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INTRODUCTION: THE SCIENTIST, THE ILLUSTRATOR & THE EDUCATOR

‘Natural, scientifically reliable wall charts can replace a natural object in classroom teaching and in lectures; they are more enlightening than the spoken word.’

DODEL-PORT

More than an archive of illustration and inquiry, this book documents an extraordinary convergence of disciplines that flourished in the late nineteenth and early twentieth centuries. Europe was enjoying a golden age of scientific discovery; naturalists were exploring the globe and there was a clamour for knowledge of the natural world. A pedagogical curiosity was no longer limited to elite salons and research; education was now considered a right afforded to all, in classrooms across the continent. And thus the botanical wall chart was born: a synthesis of art, science and education.

The first educational wall charts appeared in Germany in the 1820s. Subjects weren’t limited to science – they included historic and religious lessons – but botanical wall charts were unique in the collection of dedicated and brilliant authors they brought together: professors, biologists, illustrators, writers and, of course, botanists. A confluence of emerging social trends – compulsory education across all social classes, and advancing printing technologies – would sow the seeds for a revolution in scientific education, disseminated through gorgeous drawings of anthers, petals, rhizomes, stamens, and seeds.

Two aspects characterized the ideal wall chart: a large format, which allowed for easy viewing across a large classroom, and a comprehensive view of an organism in its entirety. With magnified pollen grains and deconstructed ovaries, wall charts could replace dissection labs and microscopes. Explanatory text was usually absent (sometimes it appeared in a short key at the bottom, or on the back), prompting students to determine the scientific narrative themselves. Educators embraced pedagogical inquiry as the best way to learn, prompting the student to explore visual details and leverage their own knowledge to narrate a pollination sequence, a morphological diagram, or a survey of indehiscent fruits. This is not to say that wall charts themselves were enough; while applauding their achievements, educators were aware of the need to examine a living specimen. A review of Otto Schmeil’s series articulates, ‘The execution in drawing and colour is quite excellent, the images are so large that everything can be seen clearly at long distances, and you have to give them praise therefore. Nevertheless, they carry some risk in itself, even if only in the hands of inept or lazy teacher who bases all his teaching solely on them. Because when studying plants, nature must be the teacher itself; that is, the students must hold and dissect the fresh copies by hand. Once this is done, so the panels can be returned to in the classroom with great benefits.’

This collection includes charts from some of the most notable series, including ecology-founder Otto Schmeil’s Botanische Wandtafeln (Botanical Wallcharts, 1913), Hermann Zippel and Carl Bollmann’s Ausländische Kulturpflanzen in farbigen Wandtafeln (Foreign Crops in Coloured Wall Panels, 1889), and Jung, Koch, Quentell’s Neuen Wandtafeln (New Wallcharts, 1902–3), with their iconic deep black backgrounds. It includes charts by Swiss botanists Arnold and Carolina Dodel-Port, who were careful to note the date a specimen was drawn from nature, and by André and Madeleine Rossignol, who emphasized simplicity and clarity.

It includes examples from countries across the world, providing a wealth of comparisons and a testament to the timeless sway of the botanical wall chart. The charts appear just as we’ve found them, with the wear and tear that testifies to their function as teaching tools. While they were certainly considered works of fine botanical illustration (now, and then), created by superlative painters and lithographers, their utility and intended context should not be overlooked. So from time to time you’ll see staples, tape, hanging rods, hand-written notes, creases and translation labels, all paying testimony to their place in the story of education.



[image: Parts of a horsetail plant: branched stems with spore-bearing cones, rhizome system with tubers and roots, gametophytes, sporangiophores and spores.]

Title: Equisetum arvense/Aekerschaehtelhalm (Field horsetail)

Authors: Heinrich Jung, Dr. Friedrich Quentell

Illustrator: Dr. Gottlieb von Koch

Language: N/A

Country: Germany

Series/Book: Neue Botanische Wandtafeln

Plate: 42

Publisher: Fromann & Morian (Darmstadt, Germany); Hagemann (Düsseldorf, Germany)

Year: 1928; 1951–63

With the bold colours against an iconic black background and their dynamic compositions, it is no wonder that the wall charts of Jung, Koch, Quentell have enjoyed a second life as covetable artefacts in the design world. This book contains a wonderful variety of art, from the microscopic landscapes depicted in the Dodel-Port Atlas to the delicate artistry of Henriette Schilthuis’ hand-signed watercolour plates. As much as the accompanying text, the charts also tell their own stories, expressed through the unique style and vision of the artists who created them.



The book’s chapters are organized by plant family, allowing readers to compare how illustrators from different countries and teaching backgrounds would represent the same species or family, and to learn about basic taxonomy (a summary of the family’s characteristics is included at the beginning of each chapter). In most cases, nineteenth-century botanists grouped species according to a classification system that persists today. In other cases, a species has since been renamed or reclassified – taxonomy is a subject that has long vexed botanists, striving to categorize plant species into groups that reflect their behaviours and evolution. Although Linneaus developed a useful framework of binomial nomenclature, it was only a beginning. Botanists today are still reclassifying and weighing morphological features. Just as species evolve, so does science. By grouping charts according to plant family, the book offers some insight into how taxonomy was understood then, and now. Some families are surprising. The Araceae family, for example, includes the smallest flowering plant (Wolffia spp.) and the largest single inflorescence (Amorphophallus titanum). Why are the potato and tomato in the same family as poisonous plants known for their flowers (Atropa belladonna)? The authors of these wall charts addressed variation within a family very differently. Zippel and Bollmann, for example, seemed to fill their charts with as many species as would fit, while the Rossignols focused on a single species, with no mention of its family.

When I began researching this book, I expected that I’d be building on existing academia. Botanical wall charts are at the intersection of so many perennially relevant subjects – horticulture, fine art, history, education, agriculture, politics – I assumed my book wasn’t the first. But it was. I wrote an outline for my book and found myself forging research – a few research papers that offered speculative conclusions, a few more university exhibits with promising collections and little history on the illustrators and authors, and the lonely curricula that included botanic wall charts as teaching tools, acknowledging the understudied discipline of wall charts, but lacking the funding to study their collections. The more I researched, the fewer answers I found.

When I visited the Czech University of Agriculture in Prague, assistant professor Milan Skalický introduced me to charts that filled hanging cabinets in classrooms, adjacent to magnified wax models and herbarium specimens. I was thrilled to touch the artifacts, after researching them for so many months. Zippel and Bollmann, A. Peter, Leopold Kny… And while the state of the charts, with their torn edges and worn lettering, was poignantly disappointing, I was excited to see the chalk markings and shorthand notes on many of the charts. ‘These charts are still in circulation in your university,’ I said to Milan. ‘Some are faded and worn. Why haven’t you replaced them with newer, more durable, visuals?’ I was surprised that Milan hadn’t anticipated my question. ‘Why would we? Who could improve on these charts?’ The quality produced has been unparalleled.

With rigorous research and meticulous illustrations, the wall chart ushered in a new way of thinking about an individual’s relationship to the natural world. This book includes annotated captions that describe the illustrations, thereby emulating the experience of a schoolchild in the nineteenth century. Moreover, this collection is unique in its comprehensive survey of styles and information. By the time wall charts were more or less rolled up and shelved, a diverse group of educators and illustrators had produced a stunning selection of very different charts, all with the same purpose: to make botanical subjects accessible, relevant and memorable.



[image: A heart-shaped, thick structure of a prothallus with a cellular-patterned surface and numerous root-like projections growing downwards from its base. A cross-sectional view of a tree's bark reveals its structure with an outer irregular layer, multiple layers of organized cells and cellular patterns.]

Title: Aspidium filix (top); Pinus sylvestris (bottom)

Author: L. Kny

Language: German

Country: Germany

Series/Book: Botanische Wandtafeln

Plate: 97 (top); 60 (bottom)

Publisher: Paul Parey (Berlin, Germany)

Year: 1874

The development of the microscope opened fantastic new vistas to scientists and students, but equipment was expensive and limited to one pair of eyes at a time. The botanical wall chart offered an easy way to disseminate the knowledge gathered under the microscope throughout a whole classroom at once. And in the hands of artists and illustrators, science became a thing of beauty, as in these charts from Leopold Kny’s Botanische Wandtafeln, that illustrate the microscopic anatomy of a Aspidium filix (now Dryopteris filix-mas; the male fern), top, and a Pinus sylvestris (Scots pine), bottom.




I AMARYLLIDACEAE / AMARYLLIS FAMILY

This family of 71 genera and about 1,600 species has become larger because of the inclusion of Agapanthaceae and Alliaceae. The plants originate mainly from tropical and subtropical regions, including South Africa, but are also found globally, especially in the Andes. They are herbaceous perennials, usually bulbous, occasionally rhizomatous, and include many favourite garden plants, such as Agapanthus, Crinum, Galanthus, Ipheion, Leucojum, Narcissus, Nerine and Sternbergia. Narcissus pseudonarcissus grows wild in parts of Britain and was famously feted by Wordsworth in his poem ‘The Daffodils.’

In frost-prone areas, some of the more tender genera with showy flowers make good container or greenhouse displays, such as Amaryllis, Hippeastrum, Lycoris, Pamianthe, Pancratium, Sprekelia, Tulbaghia and Zephyranthes. The alliums include popular ornamental species as well as staples of the vegetable garden such as onions, chives, leeks, and garlic. The pungent smell of alliums derives from aliphatic disulfides, which have anti-bacterial properties.

Characteristics: linear, usually basal leaves; six tepals, often fused to form hypanthium or floral tube, sometimes with corona; six stamens; flower is solitary or in umbel, on a scape or leafless flower stem; fruit a capsule or berry.



[image: The structure and anatomy of a snowdrop plant. The different parts of the plant are numbered from 1 through 15.]

Title: Schneeglöckchen (Galanthus nivalis)

Author: Quirin Haslinger; Illustrator: Hans Pertlwieser

Language: German

Country: Austria

Series/Book: Schoolplaat: Haslinger Botanische Wandtafeln

Plate: 1

Publisher: teNeues & Co. (Kempen, Germany)

Year: 1950



Botanically accurate and poetically appropriate, a demure Galanthus nivalis bows its head as though greeting spring’s carpet of green. Heralding the end of winter, a snowdrop can sometimes be found peeking through a late-January snow cover. Quirin Haslinger has included fourteen parts of the flower, numbered in sequence.

A classic Amaryllidaceae, from bulb (fig. 1), to scape (fig. 3), to a single inflorescence (fig. 5), G. nivalis has a pendant blossom, which serves the double purpose of protecting pollen and forming a curved glabrous peduncle that prevents unwanted insects from reaching the blossom. Green markings on the inner whorl of petals will guide desired pollinators, such as bees, toward honey and nectaries. A magnified anther (fig. 9) illustrates the small fissures through which pollen must be enticed. Haslinger opts not to illustrate a dehiscent form, rather using two cross sections (figs. 7, 11) as shorthand to reveal a three-chambered, syncarpous fruit with many ovaries. From this, the student can predict the form of a mature fruit. Similar to many Amaryllidaceae, a snowdrop’s seeds are produced in capsules.



[image: Anatomy of Allium vineale and Allium oleraceum, including full plants, flowers, bulbs, seeds, root systems and cross-sections of reproductive parts.]
[image: Anatomy of Allium ursinum and Allium schoenoprasum, including full plants, flowers, leaves, bulbs, seeds, root systems and reproductive structures.]

Title, Top: Nr. 33 Allium vineale; Nr. 34 Allium oleraceum; Bottom: Nr. 77 Allium ursinum; Nr. 78 Allium schoenoprasum var. sibiricum

Author: Emil Korsmo; Illustrator: Knut Quelprud

Language: German, English, French, Norwegian

Country: Norway

Series/Book: Unkrauttafeln (Weed Plates)

Plates: 22; 52

Publisher: Norsk Hydro (Oslo, Norway)

Year: 1934



If it seems curious that Emil Korsmo illustrated four species of alliums, yet omitted the onion, garlic, scallion, and shallot, consider the title of his series: Weed Plates. All his subjects were considered weeds in early-nineteenth century Europe; none had been cultivated, and all grew more or less wild. While some authors didn’t seem to adhere to curation rules and named their series ambiguously (such as Jung, Koch, Quentell’s Botanische Wandtafeln – or Botanical Wallcharts), for others, instruction began the collection’s title: Dr. P. Esser’s Poisonous Plants of Germany and Zippel and Bollmann’s Native Plants of Germany, for example.

On the two boards shown, Korsmo has illustrated four species of alliums likely to be found in Europe’s wood plains, roadsides, or sunny banks: on one chart (opposite), a pistil-to-pistil comparison of A. vineale (stag’s garlic) and A. oleraceum (field garlic); on the second (above), he further details the genus with A. ursinum (wild garlic) and A. schoenoprasum (chives). Both charts are included in order to illustrate Korsmo’s diligent coverage of a genus, his methodological comparisons, and his meticulous dissection of this oft-neglected category – a category that is socially constructed and not botanically based – namely, weeds.



[image: A central cross-section of the ovary tissue with ovules of a developing Narcissus poeticus, a full plant and a cross-section of the flower's ovary.]

Title: Narcissus poeticus

Authors: Arnold and Carolonia Dodel-Port

Language: German

Country: Switzerland

Series/Book: Anatomisch physiologische Atlas der Botanik (The Anatomical & Physiological Atlas of Botany)

Plate: 35

Publisher: J. F. Schreiber (Esslingen, Germany)

Year: 1878–93



Throughout their Botanic Atlas series, Carolina and Arnold Dodel-Port more or less maintain a focus on plant reproduction, specifically the fertilization of the ovary, which occurs in the union of male and female plasma.

They chose Narcissus poeticus (pheasant’s eye or poet’s daffodil) to represent this because, as they say in the companion text to the illustrations, ‘the conditions can probably be seen as typical of the vast majority of flowering plants and, moreover, they are easily accessible.’ Because their concern is the ovule, that’s what they’ve emphasized; the gorgeous daffodil blossom is included almost cursorily in the top left corner in order to give the student ‘at least some idea of the appearance of the whole,’ along with a brief enumeration of the pistils, petals, stigma, etc. (figs. 1, 3).

Cross-sections of the ovary (figs. 4, 5), longitudinally and horizontally, respectively, bring us to the flower’s inner sanctum. Beginning at the base of the style, the ovary’s backbone is lined with placentas waiting for pollen.

As always, the companion text concludes with ‘(All figures are drawn from nature).’


II APIACEAE / CARROT FAMILY

This is a uniform family of 449 genera and over 3,800 species. They are also known as the Umbelliferae, because of the typical flat-topped flowerheads – ideal landing pads for pollinating insects. Apiaceae are herbaceous annuals, biennials, and perennials – rarely shrubs – that occur mainly in northern temperate regions around the globe. Many are grown as culinary herbs and spices, such as Anethum graveolens (dill), Anthriscus cerefolium (chervil), Carum carvi (caraway), Coriandrum sativum (coriander), Cuminum (cumin), Foeniculum vulgare (fennel), Levisticum officinale (lovage), Petroselinum crispum (parsley) and Pimpinella aromatica (anise). Others are vegetables, for example carrot, celery and parsnip.

Common garden plants include Astrantia, Eryngium, Trachyspermum, while garden weeds such as the dreaded Aegopodium podagraria (ground elder) and Heracleum sphondylium (common hogweed) also feature in this family. Some are very poisonous: the ancient Greek philosopher Socrates, when sentenced to death, chose to drink an infusion of Conium maculatum (poison hemlock).

Characteristics: many aromatic, with aniseed or celery scent; large leaves deeply divided or dissected or pinnately compound, sometimes bristly; umbel of tiny flowers, subtended by bracts or bracteoles; sepals reduced or absent; five free petals, sometimes overlapping or inflexed; five minute stamens; fruit a dry schizocarp, some ridged, some winged.



[image: The various parts of a plant, Cicuta virosa, are numbered from 1 through 6.]

Title: Cicuta virosa

Author: Dr. P. Esser; Illustrator: Carl Bollmann

Language: German

Country: Germany

Series/Book: Die Giftpflanzen Deutschlands (Poisonous Plants of Germany)

Plate: 13

Publisher: Friedrich Vieweg & Sohn (Braunschweig, Germany)

Year: 1910





[image: Various parts of the plants, Aethusa Cynapium and Conium maculatum, including whole plants, root system, flowers and cross-sections of split fruits.]

Title: Aethusia cynapium, Conium maculatum

Author: Siegmund Schlitzberger

Language: German

Country: Germany

Series/Book: Unsere verbreiteten Giftpflanzen (Our Common Toxic Plants)

Plate: 7

Publisher: Theodor Fischer (Berlin, Germany)

Year: 1892



The late nineteenth century was confronted with a peculiar botanic dilemma: while exotic species were arriving with increasing frequency, there was a concern that the effects of wars and industrialization would eclipse a pastoral heritage that sought to identify local plants – the good, the bad, and the poisonous. Here, we have two authors tackling the latter: Siegmund Schlitzberger’s representation of Aethusa cynapium (fool’s parsley or poison parsley) and Conium maculatum (hemlock or poison hemlock), from his series Unsere verbreiteten Giftpflanzen (Our Common Toxic Plants); and Dr. Peter Esser’s careful deconstruction of the Cicuta virosa (water hemlock or cowbane), opening the chapter. Dr. Esser, director of the Botanic Garden at Cologne, was concerned that the German people were unaware of the snakes in their grass. His Poisonous Plants of Germany series profiles especially dangerous species, both native and introduced, that were literally a threat to his country’s health.

Esser writes, ‘Among poisonous plants, the genus Cicuta is of especial interest, as it is probably the most violently toxic of all the plants growing in temperate regions ... [and] the water hemlock is the most toxic of our native umbelliferous.’ His chart entreats students to know the characteristics of the species – its lanceolate leaves, umbellate inflorescence, downward bracts, tiny chalices of fruits – but most of all, to memorize the rhizome. ‘Most incidents of poisoning are caused by the confusion of the large rootstock for that of celery or parsley; the rootstock is particularly dangerous to children because it tastes sweet.’ Cicuta’s rootstock may, however, be easily identified, Esser goes on to say: ‘If the rootstock is cut longitudinally there will be seen, more or less clearly, a number of transverse chambers.’

As with most published series, Schlitzberger included companion text with his charts. Most authors were scientists, professors or experts for whom the illustration was a partial story. Accompanying books enabled teachers to understand the content before presenting the charts to students. They also allowed the charts to be disseminated wherever appropriate, regardless of existing material or language. Schlitzberger’s charts could be used in a general elementary school classroom, a higher-level plant taxonomy lesson, or at a specialized agricultural school.



[image: The parts of Heracleum sphondylium are marked 1 and 2. The parts of Daucus carota are marked 3 and 4. A part of Caucalis daucoides is marked 5.]

Title: Umbelliferae

Author: A. Peter

Language: German

Country: Germany

Series/Book: Botanische Wandtafeln

Plate: 36

Publisher: Paul Parey (Berlin, Germany)

Year: 1901



Wall charts were designed to facilitate a new kind of education based on inquisition. Rather than recite a lesson, students would learn to discern both the question and the answer. A. Peter’s illustrations are the epitome of the pedagogical ideal. They provide a sliver of information, often only elucidating one perspective on a species, while providing a great deal of information for the inquisitive student to deduce. The chart shown here explores the reproductive development of the Apiaceae family.

With its domed inflorescence of tiny flowers Heracleum sphondylium (common hogweed) is a typical Apiaceae. Peter chose to abridge the inflorescence to four pedicels, showing four flowers at different stages of development (fig. 1). Flowers in the inflorescence mature progressively from the outside in, to attract passing pollinators. Here, the lower central flower’s young anthers bow inward, while the flower above has already matured and shed its stamen. By its side (fig. 2), a mature schizocarp offers its seeds to the wind.

Peter also illustrates Daucus carota (wild carrot or Queen Anne’s Lace), shown as a single flower in profile (fig. 4) and an artificially sparse inflorescence (fig. 3). Fluctuating the magnification among the umbels, he inflates the central flower. The function of this tiny red flower, coloured by an anthocyanin pigment, is to attract pollinating insects.

At the bottom of the chart, the bristled fruit of Caucalis daucoides, now known as C. platycarpos (burr parsley) angles defiantly in the corner, a barbed reminder that Apiaceae’s double-carpel fruits have adapted not to rely on the wind for dispersal, instead, opportunistically catching a ride on an unwitting passerby.



[image: Various parts of plant, Daucus carota, including seedling and root, stem with leaves, umbel, floral dissections, ovary cross-section and mature fruit.]

Title: Daucus carota

Authors: Heinrich Jung, Dr. Friedrich Quentell

Illustrator: Dr. Gottlieb von Koch

Language: N/A

Country: Germany

Series/Book: Neue Wandtafeln

Plate: 19

Publisher: Fromann & Morian (Darmstadt, Germany)

Year: 1902–3



While A. Peter introduced his species with a single discreet cross-section or organ, Jung, Koch, Quentell were among the illustrators whose boards offered an expanded portrait, meticulously rendered and comprehensively detailed. Here, they portray Daucus carota (wild carrot or Queen Anne’s lace) as an unmistakeable Apiaceae, with features that include a feathery plume of foliage, a pointillist inflorescence of tiny flowers, and the schizocarp dehiscent seeds with many outstretched, delicate burrs. Upon a a whorl of delicate latticed bracts, five-petalled flowers curve slightly inward around five stamens and two styles, alongside a double ovary and young seeds with nascent bristles that will grow to disperse the seed.

The board illuminates every stage of the plant’s blooming cycle, including a globular umbel after pollination. When pollinated, the umbrella shape of the inflorescence reverses and curls inward like a bird’s nest. Appropriately, this mirrors the form that the plant had when it was young – a huddled inflorescence as the umbel’s flowers matured from the outside in. Modestly shrouded by radiating pedicels, ovaries swell until the flower head glows a pale green, then the umbel’s rays straighten out to introduce its young fruits to the world.

Jung, Koch, Quentell illustrate this stage in the top-centre position of the chart, in profile perspective, an aristocratic globe with a delicate green collar. Here we can distinguish D. carota from other Apiaceae, whose architecture doesn’t change with maturity. All plant families have slipped in poisonous species that resemble their non-toxic relatives, and the Apiaceae is no different. Mistaking a hemlock for Queen Anne’s lace can be fatal, so any defining characteristics are important to teach.

Yet the portrait is incomplete, neglecting a second identifying characteristic of D. carota – the little red flower exaggerated by A. Peter on the previous page. This sterile central flower will never bear fruit; its job is to attract pollinating insects to
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