Virgil, only the one referring to the bees has had the
honour of being cited over and over again, in my opinion precisely because it is
the one that most closely describes reality. Birds make nests for their offspring,
sheep are shorn, but perhaps reluctantly so, and the ox would gladly do without
the yoke and the plough.
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Very often Virgil’s phrase has been quoted but as if pronounced by the
bees themselves: “Sic nos non nobis mellificamus apes” (“Thus do we, the bees
produce honey, but not for ourselves”) Even its abbreviation in non nobis
has had great success and was widely used in the past and in reality better
explains the autonomous, altruistic attitude of the bees, which when collecting nectar and pollen, simultaneously guarantee the reproduction of many
plants.
Beyond human categories such as generosity and altruism, bee society is
based on sustainability, a concept that goes far beyond altruism but instead
invests in the common good, now and in the future. As we have seen honey
bees do not in any way damage the environment in their search for food they
need to live or the site where they build their colony. They do not gnaw leaves
or flowers; do not damage fruits or the buds from which they collect propolis.
Even when they collect honeydew bees are beneficial to plants, reducing the
damage of sooty moulds and do not take care or protect the insects that produce
the honeydew like ants do for example and which can damage the plants from
which they suck sap, sometimes severely.
The reality is therefore very different from the sad thought expressed
by Giacomo Leopardi214 in his famous Zibaldone215 in which a lily is cruelly
sucked by a bee, in its most sensitive, most vital parts. The sweet apples are not
produced by the industrious, patient, good, virtuous bees without the unspeakable torments of those very delicate fibres, without ruthless slaughter of tender
little flowers. In most cases, when bees gather nectar and pollen, they ensure the
pollination of the flowers on which they feed, with efficiency and an imposing
critical mass as a result of the extraordinary size of their colonies that have a
range of action covering several hundred hectares.
Another aspect of bee sustainability is the absence of food waste. Food
waste, a cause célèbre of the current president of the Edmund Mach Foundation,
Professor Andrea Segrè216, is a reality that highlights the way in which modern
human society has distanced itself from the agricultural model that determined
our evolutionary success and progress in the past.
214
Count Giacomo Leopardi (at baptism Giacomo Taldegardo Francesco di Sales Saverio
Pietro Leopardi), who was born in Recanati in 1798 and died in Naples in 1837, was a poet and
writer and one of the most distinguished Italian men of culture of all time.
215
The Zibaldone is a collection of thoughts (4526 self-written pages) by Giacomo Leopardi
between 1817 and 1832.
216
Just mention to one of his many titles dedicated to the theme: Spreco, (“Waste”) 2014,
Rosenberg & Sellier.
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Plate VIII

A queen bee of Apis mellifera ligustica surrounded by a perfect retinue of workers.
The worker at the bottom of the picture is licking the queen. Reolon Beekeeping company,
Photo: Alessia Franchino/Gianfranco Reolon.

Plate IX

A. Brood (eggs and larvae at various stages) in a hive of the Alveare
del Grappa beekeeping company, Crespano del Grappa (Treviso) NE Italy,
June 2017. Photo: Paolo Fontana.
B. Worker bees including several newly-emerged from the cells in which they had developed
and recognisable by their silvery colour. Top-bar hive at the Apiamoci beekeeping company,
Isola Vicentina (Vicenza), NE Italy, May 2017. Photo: Paolo Fontana.

Plate XVI

Plate XVII

A. Queen newly-returned from a mating flight. The fertilisation sign, that is to say

pieces of the genitalia of the last male with which she mated is very evident. EMF Apiary
at Pergine Valsugana (Trento) NE Italy, May 2017. Photo: Alberto Sbalchiero.
B. Honeycomb being filled with honey in a top-bar hive colony at the EMF Apiary
at Navicello (Trento, NE Italy), May 2017. Photo: Paolo Fontana.

Bee Goddess, painted by Amanda Lindupp (sacredpathart.com).
A perfect synthesis of the mythological and spiritual aspects that link bees to the cult
of the Great Mother. Reproduction by kind permission of the artist.
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grow on the honeycombs of abandoned bee colonies, reducing them to dust
and rendering the cavities cleaned by them more attractive to new swarms,
compared to those with the honeycombs still intact or which have never hosted
a colony of bees. In beekeeping, on the other hand, they pose a serious problem
with frames kept in storage, especially those that have contained brood, such as
to make disinfection treatments necessary. This can be done with sulphur, acetic
acid or products based on Bacillus thuringensis219. Moths may also develop in
weakened bee colonies as well, in which not all the honeycombs are guarded by
bees, thus providing the beekeeper with a clear indication of the precarious state
of the hive.
As far as looters are concerned, there are many insect species that may enter
hives, where they steal food supplies or even feed on eggs, larvae, pupae and
newly-emerged bees. Most of these intruders are harmless to bees. The Black
Rose Chafer (Protaetia opaca) is a black beetle a couple of centimetres long,
which penetrates into the hives without protection at the entrance, to feed on
honey and bee bread. Bees also ignore them because they are unable to sting
these beetles through their carapace anyway. Sometimes as many as 20 or 30
may be present within a hive but they do not cause damage of any importance.
The Death’s-head Hawkmoth (Acherontia atropos) is a large moth with an
unmistakable livery, which has a series of adaptations to enable it to raid stores
within the hives. Its colours are camouflaged for the bees, and the famous skull
on its thorax in reality represents a representation of a bee. Moreover, this moth
is the only one of the European fauna that can emit a sound, which according
to some researchers imitates the song of the queen and is able to paralyze bees
momentarily. The sound is emitted from the pharynx through the short, rigid
proboscis with which the moth pierces the honey cells to gorge on the contents.
Usually however, the bees catch on to its presence, surround it, kill it and
mummify it with propolis. It is not uncommon to find the mummified remains
of these large hawkmoths in the hives and in my experience I have found as
many as seven of them in just a single visit. In Europe, however, this moth does
not cause damage to hives while it would seem that in Africa the effects of this
moth are very different.
Bacillus thuringiensis is a sporulated bacterium that lives in the ground. When it is
ingested via contaminated plant material, the bacterium sporulates in the host, an insect,
releasing toxins that are capable of damaging the digestive tract of larvae of many insects and
especially Lepidopterans, such as wax moths. There are several insecticides, which can be used
in organic farming, based on the action of these toxins.
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96. Death’s-head Hawkmoth, (Acherontia atropos). By Carlo Amoretti, The Cultivation of Bees for the

Kingdom of Italy (1811) table II.
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plays such a central role in the Eucharist, that is, in its supreme rite, during which
the renewed offering of the blood and the body of Christ is celebrated.
Thus mead, beer and wine (in our European cultures) are psychoactive
substances used in ancient times in religious-shamanic contexts, and today are
defined as “entheogens241“. These psychoactive substances have a marked psychedelic or hallucinogenic effect and produce altered states similar to mystical experiences. From this point of view, we could say that religion is not the opium of the
peoples, but it is opium that generates the religious sense in people.
The Great Mother

When talking about mythology we immediately think of the Olympus of
classical Greece, with the various gods and goddesses, always intent on squabbling among themselves or playing tricks on the human race. There are actually
an enormous number of these gods, that often have a vague parallel entity in the
religion(s) of ancient Rome, and, moreover, there are many very different and
in some cases even contrasting stories surrounding the same divine or mythological figure. It is much more difficult, however, to penetrate the origins of these
myths, because in some cases, the various religious revolutions have attempted
to cancel out or to tame earlier cults for their own ends.
As far as bees are concerned, just trying to stay on topic once in a while, the
archaic conflict between the feminine and masculine divinity is very interesting
and a conflict that seems linked to the various transitions from matriarchal to
patriarchal civilization.
In this context the cult of the so-called Great Mother takes on major importance and seems to be an archaic female deity. “Seems to be”, because her actual
existence has been proposed and theorised upon by many parties but that obviously, in referring to the dawn of time, has never been confirmed. Erich Neumann
writes: “When analytical psychology speaks of the primordial image or archetype242 of the Great Mother, it is referring, not to any concrete image existing in
space and time, but to an inward image at work in the human psyche243.”
241
“Entheogen” is a neologism, coined at the end of the 1970s, which derives from the
ancient Greek: entheos, which literally means “God inside”, and genesthe, or “generate”.
242
The term archetype is used to indicate, in the philosophical field, the pre-existing form
and primitive of a thought; in analytical psychology, to indicate the innate and predetermined
ideas of the human unconscious.
243
Translated back from Neumann E., 1981. La Grande Madre. Fenomenologia delle
configurazioni femminili dell’in conscio. Romea, Astrolabio Editrice: 383 pp.
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There is, however, a vast amount of archaeological material related to statuettes, graffiti, bas-reliefs, paintings and terracotta artefacts, which have been
identified as primordial female deities and which are believed to represent this
Great Mother. In fact, Laura Rangoni writes (in translation): “However, we can
say with absolute certainty that since the beginning of time the Great Mother
has accompanied the slow evolution of humankind244”.
Mythological figures attributable to the Great Mother seem to be present in
all cultures and their myths obviously appear linked to the Earth, to birth and
motherhood and to the feminine as a link between humankind and the supernatural as well as to death, for the obvious repetition of birth-death cycle typical
of every living being. This cult appears to be linked to the matriarchal structure
of prehistoric hunter-gatherer societies. The veneration of the Great Mother
perhaps dates back to the Palaeolithic and according to many authors, including Rangoni “With the passage from the Palaeolithic to the Neolithic and the
progressive domestication of animals and the cultivation of the first plants, the
Goddess slowly transforms from the Great Mother, pregnant with life, to the
Goddess of the fecundity of the Earth and to her are linked symbols drawn from
vegetation such as fruits, flowers and herbs (such as the poppies depicted in the
Omphalos245 of Crete), and animals such as the sow that, for their prolificness,
are considered the very emblem of fertility”.

111. The famous steatopygian
Venus of Willendorf, dated to between
25,000 and 26,000 years ago.

Rangoni L., 2005. La Grande Madre. Il culto del femminile nella storia. Tascabili Xenia: 128 pp.
In antiquity, the Greek word omphalos (navel) wasa used to indicate a stone or an object
of religious value.
244
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interesting insight. Let us begin with Aristotle and his sentences, which I have
extracted in the order in which they appear from the books VIII and IX of the
Historia Animalium437. But before listing what Aristotle says about the bees it is
right to clarify an important aspect, and being unable to write anything decent
by myself, I have borrowed the effective words of Fabio Roscalla438: Anyone
looking for a complete and exhaustive treatment of honeybees and Greek beekeeping
in Aristotle would be disappointed. Mainly theoretical reasons prohibit it in that
Aristotelian zoology is interested in the study of the living being in general. Not
individual animals therefore but the animal (Zôon) represents the specific object of
the philosopher’s research, from the first important biological work, the Research on
animals to the last, the Parts of animals and above all the Generation of animals.
The discussion reserved for bees is therefore part of larger sections that raise more
general problems, such as the reproductive behaviour and, to use modern terms,
genetics and embryology439.

Chapter II

“Even insects strip off their old (skin) ...”
“The animals that are generated by larvae break the membrane, and the bees and
grasshoppers do so in a similar way.”
“As for bees, there are certain small animals that damage the hives…”
“Another animal is a kind of moth. The bees get sick especially when the bushes have
flowers hit by disease (oidium or rust) and in dry years.”
“As for insects, the most industrious ... are the type of ants and bees…”
“... all those that make honeycomb, for example the bees…”

And finally below are Aristotle’s phrases involving bees:

“Bees do not hunt anything and rather produce and conserve (their nourishment)
for themselves: their nourishment, in fact, is honey.”

“The bee alone does not rest on what is corrupt, and feeds only on what has a sweet
taste; it also very willingly procures water, where it flows.”

“They also have another food, which some call cerint (pollen).”

“Almost all insects hibernate... hibernating in winter, with some remaining thus for
many days, others only on colder ones, such as bees. Even these, in fact, hibernate;
a sign being that it would seem that they do not eat any of the nourishment offered
to them, and if one of them crawls out, it appears transparent with a visibly empty
belly. They rest from the setting of the Pleiades (an event that marked the start of
winter in the ancient world) until the spring.”
Translated from: Aristotele, 2008. Vita, attività e carattere degli animali. Historia Animalium
– libri VIII-IX. Edited by Andrea L. Carbone. Duepunti Edizioni, Palermo: 208 pp.
438
Roscalla F., 2002. Le api tra mito e scienza. In Entomata. Gli insetti nella scienza e nella
cultura dall’antichità ai giorni nostri (Edited by Longo O. & Minelli A.). Memorie dell’Istituto
Veneto di Scienze, Lettere ed Arti. Venezia: 242 pp (131-149).
439
Chi cercasse in Aristotele una completa ed esaustiva trattazione sulle api e sull’apicoltura
greca, rimarrebbe deluso. Lo vietano principalmente ragioni di ordine teorico: la zoologia
aristotelica è interessata allo studio dell’essere vivente in generale. Non i singoli animali quindi,
ma l’animale (Zôon) rappresenta l’oggetto specifico della ricerca del filosofo, dalla prima importante
opera biologica, le Ricerche sugli animali, fino alle ultime, le Parti degli animali e soprattutto la
Generazione degli animali. L’esposizione riservata alle api rientra pertanto all’interno di sezioni più
ampie che affrantone problemi più generali, come quello dei comportamenti riproduttivi e, per usare
termini moderni, della genetica e dell’embriologia.
437
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“... carrying tears from different flowers and trees (propolis).”
“They always make their own (cells), those of the kings only if there are abundant
births, those of the drones if there is an abundance of honey...”
“They begin their work from above, starting from the top of the hive and weaving
their way downward together...”
“At the entrance to the hive the first section of the entrance is covered by material
(propolis)...”
“The kings do not fly out, unless they do it together with the whole swarm, neither for
nourishment nor for other reasons.”
“If the king leaves without a swarm, (the swarm) flies after him on his trail until
they find their chief using his scent.”
“During each flight, the bee does not move between flowers of different species, but
for example, from one violet to another...”
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161. The famous bust of Aristotle
discovered in 2005 during excavations
on the Acropilis of Arìthens.

“Once the little ones have grown up (the bees) lay their nourishment with them and
cover them: when they are able, they emerge, breaking the covering by themselves.”
“Bees do not flee any animals except themselves...”
“Those that sting die, because they cannot withdraw the sting without (losing) the
intestines...”
“The leaders are less aggressive and less prone to sting.”
“They do not like unpleasant odours.”
“They die also because of other circumstances, and when this happens many
commanders are generated, each of which takes away a part of it.”

“If the guide (the king) is alive, it is said that the drones are generated separately;
otherwise, they are generated by the bees in the same cells as the bees, and become
more animated...”
“The cells of the drones are larger. Sometimes they manufacture those (cells) of the
drones separately, but mostly among those of the (worker) bees...”
“The bees rest on the combs and they digest them. If they do not, they say, the honeycombs are ruined and covered with cobwebs...”
“When worker bees kill something, they (then) try to get it out of the hive, and if one
of them dies inside, they take it out.”
“When they are about to make a sortie (swarming), for a few days you hear a
monotonous and particular sound, and two or three days before, (relatively) few fly
around the hive.”
“There are (bees) suitable for every function, for example some collect from flowers,
others to collect water, others smoothe and restore the combs.”
“In the swarms in good condition their reproduction is interrupted only for the forty
days that follow the winter solstice.”
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“When the honey is scarce they drive away the drones and get figs and sweets ( for
themselves).”
“Another disease is a kind of laziness of the bees; which is accompanied by a bad smell
in the hive ( foulbrood?).”
“All bees get rid of their excrement when they take to the wing...”
“The small ones have a greater propensity for work than the large ones...”
“They suffer more hunger when they begin (to work) at the end of winter...”
“... honeycombs must be left in relation to the population (requiring them).”
“When drones are few this is beneficial to the hive, because the bees are more industrious in production.”
“Bees foresee bad weather and rain. A sign: they do not fly away and regroup (in the
hive) when the weather is still good, and according to this the beekeepers know they
are preparing for bad weather.”
“It is useful to plant wild pears, broad beans, alfalfa, syriac (perhaps savory, Satureja sp.), okra (Abelmoschus esculentus), myrtle, poppy, thyme and almond trees
around the apiary.”
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Only the highest of scholars and the vilest
of the ignorant are immutable

The management of bees is mainly done in order to obtain their most
precious and abundant product, honey. It is a matter of management, and not of
actual breeding, because it is bees that breed new bees, whether they are workers,
drones or queens. Even when we provide our bees with syrups and fondant, even
when we pick up a young female larva and place her in an artificial plastic queen
cup to breed new bees, the new queens will always be the bees of the colony we
manage. This is beekeeping, bee management.
This said, these marvellous insects besides producing honey have a sting, and
they are legion. Opening a beehive is like opening the doors of heaven and hell
at the same time. Paradise because the beehive is a source of life and sweetness,
hell because tens of thousands of stings are theoretically ready to inject us with a
painful and sometimes dangerous poison. To be a beekeeper we must first defeat a
fear of the bees, as a famous Italian saying goes: Chi ha timore delle api, non leccherà
miele, (“Those afraid of bees won’t get to lick honey.”). Being afraid of bees therefore means fear of being stung, but also even being terrified by a myriad of buzzing
insects circling around us. But in addition to a fear of bees there is also fear for
bees. This can also prove an obstacle. Carrying out beekeeping means carrying out
manipulation of bees, and this exposes us to the risk of causing damage.
We can damage the colony with foolish choices but we can also cause the
death of some bees, even just by opening and closing the lid (also called a crown
board) of the hive if it has one, or by removing and replacing the frames or bars
carrying the combs. Recently an interesting booklet was been published, written
by the very happy and fruitful pen of Paolo Faccioli, whom I had the pleas◀ 213. Plate from: Simon J. B., 1758. Le gouvernement admirable ou la république des abeilles et les

moyens den tirer une grande utilité. Paris: 280 pp.
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Plate XXX

Plate XXXI

A. Partially overlapping combs in a BF top-bar in the Apiamoci top-bar apiary at Camp

Ruffaldo (Grossetto, Tuscany, W. Italy), June 2015. Photo: Attilio Filippi Farmar.

B. Cageing up the queen in a “Chinese” style cage in the top-bar belonging to Ivo

Calgaro at Isola Vicentina (Vicenza), NE Italy, July 2016. Photo: Damiano Fioretto.
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Application of oxalic acide Apibioxal, after the removal of just
the Gareth shims in a BF top-bar hive in the EMF Apiary at Pergine Valsugana
(Trento) NE Italy, May 2017. Photo: Paolo Fontana.
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I care

“I care” is a slogan that has its roots in certain popular movements in the
United States of America in the early decades of the twentieth century. I got to
know it, however, through an emblematic and controversial figure of an Italian
priest, the priest of Barbiana, or Don Milani (1923-1967). I care means “it’s my
business, I have to do my part.” After the sleazy fascist slogan “I don’t care” (“Me
ne frego”), the care of Don Milani constituted an incitement to action in first
person, of interest in others, as we have to do today with regard to bees and the
environment more generally.
After having seen the extraordinary crop of knowledge available today on
the biology of honey bees, after having examined the evolution of the relationship between bees and humans, passing from the hunt for wild honey bee
colonies, crossing through to the spiritual and symbolic aspects of bees, hives
and honey, and after having gone through a history of beekeeping and arriving
at the highlighting of today’s problems and possible future prospects, I would
now like to stick my neck out of the hive and tackle some of the other crucial
aspects for the survival of bees and apiculture itself. Although the main purpose
of this book is to highlight the wonder and beauty of bees, I cannot forget that
today bees are suffering.
The most characteristic aspect of the bees is that they are organized into
superorganisms that interact within themselves and with the external environment in a very intense fashion. Anyone who practices beekeeping or who cares
about the survival of this species, essential for the maintenance of natural
balances, at least in its areas of origin, must necessarily question these issues,
which we could define as “environmental”.
◀ 294. Plate V from : Liger L., 1713. Le nouveau theatre d’agriculture. Paris M. David: 831 pp.
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295. The cover of Time magazine
(August 2013) on the grave problem
of the disappearance of honey bees.

An effective and comprehensive discussion of the issues that make up the
so-called “bee decline”, together with proposals for concrete actions, is presented in simple but precise terms from a scientific point of view, in a very new
publication by the dear friend Marco Valentini and entitled: Because it is still
possible to save the bees. Here’s how I explained it to my niece831. I would also like to
propose by my side some simple and concrete actions with which every person
can get involved in order to make a concrete and personal contribution to the
perspective of an urgent change, towards a possible greater sustainability in
every area of human society, now that we know, it’s up to us!
Salus populi suprema lex esto832

Always bearing in mind that, as Marcus Aurelius829 wrote, “what does not
benefit the swarm does not even benefit the bee830”, I have already reiterated this
concept, but on too many occasions we forget that, in relation to honey bees,
we are dealing with a wild and not a domesticated animal and that the biological unit is not the single bee but the colony. Indeed, as if in a sort of natural
videogame, in bees we also have a third level, that of the interaction between
the colonies at a local level, which is what, at the end of the day, permits the
survival of the species itself. If we do not set off from these fixed points every
time, we will not make much progress, either in the identification and analysis
of problems or in the search for possible solutions.
In the following few paragraphs, which form the conclusions of my intellectual but also my experiential path, I will try to discuss the problem of colony
collapse, the disappearance of the wild colonies of A. mellifera, the environmental modifications and the consequent dramatic reduction of the sources of food
supply for bees, ongoing climate change and the effects on bee health of the use
of pesticides and other sources of environmental pollution. I will not elaborate
on presenting data or presenting pre-packaged theses, because my sole objective is to focus attention on these aspects, towards which every beekeeper and
indeed, every citizen, should pay their utmost attention.
Marcus Aurelius Antoninus Augustus (121-180 BCE), better known as Marcus Aurelius,
was an emperor but also a Roman philosopher and writer.
830
Marcus Aurelius, Meditations, VI / 54. The Meditations are a series of reflections, written
in 12 books in Greek and constitute a unique literary work of its kind, which seems to retrace
the last 12 years of the interior life of the August author.
829
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To talk about the problems related to the survival of bees, usually framed in a
phenomenon defined as “the decline of bees”, it is best to start from a syndrome
that is as worrying as it is unknown: Colony Collapse Disorder, often given the
acronym CCD.
First of all, we should say that, since the second half of the 1970s, in the
United States of America (and not only there unfortunately) a dramatic reduction in the number of wild bees has been observed, that is to say of the Apoidea
which, before the transfer to the Americas of our Apis mellifera, were responsible for the pollination of the spontaneous flora. In correspondence with this
phenomenon, a significant, albeit gradual decline in the number of honey bee
colonies bred by beekeepers has been observed, from a combination of the losses
due to various factors such as urbanization, the use of pesticides, acariosis and
Varroa, together with the ageing of a whole generation of elderly beekeepers
with the consequent cessation of the activity of many beekeeping companies.
But in addition to these gradual phenomena, between the end of 2006 and the
beginning of 2007, the death toll grew rapidly, reaching hitherto unknown
proportions.
The term Colony (or Hive) Collapse Disorder was created at that time,
proposed to describe these sudden losses of hives. In the same period European beekeepers were faced with a similar phenomenon, in Belgium, France, the
Netherlands, Greece, Italy, Portugal and Spain. The syndrome of depopulation
of the hives therefore appears as a dramatic and sudden disruption and therefore
831
Valentini M., 2019. Perché è ancora possibile salvare le api. Ecco come l’ho spiegato a mia
nipote. WBA Project, 8: 84 pp.
832
“The health of the people should be the supreme law.”
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The preservation and growth of nectar-producing flora, in natural, cultivated and urbanized environments, is a challenge that must involve those who care
about bees, beekeeping and obviously the conservation of biodiversity.
Parum veneni non nocet?

At University, where I studied agriculture in Padua, my relationship with
pesticides and chemicals used in agriculture was already not a particularly
friendly one. I might also say that I immediately felt a certain instinctive rejection of them. Nonetheless I had to study fertilizers, herbicides, insecticides and
so forth. So we met, but we never made friends. I can’t hide it.
Talking about the problem of pesticides, as pesticides are sometimes called or
biocides in general, is a bit like talking about hunger in the world or peace. Everyone, or almost everyone, knows that hunger in the world is a very serious problem,
but in the end it seems too big a thing to really solve. In fact, sometimes I have a
sickening feeling that this problem is a function of a whole food chain of individuals and organizations that eat because of hunger in the world. Obviously there
is a body of sincere and truly altruistic humanity, but the problem is there, ever
more pitilessly before our eyes and it no longer surprises us that a solution is not
found. But let’s go back to the issue of farm chemicals, which is not so far unrelated to that of hunger, since often, to justify the problems caused by agrochemicals,
we accept the status quo because somehow or other we have to feed the world.
There are thousands and thousands of studies and experiments that have
been carried out to evaluate the effects of pollutants in general, of this or that
insecticide or this or that substance with a herbicidal action on honey bees.
The use of various substances to control the parasites of domestic animals or
of organisms harmful to cultivated plants is certainly not something new, but it
has been largely since World War Two that the use of agricultural pesticides has
become an integral part of production strategies. There are entire production
chains that include crop seeds selected to resist a given herbicide, suitable fertilizers for the same plant and, included in the package together with fungicides
and insecticides to be used in a preventative manner.
Even agricultural models such as the organic one are not exempt from the
idea that the solution to the various problems caused by the enemies of plants
can come, at least in part, from the application of a substance capable of eliminating a harmful organism or in any case preventing its proliferation.
The insecticides allowed in organic farming are in any case insecticides.
It’s what I call a pharmacological approach. The symptom is treated but not
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300. The problem of the drift in the environment of pesticides during their application.
Diagram: Paolo Fontana.

the cause. Bees and insecticides. Bees and pesticides. Both really nice binomials, because bees, as birders say about birds, “have wings and go wherever they
want852”. Bees visit fields not managed by the beekeeper (who is often also a
farmer) who breeds them. Bees also visit public and private gardens, allotments
and road margins, livestock farms and residential area - all dangerous places for
a bee, but places where bees go, attracted by flowers and honeydew production.
But in these places the bees may come into contact with substances voluntarily
spread on the vegetation or that perhaps have drifted on the wind and reached
plants that from the bees’ perspective are interesting as a food source.
Our society has become so accustomed to the use of pesticides that those
who decide to grow a few vegetables, to be sure of what they they are going
to harvest, often use them in vastly greater quantities than professional farmers
would. Often the neighbour’s apples are those of Snow White... poisoned. But
let’s examine how bees poison themselves.
Bees collect what they need in the environment from plants including nectar,
honeydew, propolis and pollen. Nectar and honeydew are gobbled up by bees
and introduced into the honey stomach. If the nectar or honeydew has been
contaminated with substances toxic for the bees, it is the foragers themselves
that suffer their effects. If the poison is therefore ingested, depending on its
mode of action, the bees may die immediately or they may even manage to
return to the hive but arrive dying.
852

Bruno Massa, personal communication.
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302. How the pesticides enter the hive and are transmittedamong the individuals of the colony.
Diagram: Paolo Fontana.

1.
2.
3.
4.
5.
6.
7.

The foragers bring contaminated nectar and pollen into the hive
Pollen is stored and transformed into bee bread
The nectar is stored and transformed into honey
Mature larvae are fed with contaminated honey and bee bread
Bees raised with honey and contaminated bee bread are born
Bees bred with contaminated honey and bee bread secrete contaminated royal jelly
Bees bred with contaminated honey and bee bread secrete contaminated wax

Every nurse bee must be able to recognize the various stages of the larvae to be
fed. Construction bees and guardian bees must be able to do their job diligently,
and the fanning bees need to regulate the temperature too. But another problem
of pollen contamination derives from the fact that even the bees that need to
secrete royal jelly feed on it. In many cases one can observe, as we have seen with
our experiments (in the course of publication), that these contaminants pass from
the pollen to the nurse bees and from these, through the secretion of contaminated royal jelly, to the younger larvae and to the queen herself.
Agropharmaceuticals applied as powders, or in any case dispersed in the
environment in this form during their use, such as certain substances used in the
seed coatings of many agricultural plants, ultimately behave like pollen. They are
not ingested by the bees, but are captured by the down on their bodies before
eventually ending up in the bee bread.
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Another aspect related to bee bread, investigated mostly in recent years, is
that of the effect of fungicides. These pesticides, used to fight fungi and similar
organisms responsible for various plant diseases, have a negative effect on the
bees’ microbiota, their useful microorganisms, both those responsible for the
formation of bee bread and those strictly present in the digestive system of adult
bees or brood.
The effects of polluting substances on bees can therefore be distinguished in
their acute and chronic activity and we talk of poisoning or acute effects when an
immediate reduction in the population of a beehive is observed. This reduction
may be related to the observation of the “sudden death” - also the name given
to a cannon on the ship The Surprise854 - of many bees, but also to the presence
of many debilitated and dying bees inside or outside the hive. The reduction
of the population may however also be due to a considerable loss of foraging
bees due to disorientation. In this case we speak of depopulation. Typically these
acute episodes can be recovered from by some of the affected colonies, but if the
effect of the pollutant is slow and continues over time, and there is a progressive
decline of the colony and this is called chronic poisoning.
In these cases it is difficult to identify the causes because often a considerable
amount of time passes before we realize what is happening. As the bees usually
draw both nectar and pollen from the same flowers, it is not rare to observe the
two effects in the same colony, with a very poor prognosis in this case.
From an environmental point of view contamination can occur directly or
indirectly. I’ll explain. If a person, stupidly, applies an insecticide or a substance
that is toxic to bees, to a flowering plant and this plant is sought after by bees, it will
have created a very strong source of contamination. If, however, the insecticide is
applied to a plant not in bloom, but nearby there are plants in bloom frequented
by bees then part of the insecticide will end up, “drift” as they say in jargon, onto
these flowers as well, putting bees and other pollinating insects at risk.
As far as honeydew is concerned, this sugary substance produced by
aphids, cochineal bugs, psyllids and other sap sucking insects, not being strictly
produced in conjunction with a flowering, its contamination may occur directly
or indirectly. The contamination is direct if, for example, an insecticide treatment is carried out against the psyllid on a given plant, for example a pear tree,
not in bloom. In this case the honeydew produced before all the psyllids die
854
HMS Surprise, is the war corvette, a sailing ship armed with 24 cannons that was
commissioned for many years by Jack Aubrey, the lucky and inventive character of a very
famous literary saga of the English writer Patrick O’Brian (1914-2000).
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320. Part of my library on bees. Photo: Paolo Fontana.

Reading is for the mind what the exercise is for the body

I think it is useful to gather the bibliographic citations, sorted alphabetically,
at the end of the book. If you have managed to get to the bottom of this text,
you’re tough, and you’ll have an appetite for new and more in-depth knowledge.
On the other hand, reading is for the mind what exercise is for the body897.
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Ingegnose son l’Api
se miri il mèl che far si dolce sanno,
ma più se miri il loco ov’elle il fanno.
Corre lo stuol sagace
a quel marmo loquace
che ne’ labri soavi
serba ancor gli aurei favi, e negli accenti
tien gli aghi ancor pungenti898.
(Ingenious are the Bees,
If you admire for the honey that so sweet they produce,
but even more if you look for the place where they make it.
The sagacious swarm runs
to that talkative marble
that in the sweet lips
still preserves the golden honeycombs,
and in the accents it keeps the still pungent needles)

321. A statue of a farmer’s wife holding a small barrel
which is actually a beehive. In the garden of Michele Cumerlato,
Novoledo (Vicenza), May 2017. Photo: Paolo Fontana.

898
Giovan Battista Marino, 1620. Nido d’api nella statua di Cicerone (“The Bees’-nest in the
statue of Cicero”), in La Galeria del Cavalier Marino, distinguished in paintings & sculptures.
Giovanni Battista Ciotti, Venice).
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