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Introduction

Designed as spaces of study and research, botanic gardens are where the lavish beauty of the natural world collides with cutting-edge scientific developments. Throughout history the role of botanic gardens has shifted according to the context of the time, from primarily places of medical research to key theatres in the age of exploration, and more recently with a focus on conservation in the face of the escalating climate challenges.

With their earliest origins stretching back to the ancient Levant, it is said that there are currently over 2,500 botanic gardens in existence around the world. Today, they are forging the way in conservation efforts and scientific research, but the roots of these horticultural institutions are much older. From early blueprints such as the 4th century BC garden of Aristotle, or the oldest botanic gardens that have been in continual use – the Garden of the University of Padua, established in 1545. In this book we explore the history of botanic gardens through 40 examples of the most important and fascinating gardens of the world. Beginning with the earliest examples, exploring the early origins of botanic gardens in Renaissance Italy at Pisa and Padua, then moving through the centuries to the present day and discovering how the creation and purpose of botanic gardens has evolved throughout history.


[image: Illustration]

Mosaïcultures Internationales. In 2013 the competition took place in Montréal Botanic Gardens. Mosaïculture is the art of making three-dimensional sculptures from plants and flowers, here over three million flowers were used to produce sculptures which were then displayed in the garden.
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The sub-tropical gardens at Tresco Abbey on the Isles of Scilly have their own microclimate.



The botanic gardens chosen are not always the biggest, most famous or most preserved, some are chosen for their historic values, some because they are pushing ahead with scientific research, others are repositories for rare plant species and those facing extinction. The Botanic Garden Conservation International stated in 2018 that the criteria to define a botanic garden were to ‘have a greater emphasis on conserving rare and threatened plants, compliance with international policies, and sustainability and ethical initiatives.’


[image: Illustration]

A portrait of the Greek physician, pharmacologist and botanist, Pedanius Dioscorides, by Remondini.



Medicinal Botanicals

Since the beginning of time people have strived to find healing properties in plants and to identify plants with medicinal qualities. In Ancient Egypt we know plants were used for medicine and collected by royalty. One of the oldest pieces of evidence is the Ebers Papyrus (now in the library of the University of Leipzig), a medical papyrus scroll written circa 1550 BC. It reveals how ancient Egyptians used and collected plants, containing 800 prescriptions referring to 700 plant species and drugs used for healing. Many of them are plants we recognize today, such as pomegranate, garlic, onion, fig, and coriander. We also know that pharaohs sent parties out searching for plants: one was Queen Hatshepsut, who around 1500 BC sent five ships to the Land of Punt to bring back living specimens of plants and desert trees for her.

Evidence in ancient texts tells us that plants were always considered for their utility, it is only much later that we find the study of pure botany and applied botany. The work of Pliny the Elder (born in 23 AD) is all lost apart from one survival, Historia Naturalis: an epic undertaking of 37 volumes, it is an encyclopaedia of everything to do with the world. It was copied many times but is considered the largest Roman work to come down to us. Amongst the numerous subjects he tackles are cosmology, astronomy and for us of particular interest, botany, agriculture, horticulture and pharmacology. In Book XX Pliny describes kitchen garden plants, giving the medicinal use for each of them: for example, he says if chicory is boiled it ‘loosens the bowels and benefits the liver’. In Book XXII he tells us he does his own research into the medicinal use of herbs because he doesn’t trust doctors, who he says don’t properly investigate the herbs and medicines they prescribe.


[image: Illustration]

An illustrated page from an early printed version of Dioscorides’ De Materia Medica, dated 1552.



One of the early Greek botanists was Theophrastus, whose seminal works include Enquiry into Plants and On the Causes of Plants which classified plants and explained the economics of growing them. Another Greek writer, Pedanius Dioscorides, wrote the classic work of ancient times De Materia Medica in circa 77 AD. This text is incredibly important as it references botanic tradition, it survived in various forms, it was translated into Latin from Greek in late antiquity more than once, and was one of the first scientific texts to have a significant effect on Arabic medicine as well as medical practices across Europe. It gives the information on medicinal plants that was to constitute the basic materia medica until the late Middle Ages and the Renaissance. The Vienna Dioscorides is the most beautiful and the oldest manuscript copy to survive. It was made 512 AD in Constantinople for a Byzantine princess, Anicia Juliana. It contains hundreds of exquisite images of plants and animals, some but not all depicted naturalistically. Pliny the Elder wouldn’t have approved as he said it was inadvisable to illustrate herbal texts as inaccuracy could be dangerous. He wasn’t wrong to be wary, Theophrastus was a philosopher and botanist, Dioscorides was a physician, pharmacologist and botanist but not all the early authors came with this background. Other writers were not botanists and were unfamiliar with many of the plants they were documenting.


[image: Illustration]

A beautifully illustrated folio from an Arabic translation of Dioscorides’ De Materia Medica, possibly from Baghdad.



The Age of Discovery

Important factors that impacted plant movement across the globe included, from the 14th century onwards, Portuguese sailors and their voyages of discovery, followed swiftly by the Spanish and other Europeans. Although it was the later 15th century Portuguese discoverers who filled the royal courts in Lisbon with gold, spices, illuminated manuscripts, talking birds, exotic animals and plants. The gardens and menageries were lost in the Lisbon earthquake and tsunami of 1755, as was the royal library with its manuscripts and its attached Cabinet of Natural History. In 1453, two major world events happened: one was the invention of the printing press, and Pliny’s Historia Naturalis was published in Venice in 1469. The other event was when the Ottoman army captured Constantinople, one outcome of this was the circulation of Greek scientific treatises and texts into western Europe.
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The Cantino Planisphere of 1502 shows the world as known by the Portuguese after their great explorations at the end of the 15th century.



However the botanic gardens as we know them today began in the 16th century in Italy with the advent of iatrochemistry. The Italian Renaissance saw the medicinal simples gardens of the monasteries evolve into physic gardens, these were attached to centres of learning and were the forerunners of today’s botanic gardens. The gardens of Pisa and Padua were the first to be founded for the academic study of medicinal plants, Universities across Europe were quick to follow and gardens such as Leiden and Oxford were founded. They were still using the ancient texts, including those of Theophrastus and Dioscorides, while at the same time new plants were being brought into Europe from other continents, Africa and the Americas, these were plants which people were not sure how to use, whether they were medicinal or culinary. The rich trading ports of Venice and the Amalfi coast brought not only spices and treasures into Italy but also these exotic and unknown plants. New classifications and investigations were needed to understand how the plants could be utilized.

Some of these new and exotic finds were going into the hands of private collectors, the Renaissance Humanist garden makers inspired by classical literature, such as Homer (who mentions hundreds of different plants) and the gardens described in the letters of Pliny the Younger and in the ‘Metamorphoses’ of Ovid. The Italian courts were vying with each other to have the best in art, architecture and gardens. Families such as the Medici in Tuscany were instrumental in the forming of botanic gardens in Pisa and in Florence, these were status symbols but they also became repositories of scientific knowledge about nature and the world. In their private gardens the Renaissance nobility had the best and rarest plants they could get their hands on. The Gonzagas in their Ducal Palace in Mantua had a Giardino dei Semplici – a botanical garden and a hanging garden of orange trees. The d’Estes of Ferrara with their ‘Delizie’ with rare plants and exotic animals, all were plant collectors.
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A detail from the ceiling of the Sala a Fogliami (Room of Foliage) in the Palazzo Grimani, Venice, painted during the 1560s by Camillo Mantovano.



The Age of the Enlightenment saw the explorers looking for scientific discoveries around the world, using new technological innovations and taking with them naturalists and botanists. The Western royal courts were the great patrons, the Kings of England and France sending many on voyages of discovery. Later, as empire took hold and the western explorers travelled to more remote places, the plant hunters went too. For the colonizers wanted crops and slaves to grow them and whole agricultural histories would be wiped out for new crops to be grown that would be profitable for the colonizers. The plant hunters had their own lucrative business, bringing rare, curious and exotic plants to the excited (and rich) garden owner.

Kew Gardens and other gardens, such as Real Jardín Botánico de Madrid were fundamental to the plant hunting and discoveries that took place during the 18th and 19th centuries. They were focused on cultivating the new species that were being brought back from expeditions. Some botanic colonial gardens were formed with the directives from Kew Gardens, others independently but often with economic botany as well as the horticulture and science at their core.

The Future of Botanical Gardens

Today the role of the botanic garden has changed. Some act as repositories for the rare specimens, to protect the world’s plant diversity threatened with extinction, others are more focused on ex situ conservation to save plants. The botanic gardens set up through colonies and empires are now making the break from centuries of oppression. They are now investigating and establishing the endemic plants that were erased from their natural habitat. Some were lost through the exploitation of the land, crops brought from other lands to be grown cheaply and at great cost to the inhabitants whose territories (and they themselves) were used for profit. Illegal plant trade is a huge problem, as is unsustainable plant collecting. The poaching of plants puts more pressure on ecosystems, removing plants that are contributing to the native habitat (i.e. plants that prevent erosion and are then removed) and endangering plants into extinction.

Botanic gardens are investigating and researching plant taxonomy and genetics, phytochemistry, hoping to find useful plant properties for global issues such as climate change. The threat of climate change must be one of the biggest challenges and plants are being studied to see which can adapt and withstand the environmental damage. Education remains one of the main aims of botanic gardens as it was in the beginning, they now need to teach us how to care and hopefully mend the world we humans have been damaging.
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The Royal Botanic Gardens, Kew in London were central to the discovery of plant species in the 18th and 19th centuries.






Orto Botanico di Pisa

Italy (1544)

Minutes away from the crowds of tourists who flock to the Piazza dei Miracoli, the oldest University Botanical Garden in the world is hidden behind high walls. Its calm serenity is in marked contrast to the piazza, where masses of people with phones and cameras congregate to photograph themselves with the Leaning Tower of Pisa.

History

The garden at Pisa was established in 1543–1544 by Cosimo I de’ Medici, Duke of Florence, and later Grand Duke of Tuscany (in 1569). He created not one but two botanical gardens: a year after Pisa he founded a second in Florence. Cosimo was a keen plant collector: he already had gardens full of rare and expensive exotics, but it seems he was not the pioneer he appears to be. The garden at Pisa was developed primarily to encourage Luca Ghini to take up the post of Cosimo’s private physician. Ghini was Professor of Medicine at Bologna University; his efforts to establish a teaching garden for his students there had come to nothing, and as a condition of accepting the position offered to him in Pisa, he insisted that Cosimo should pay for a private garden of medicinal plants. He took the title of ‘Professor of simples’ (Professor Simplicium), and a ‘garden of simples’ (physic garden) was built as a teaching aid for his students. It was the first of its kind, and was to be copied by universities around Europe. Ghini completed its construction, and assembled a collection of many rare and interesting plants. He is credited with inventing the herbarium, a collection of dried plant specimens that could be studied at any season of the year, which he brought with him to Pisa. During his time at the garden he was responsible for teaching many influential botanists, including Andrea Cesalpino, who was to succeed him as superintendent of the garden (1554–1558).

Originally built on the right bank of the Arno River, it was moved closer to the University in 1563, and in 1591 was relocated to its present location near the Piazza dei Miracoli. Over time, more land was acquired for it, and it now occupies 3 hectares (7.4 acres).

The giraffes

Perhaps the most unusual addition to the garden over the centuries happened in the 1800s, when it became home to a family of giraffes. A drawing of a single animal in a circular enclosure was made (probably from a hot-air balloon) by French artist Alfred Guesdon in around 1849, and recent research by Gianni Bedini and Simone Farina at Pisa University has revealed correspondence from Paolo Savi, then the garden’s director, which mentions that the giraffe, ‘a male, now lively and cheerful, so that he seems very healthy...has a cow with calf in his company.’
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Pisa, the Orto Botanico. The building seen to the right is the Palazzo delle Conchiglie (originally the Botanic Institute), whose rocaille shellwork was added in 1752.



The seven sectors of the garden

The Botanical Garden is organized into seven areas, each holds collections which are arranged scientifically, and there are over 6,000 plants from five continents, including a range of succulents from the desert regions of Africa, America and Mexico, Mediterranean flora, and native species from the nearby Tuscan marshes. The Orto del Cedro (Cedar Garden) has seven monumental trees, including an Oriental Plane (Platanus orientalis) planted in 1808 that measures over 25m (80ft), while the Orto del Gratta has a pond of aquatic plants, some of which are endangered in the wild.

The Orto del Mirto (Myrtle Garden) takes its name from the myrtle tree (Myrtus communis) planted here in 1815. It features about 140 species of medicinal plants (reflecting the collection of the original Garden of Simples), and is regularly used by Pharmacy students from Pisa University.

The Botanical Museum (Scuola Botanica)

The Botanical Museum, founded in 1591 by Grand Duke Ferdinando I de’ Medici, is now situated in the ‘Palazzo delle Conchiglie’ – the ‘Palace of Shells’, named for its 18th-century façade decorated with seashells and coral. Inside is a gallery of portraits of famous botanists with links to the garden, a wonderful 16th-century Tuscan oak doorway that was once the entrance to the gardens, and the recreated Cabinet of Curiosities or Wunderkammer. Early visitors recorded they saw whale bones, a stuffed crocodile and all kinds of strange fossils and animals.

The objects in the museum are mainly related to the teaching of botany. One room is full of very rare, early botanical models of citrus and fungi, created in beeswax and plaster, made by Luigi Calamai and his pupils in Florence between 1830–1840. There are over one hundred accurate models: the wax citrus were records of the fruits grown, but the fungi models were used to identify and teach edible and poisonous varieties. There are also reproductions of various botanical plant sections in wax, enlarged for teaching purposes. The Herbarium Horti Botanici Pisani is held here and can be viewed by appointment: it contains over 350,000 specimens that have been gradually amassed here since the end of the 18th century.

Glasshouses (Serre)

One of the directors of the garden, Michelangelo Tilli (1655–1740) introduced heated rooms for growing exotic plants at the garden; he was the one of the first botanists to attempt this. The Banana Greenhouse was completed in the 19th century: it is the oldest greenhouse in the garden. There are three others, including a small one, the Victoria Greenhouse, containing a pool of water lilies (Victoria cruziana) from the Amazon river.

Piazzale Arcangeli

In 1890, the director, Giovanni Arcangeli, planted two Chilean wine palms in a newly landscaped area of the garden. In 2018, one of the palms was attacked by the invasive red palm weevil Rhynchophorus ferrugineus: native to southern Asia, it came into Europe by accident in the 1990s. This ‘concealed tissue borer’ inflicted so much damage on the palm that it had to be cut down in 2020; it has been replaced by a young seedling, grown from seeds of the original twin palms.

Teaching remains one of the fundamental aspects here and the Garden opens the world of plants to all, including tours designed for the non-hearing, people with Alzheimer’s and children affected by Spectral Autism.

And one last thing in the arboretum – there are trees dating from hundreds of years ago, including a rare Chinese ginkgo planted at the end of the 18th century…and a view of the Leaning Tower!
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A view of the Succulent Greenhouse (Serra delle Succulente) which holds over 200 species of plants from various desert regions of the world.






Orto Botanico di Padova

Padua, Italy (1545)

The Orto Botanico of Padua is the oldest University Botanical Garden in the world that has been in continual use. Unlike the other gardens, this one has never moved, and is listed on the UNESCO World Heritage site.

Padua University, known as one of the greatest seats of learning for medicine and anatomy, is the second-oldest university in Italy, founded in 1222. (The University of Bologna, dating from 1088, is believed to be the world’s oldest.) Astronomer Nicolaus Copernicus (1473– 1543) studied at Padua, and Galileo Galilei (1564–1642) was its professor of mathematics from 1592 to 1610.

At the beginning of the Renaissance, plants were not an independent subject of enquiry, but were only seen in terms of their possible practical value, especially for pharmacological purposes.

By the end of the 16th century, giardini dei semplici (simples gardens) would be replaced with gardens where plants could be studied: the horti botanici. A new way of seeing and interpreting the natural world was now emerging, no longer through folklore and superstition, but through modern science.

Padua, as a University city in the trading centre of the rich Veneto region, was ideally placed for a key role in this. Spices and medicinal plants from the first voyages of discovery were arriving in Venice, and needed to be dealt with properly. The necessity for medicines had been the reason for the formation of the earliest botanic gardens in Europe, which had been located in monasteries and religious communities.

Plants as medicine

As early as 1533 the Universitas Artistarum of Padua founded the first chair of materia medica, the branch of medical science concerned with the study of drugs used in the treatment of disease. As time went on, the identification of the flora described by ancient authors became a critical issue. The early manuscript books containing their details had often been recopied inaccurately: they sometimes lacked illustrations, or even contained images that no longer resembled the original plants, causing mistakes and confusions that led to the deaths of patients.

In 1545, the Senate of the Venetian Republic recognized that an increased knowledge of herbal remedies would reduce errors in pharmacy; and, following the advice of botanist Francesco Bonafede (1474–1558), it was decided to found a garden specifically for cultivation and research of medicinal plants. This was to be the Botanic Garden (Orto Botanico) of Padua.

The science of Pharmacognosy

Bonafede was the first to teach Pharmacognosy as a natural science instead of only using classical texts: the definition of Pharmacognosy is knowledge of medicinal drugs obtained from plants or other natural sources. Bonafede’s students had the plants whose uses he was describing physically in front of them as he taught them, thereby avoiding previous confusions. His approach attracted wide attention: academics and students came to Padua from across Europe, and its Garden became the point of reference for the founding of similar horti botanici.
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The glasshouse on the right was built for the oldest plant in the Orto Botanico, dating from 1585, known as Goethe’s Palm (Chamaerops humilis).




A World Heritage Listed Garden

‘The Botanical Garden of Padua is the original of all botanical gardens throughout the world, and represents the birth of science, of scientific exchanges, and understanding of the relationship between nature and culture. It has made a profound contribution to the development of many modern scientific disciplines, notably botany, medicine, chemistry, ecology, and pharmacy.’ –UNESCO



The scientific approach in ordering collections of plants – in all their forms, living, dried and illustrated – was highly influential, and led to a change of interest in plants, which were now to be studied not just for their healing properties, but as an independent subject matter: pure botany.

Designing the Botanical Garden of Padua

A responsibility of every botanical garden is to collect a great variety of plants, and organize them into categories and species, with the aim of allowing their observation and study. The Botanical Garden of Padua holds 3,500 different species, representing (though on a reduced scale) a significant part of the entire Plant Kingdom.

The first keeper of the Garden in 1546 was Luigi Squalermo (1512–1570). It is still in its initial location and has maintained its original layout more or less unchanged. The land on which it stands once belonged to a Benedictine monastery of Santa Giustina (where there would have been an area cultivating plants for medicines). The identity of the designer of the Garden is still debated but may well have been Daniele Barbaro (1514–1570), a Venetian nobleman, learned humanist, and a patron of architect Andrea Palladio.

Margaret Muther D’Evelyn says he had ‘overseen the design of the artistically arranged Botanic Garden in Padua’, and the architect Andrea Moroni from Bergamo was certainly involved in its construction.


[image: Illustration]

An early 16th-century plan of the circular garden layout of Padua by Girolamo Porro, 1591. The garden keeps this original design, although a later addition was the circular enclosing wall, built to protect the plants from the frequent night thefts.



The Garden follows the rules of harmony and proportion as used by Palladio, consisting of a circle (84 metres/275 feet in diameter) enclosing a square, which is then divided into four by two crossing pathways.

The four squares, called ‘quarters’, ‘tiers’ or ‘terraces’ because they were originally raised about 70 centimetres (27.5 inches) higher than the paths, were divided into beds which were arranged to create geometrical patterns. The shapes of the beds were used as a kind of aide memoire for the students: intricate and complex, but designs that could be recalled.

In 1552 a circular enclosing wall was built, as there were constant thefts at night – the plants were rare, and the medicines that could be made from them were very valuable. A few years later the stone balustrade and tall gates were also added for security.
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Originally the Garden at Padua contained medicinal plants with the emphasis on teaching students from the University, but soon the collection swelled with the arrival of exotics and rare plants. Coming from all over the world, some were brought in by traders of the Venetian Empire.
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In 2014 a new wing of the Botanical Garden at Padua was unveiled, called the ‘Garden of Biodiversity’, designed by Giorgio Strappazzon and VG Associati. One of the most advanced greenhouses in the world, it contains more than 1,300 species of plants collected from every climatic zone of the Earth.



The plants

At the beginning the Garden held only medicinal plants, but with the arrival of flora from all over the world, brought in by traders of the Venetian Empire, it was soon boasting a wide range of exotics and rarities.

They came from various places – through plant-finding expeditions or via the trade routes. Bulbs arrived from Turkey, other specimens from the New World via Portugal. Some were received as gifts from aristocratic families of the region – or were sent to Italy as a result of the connections made with naturalists in other gardens.

The Garden’s development was supported by the gradual establishment of a herbarium, a library, and a number of laboratories which continue to be added to and developed. In 2014 a new glass extension was opened, designed by Giorgio Strappazzon: this Biodiversity Garden consists of five greenhouses that each hold plants from a different continent.




Hortus Botanicus Leiden

The Netherlands (1590)

In the southwest of Leiden’s ancient city centre is the Hortus botanicus, the first botanic garden in the Netherlands. Founded in 1590, three years after the city’s University requested permission from its mayor to establish a physic garden for the benefit of medical students, it drew inspiration from the botanic gardens in Pisa and Padua. Its creation was entrusted to the celebrated French botanist, Carolus Clusius. Now containing more than 10,000 species, the garden has justifiably been described as a ‘living museum.’ Committed to teaching, research and the conservation of at-risk species, the Hortus works closely with, among others, Leiden’s acclaimed Naturalis Biodiversity Center.
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A colour engraving of the Hortus Botanicus of the University of Leiden; the bird’s-eye view reveals the planting beds and layout of the garden. The Image dates from 1610.
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A view of the Hortus Botanicus Leiden showing the modern reconstruction of the early Clusius garden of 1594. Originally the garden was intended for educational purposes and contained mainly medicinal plants.



Carolus Clusius

Clusius – also known as Charles de l’Écluse – was born in Arras, France, in 1526, and was well into his sixties before he set to work in Leiden. His appointment came after he had spent sixteen years establishing a medical garden in Vienna for the Holy Roman Emperor, Maximilian II. Leiden benefitted from Clusius’ years of extensive travel, which included a detailed exploration of the Iberian Peninsula resulting in the introduction of some 200 new plants to Northern Europe.

Moreover, he could call upon an unrivalled network of botanic experts and contacts, numbering at least 300. The expertise of this web of correspondents took in not only Europe but Asia and the New World, opening up new realms of botanic specimens. It was, for instance, at a meeting with Sir Francis Drake that Clusius was introduced to both cocoa and the sweet potato. Among other exotic species he cultivated were the chestnut, narcissus, hyacinth and, perhaps most famously, the tulip.

Leiden’s proximity to ports used by the Dutch East India Company (Vereenigde Oostindische Compagnie) was also advantageous. Clusius persuaded its directors to authorize the collection of plants for him, so providing a plethora of species from Dutch trading colonies in India and across South Asia.

Although the Hortus at Leiden initially had a relatively small footprint, Clusius crammed in over a thousand species. Moreover, while Leiden was envisaged as a physic garden, he put it at the forefront of the development of botany not merely as a sub-strand of medicine but as an independent scientific discipline in its own right.

Tulips

Leiden’s collection of medicinal plant species was quickly augmented by a tropical collection that included some selected simply for their exotic beauty. Over the years, the Hortus became synonymous with the tulip, which had recently been introduced into Europe from Turkey. Clusius’ observations – not least his recognition that certain colour variations were the result of infection by the ‘tulip breaking virus’ – deepened understanding of the species, and were instrumental in the founding of the Dutch bulb industry






The Glasshouses



The Hortus Today
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