Order Beds in a Botanical Garden by Dr. David Frodin
[Numbers] in the text below refer to the notes at the end of this document.


Order beds have been a part of botanical gardens since, or almost since, their inception in the 1540s at Pisa (1544) [1], Padua (1545) [2], Bologna (1547), and Florence (1540s; these are usually considered the four oldest) and in the 1580s in Leipzig, Leiden (1587) and Montpellier (1593) [3]. Oxford (1621), Edinburgh (1670, then in the Old Town) [4] and Chelsea (1673) are no different. They were set up on account of the need for students to familiarise themselves with plants, and to study their relationships, as well as for public education (not entertainment!) [5]. 
Botanical gardens themselves were usually set up with the aim of active education as well as plant introduction, initially to teach medicinal and useful plants; public recreation (and passive education) came later [6]. However, as intellectual horizons expanded (particularly with the stimulus of new lands, exploration and colonisation), so did the work of botanical gardens extend into expositions of how plants might be related to one another (to Linnaeus as a part of God’s plan). From expositions of medicinal plants (usually arranged in the order of materia medica, an inheritance from Dioscorides [7]), order beds also came to be demonstrations of the putative taxonomy of plants. Both such were in existence at Chelsea by the 18th century [8]. 

Before we proceed further, we should look at the bases on which plants might be arranged [9]. 
· ‘Heterodox’ systematists included alphabetizers, chronologists (i.e. based on a floral calendar or floral clock), topographers (with a geographical arrangement; Dalechamp was one of them), by medicinal or other use or empirici (Sydney Parkinson, Paradisus terrestris 1629, is one example), seplasiarii (in officinal order, already referred to), rhizotomi (by the form of the roots, a common practice of head gardeners or prefects and reflecting the ancient doctrine of signatures), phyllophili (by the form of the leaves), and physiognomi (by general habit). 

This last is quite important, for it is the basis of most folk classifications (Sivarajan gives examples) and was common among scholars in the early modern era; the key 17th-century works of the Bauhin brothers, Ray and Tournefort are in the first instance grouped into trees, shrubs and herbs – and Philip Miller was one of Tournefort’s supporters.

Sivarajan (1991) calls attention to a further arrangement: by dietetic value. He also gives Indian examples in nearly all the other categories above.
· ‘Orthodox’ or ‘universal’ systematists included those who subscribed to a particular independent method based on reproductive features, which were gradually seen to be more reliable and predictive. In the late 16th, 17th and 18th centuries these included:

1. Fructists relied on fruit characters (pericarp and seed) for divisions (for some after a primary physiognomic division). This approach was first promulgated by Andrea Caesalpino in 1583 in his Libri de plantis. He was followed by Robert Morison (Oxford), Paul Hermann and Hermann Boerhaave (both Leiden), John Ray (Black Notley, Essex), Sloane, Samuel Dale and John Martyn (all Chelsea), the last two with respect to medicinal plants.

2. Corollists relied on characters of the corolla for divisions (again at least sometimes after a primary physiognomic division). This might have been by number of parts, or form, or both. Their most notable exponent was Tournefort, an advocate of the form of the corolla but also taking number of parts (and fusion) into account. Not unnaturally he was followed by Charles Plumier, a student/disciple; also by Dillenius, Micheli, and others.

3. Calycists relied on characters of the calyx. Pierre Magnol (Montpellier) was its principal exponent; but Linnaeus considered it had weaknesses. Magnol, however, was the first to think systematically of relationships at a level above the genus.

4. Sexualists, relying upon stamen and pistil number and arrangement (the significance of these features having been worked out by Camerarius and Vaillant in the late 17th and early 18th centuries). Here was Linnaeus (bragging)!
· ‘Natural’ systematists. Included here were those who subscribed to arrangements based on overall similarity and difference. It only really became possible within a framework of encyclopedism. The relative weight given to particular features varied; also there were debates over whether monocots were somehow less ‘advanced’ than dicots (because they had only one cotyledon). Early exponents included Bernard de Jussieu (acots, monocots and dicots, taking a leaf from Ray), Linnaeus, Adanson (equal character weighting), and A.L. de Jussieu (who further developed B. de Jussieu’s system, altered the Paris order beds (the École de Botanique at the Jardin des Plantes) accordingly in 1789, and, later – highly placed – effectively stamped it on France [10]). Both Linnaeus and A.L. de Jussieu systematically developed concepts of plant families, the latter recognising 100, Linnaeus fewer.

There were many later successors (starting with A.P. de Candolle in 1813, who give greater weight within dicots to a form of corollism with his polypetalous, gamopetalous and apetalous divisions), some calling such systems ‘evolutionary’ as the importance of time and succession became manifest. Main British exponents were John Lindley (who revised de Candolle’s system), Bentham & Hooker (whose system is fundamentally similar to that of de Candolle), A.B. Rendle (an exponent of Engler), and John Hutchinson (the last of whom, curiously, reverted to a primary division into trees/shrubs and herbs, thus at bottom a physiognomist). One thing in common was rank inflation: by the late 20th century some recognised over 400 families – beyond easy comprehension.

‘Orthodox’ or ‘universal’ systematists included those who subscribed to a particular independent method based on reproductive features, which were gradually seen to be more reliable and predictive.
· Phylogenetic’ systematists. This is a recent development, explicitly taking into account time and branching patterns but less on ‘differences’. Its theoretical roots lie in the work of Willi Hennig, but for flowering plant systematics the ‘flesh’ has been furnished by many researchers, notably Mark Chase (RBG Kew) form 1993. Their work has been summed up in the Angiosperm Phylogeny Group (APG) scheme (latest version, 2003, in Bot. J. Linn. Soc. 141: 399–436) and in some recent textbooks; its fullest formal presentation is on the Angiosperm Phylogeny Website (link here: http://www.mobot.org/MOBOT/research/APWeb/).

What leadership (and philosophy of classification) a botanical garden had was usually reflected in the way its order beds were arranged (Linnaeus 1736: 65). To him, didactically the best were Leiden and Paris (among ‘academic’ gardens) and Amsterdam and Chelsea (among ‘medicinal’ gardens).

The Leiden garden was successively arranged according to Hermann and then Boerhaave’s ideas (both based primarily on fruit, as we have seen). In Paris, the École de Botanique – that part of the Jardin des Plantes encompssing the order beds and still on that site today – would have followed Tournefort’s corolla-based system. At Uppsala, the (rather small) botanical garden was by 1731 arranged on the sexual system of the then 24-year-old Linnaeus, four years before his first Systema naturae was published. 

The arrangement of plants provoked controversies from time to time (e.g. between Ray and Tournefort, and between Linnaeus and his opponents). With far more known plants today, however (and expense) – and perhaps a lesser interest now amongst ‘hard’ scientists – changes to order beds are less of a priority (but they do continue to happen; the Oxford order beds are now arranged following APG). [In St Andrews, the order beds are arranged following the Cronquist system – which, with often broadly circumscribed families, found some currency in the last third of the twentieth century (initially proposed in 1957 and more fully documented in 1968 and 1981).

Chronology of the Chelsea order beds
· Early decades (under Petiver and Dale): medicinal plants would have followed what was accepted in standard pharmacopoeia (of which Dale himself contributed Pharmacologia in 1693), and thus based on observation and an understanding of properties and putative actions. If general order beds were present they may have followed Ray or Hermann (who himself visited Chelsea in the 1680s). Perrédès (1905; see Note 1) indeed refers to Ray (and notes that a major remant survives in the usual placement – for practical reasons – of trees and shrubs apart from herbaceous plants). Chelsea would not unnaturally have ‘defended’ Ray in relation to his debate with Tournefort and Rivinius in the 1690s and 1700s.
· Under Philip Miller (after 1722) the beds were changed so as to reflect the system of Tournefort (by then the most ‘authoritative’ and moreover from one personally known to Sloane). Trees and shrubs, perennials, and annuals/biennials were allocated to different parts of the garden and respectively arranged therein by having or not having petals and then by petal number or other features. Even so, this did bring together some ‘natural’ or fairly natural groups such as composites and umbellifers (but not necessarily legumes as some were woody, some not), as well as the woody, largely apetalous amentifers such as birches, oaks, and others (only recently, however, shown not to be natural and over which there was previously much argument). The basic arrangement of the plants in Miller’s time is shown on the Haynes map of 1751 and Alchorne map of 1772.
· With Miller’s resignation in 1770 the ‘Linnaeans’ (e.g. William Hudson and William Curtis) came into control, and in 1773 – when Curtis was Praefectus Horti and William Forsyth head gardener – the order beds were altered to conform to the sexual system (Minter 2000: 47). There may also have been advice from Sir Joseph Banks. The arrangement of the area allocated to medicinal plants would have continued to reflect plant properties or actions, but was in effect subordinate to the order beds as before. And so things remained for the next seven decades. Why?

While the natural system quickly replaced the Linnaean in France after 1789 (with the aid of strong official backing), it did not do so in the German lands and Britain. Indeed, the Linnaean system remained in general use in the Isles until after 1820, as the pages of the early decades of the Botanical Magazine clearly show. Any early adoption of a natural system for Chelsea was thus unlikely. Due to this prevailing conservatism, notably on the part of William Anderson (Curator/Gardener 1815–46), the Candollean system – though proposed in 1833, not long after the first publication of a British version by John Lindley (1829, 1830) – was never adopted. 

The Linnaean arrangement thus persisted until the 1840s and may (along with the lack of public opening, more apparent to people as Chelsea was built up) have contributed to the garden becoming something of a backwater by the second quarter of the nineteenth century (what also with the rise of Kew, a national institution from 1841, and the new London Botanical Society’s Regent’s Park garden, opened in the 1830s in what is now Queen Mary’s Gardens in the Circle). It must have been a matter of frustration for Lindley who had become Praefectus Horti in 1836.
· With the arrival of Robert Fortune, however, the Lindley system was introduced and the order beds rearranged. [For those of you who have John Loudon’s Encyclopaedia of Plants a presentation – the first published, in 1829 – appears on pp. 1051–1093.] Lindley also introduced the term ‘natural order’ for family, a practice continued by Bentham & Hooker in their Genera plantarum (1862-83).

Simply put, Lindley’s system divides the plant kingdom into 1) Vasculares and Cellulares (the latter including ferns and fern-allies, whose anatomical structure had not yet been much studied, along with the aphyllous mosses, liverworts, lichens, fungi and algae); and within Vasculares [note the significance now given to an anatomical and functional feature] to a) dicots and b) monocots. Within the Dicots were 3 subclasses of dichlamydeous (calyx+corolla) plants: the polypetalous (Thalamiflorae – e.g. Ranunculaceae, Rosaceae), calyciflorous (Calyciflorae – e.g. Umbelliferae, Rubiaceae, Legumes, Composites, where stamens are borne on the calyx and a disk is often present), and gamopetalous (Corolliflorae – e.g. Labiates, Borages) subclasses, followed by the single subclass of monochlamydeous (floral parts not distinct from one another, or partly or wholly absent: e.g. laurels, figs, mulberries, amaranths, chenopods, carnations, most catkin-bearers).

The order beds were by then limited to the southeast quadrant of the Garden’s old quadrangle. In 1864 the monocots were moved into the southwest quadrant after Nathaniel Ward resolved to expand the area allocated to such beds; hardy medicinal plants were displayed in the quarter wherein they remain [11].
· The reforms to the Garden following its transfer to the Parochial Charities in 1899, and the appointment of William Hales as Curator (on the recommendation of Sir William Thistleton-Dyer, then director of Kew), brought the introduction of the Bentham and Hooker system into the order beds. Perrédès (1905) indicates that this was effected from 1902.

The BH system – which enjoyed wide use in the anglophone world (but in the German-influenced USA abandoned after 1900 for that of Engler/Prantl) – is broadly similar to that of Lindley, but within the dicots only three equal subclasses were retained; the Calyciflorae – with a more limited compass – were subsumed into Dichlamydeae (they after all did have a distinct calyx and corolla; the position of the stamens was considered less important). Former calyciferous families including those in the Ericales, Rubiales and Asterales were moved to the expanded Corolliflorae, now known as Gamopetalae; and elsewhere in the Polypetalae (the former Dichlamydeae) there were other reorganisations.

Unfortunately, the Monochlamydeae remained a grab-bag of discordant elements; and it would take the development of biochemistry to show that the components of the present Centrospermae (or Caryophyllales) were a natural group rather than widely scattered – a persistent legacy from the 18th and 19th centuries. Within the monocotyledons, considerable improvements to our understanding of relationships have been made since 1883, initially by John Hutchinson in the 1930s.
· The only major changes to the Order Beds since 1900 have taken place in the southwest quadrant which in the late ninteenth century came to contain, as we have seen, the Monocotyledons. The first development was that of the Woodland Garden, which contains many East Asian trees and shrubs; this was carried out under William Hales. In the 1980s, the remaining Monocot beds were under the direction of Duncan Donald (then Curator) reordered into their present ‘vertical’ arrangement, and moreover further reduced in area with a view to providing room for historical displays [12]. 
The future for the Chelsea order beds
What of the future? The Garden has a historical as well as a current mission, to place facts and ideas in context as well as to move knowledge forward. There is not room for more than one system of order beds; and the new Angiosperm Phylogeny Group system is too recent, still developing and moreover radically differently founded yet to have found full acceptance. Nevertheless, adoption or not of this new system, or a revision of it, is a matter which will necessitate consideration over the next decade. [It might also be useful to incorporate concise expositions, on plaques or boards, of former systems.]

The APG system
A fundamental new character in the APG system – in addition to genomic support (from both organelle DNA as well as the RNA of the nuclear-related ribosomes) – is in the morphology of the pollen, a feature not readily visible (and hence the object of functional and comparative study) before the late 19th century (or whose significance was earlier not realised).

Basal to all other organisms are plants with monosulcate pollen (with a single ‘groove’ on one side); these have a longer history in the fossil record than do tricolpate pollen (basically with three apertures around its equator). The latter are now considered to be representative of the ‘true’ dicotyledons, or “Dicots”.

In APG, monosulcates encompass magnolias, peppers, water lilies, aristolochias, laurels, nutmegs, custard-apples and star-anise, and all current monocots – a very heterogeneous assemblage basically associated with the origins and initial differentiation, and spread of angiosperms in the mid-Mesozoic. They might usefully be termed ‘palaeoangiosperms’ (with water lilies, true peppers, and aristolochias in particular going by the moniker ‘palaeoherbs’). Thus, while magnolias do share a number of features with such plants as columbines and buttercups (many stamens and many separate ovaries in each flower), these features are considered parallel survivals from the past; the pollen character (correlated with genomic data and the fossil record) is considered more important. Within the monocots, there are three lines: 1) the sweet-flag (Acorus), 2) pondweeds, aroids and the like, and 3) all the rest, or ‘higher’ monocots.

Tricolpates – which appear later in the fossil record – encompass the ‘higher’ dicots or “Eudicots”, starting with Ranunculales (just as do Lindley and Bentham/Hooker in their systems); but then follow the isolated Proteales (of which several banksias and others grow in CPG), which both Lindley (with no shortage of representatives already introduced from Australia and southern Africa) and Bentham/Hooker assigned to their Monochlamydeae. Then follow the ‘Centrospermae’ (beets, cacti, carnations, etc., scattered in BH); and then – very broadly speaking – the rosid and asterid alliances or “higher eudicots”, the former combining much of the old Polypetalae along with parts of Monochlamydeae (notably the Amentiferae), the latter much of the old Gamopetalae (Sympetalae). One of the oldest of these “higher eudicot” families is Platanaceae (London plane); the Fagales also put in an early appearance.

The APG system, though it appears to have considerable support, may not be everyone’s cup of tea; and in parts there is not yet satisfactory resolution. The 2003 version accounts for more families, with representatives of most now sampled. Even textbooks espousing this system contain some ‘fudges’.

Yet the APG system does lend support to certain of the nineteenth-century assemblages and positions (notably in the systems of Bentham & Hooker and Engler & Prantl). For example, as the core of their ‘Euasterids II’ it places the Umbelliferae, Caprifoliaceae, Dipsacaceae and Compositae in relatively close proximity. This was also a feature of the systems of Lindley and (to a lesser extent) Bentham/Hooker but not of Engler, Hutchinson or Cronquist. As already noted it confirms an ‘early’ place for Ranunculales and Berberidales (a feature of Bentham & Hooker but not Engler) – but in the true ‘dicots’ rather than with the ‘palaeoangiosperms’. They are thus divorced from their formerly relatively close association with Magnoliaceae and Annonaceae (also long believed to be relatively unspecialised families) – as the openly evolutionary APG system is in the first instance temporally rather than spatially oriented. On the other hand, the grouping together of most Centrospermae – a feature of the Engler & Prantl system – is upheld (with the addition of Cactaceae, a link not recognised until the entry of comparative phytochemistry into systematics). 

The Chelsea beds

The best way forward for the order beds here might be to retain, for the dicots, the basic arrangement but with removal of the more discordant elements. This would also take into account the advances made by 20th century systems prior to APG (e.g. Bessey, Thorne, Cronquist, Takhtajan, Dahlgren, Hutchinson). In the monocots it does not appear insuperable to re-order the beds into the main alliances of alismatids, aroids, liliids and commelids – though I feel there should also be a distinct place for zingiberids. Of particular interest is the complete separation of Acorus (sweet-flag) from aroids; it is an entirely independent but ancient line of monocots distinct from either the alismatids/aroids or the ‘higher’ monocots (liliids, commelids and zingiberids).

Among ‘dicots’, possible shifts might be, for example, a move of Rubiaceae to be nearer the gentians, the grouping together of the ‘Centrospermae’ (and Polygonaceae, or rhubarb and knotweed) between the ranunculids and the higher groups, and some reorganisation of the remainder (although this would involve a large shift for Euphorbiaceae). The palaeoangiosperms – many of them woody (when not tropical) or water-loving, and thus not practicably displayed in order beds – could be, as now they are by and large, arranged in other ways, just as are our conifers, gingkos, cycads, ferns, horsetails and club-mosses. They are the relics of ancient history, of ‘deep’ phylogeny. Magnolia grandiflora is but a worthy symbol; and there are water-lilies (palaeoherbs) in the rock pond.

Order beds and the wider picture, in botanical taxonomy and beyond

The history of order beds as outlined here mirrors the history and goals of botanical systematics. Brent Mishler (2000; in Taxon 49: 661–683) outlined 6 historical periods, as follows:

1. Pre-history (folk classifications)
2. Ancient Greeks through Linnaeus – essentialism
3. Natural system – overall resemblance, “importance” (i.e. weighting)
4. Darwin – addition of a more explicit time (and evolutionary) dimension [superficial]
5. Numerical phenetics – quantification of ‘natural’ approaches; computers [13]
6. Phylogenetic systematics (cladistics) – emphasis on synapomorphies, monophyly; explicit primacy of temporal dimension.

Of these 6 periods, only 3 involve true revolutions in the Kuhnian sense (nos. 2, 3 and 6) [14]. The shift from 2 to 3 is of considerable importance, and was much discussed by Foucault [15]. The last shift, starting some 30 years ago, really gave systematics a full temporal dimension: when homology was defined as a feature shared because of descent from a common ancestor (with two aspects: ‘recent’ homology (shared-derived) and ‘ancestral’ (shared-primitive or ancestral) homology, only the former – as enunciated by Henning for the 2nd edition (1966) of his textbook -- being useful for reconstruction of branching order.

I do not, however, think this scenario presents the whole picture. The Western classical era (which is shared at least with India; see Sivarajan 1991 but South Asian contributions are hardly mentioned elsewhere in taxonomic literature) involves the formal beginnings of knowledge systematisation; yet most of the ideas of ‘folk’ classification (centered around physiognomy and use) were retained into the ‘early modern’ era. After 1500 there were new approaches including the introduction of a more or less independent view of classification – and the birth of systematics as an area of enquiry – as well as the working-out of new characters (reflected in changes to order beds). I would thus divide Mishler’s second era into two, and suggest that both 2a and 2b represented true revolutions. Also, period 6 has some methodological links with period 5 (which was quite short!) [16]. The advances of period 6 would not have been possible without some at least of the tools and ontology of period 5 [17].

The fact that an essentially ‘natural’ system has been retained at CPG for its order beds since the 1840s furnishes some evidence for Mishler’s view that since the advent of such systems 200 or so years ago there was no true revolution in botanical systematics until the Henningian reforms and their takeup within the last 25 years. The change in arrangement from Lindley to Bentham/Hooker in 1900-05 was incremental within an existing paradigm; while the 20th century has seen too many diverse proposals – none universally accepted – to justify a further change (and none truly revolutionary). On the other hand, the APG system is conceptually very differently founded from its predecessors, being truly rooted in an ancestor-descendant (and fundamentally temporal) paradigm and not purely spatial, with putative lines of prior relationship. [At the same time, however, it may give too little value to space and divergence, which may be more readily appreciated by the human mind. Thus a form of the late 17th-century debate of Ray, Tournefort and Rivinus continues: what is essential, if any.] 


Notes from text above

1 A catalogue of plants, with their arrangement, of 1723 by M.A. Tilli exists (Hill, 1915).

2 The Padua garden has been on the same site for over 450 years. Its formation relates to the establishment of a Padua University chair of “simples” – the first in Europe – in 1533. John Ray visited both here and Pisa in 1664, after having to leave Cambridge.

3 Y. Delange (then Service de Cultures, MNHN) has written about this garden in Jardins botaniques et arboretums de demain (1991). After 1971 – with little effective interest from the university and the Education Ministry – it became for some time seriously run down (pp. 26–27). Similar fears were voiced for the Jardin Botanique Exotique in Menton and for the Jardin des Plantes in Paris itself. That at Menton – in the English style – had been bought by the state in 1966 and placed in the care of MNHN; it was of exceptional interest due to its mild situation. At Paris, the site of the École de botanique – acquired in 1788 by Buffon – was being colonised by weeds, a situation then nearly a decade long! The author covers many other cases of degradation, often the result of staff cuts not made up by increases in efficiency. [The relative quality of the conservatories and their contents at Luxembourg is related to their NOT being part of the Government but of the Sénat, which can make its own decisions. All in all, Delange was very critical of the Education Ministry. (This was what Julien M.-L. was worried about!!)]

4 Hill (1915) in his history of botanical gardens (pp. 202–203; see below) indicates that the original garden (founded by Robert Sibbald and Andrew Balfour) was a ‘physic’ garden near Holyroodhouse (supervised by James Sutherland, who also was demonstrator); soon after part of the royal flower garden was incorporated. The move to what is now occupied by Waverley Station came not long after, still in the 17th century. In 1739 Charles Alston, then keeper, was also appointed to the University chair in botany – an arrangement which lasted until the latter part of the 20th century (some academic links do, however, remain). A further site was secured between 1760 and 1786; and with the growth of the city the present site in Inverleith was first obtained about 1820.

5 There are not that many books on botanical gardens in general (far more on specific gardens or on a country’s gardens. Still useful, however, is P. Perrédès’ London botanic gardens (1906, London: Wellcome Laboratories), originally published as contributions to American Journal of Pharmacy. This has many illustrations as well. Pp. 2–4 cover the arrangement of plants in the various gardens. Also useful is Arthur Hill’s ‘The history and functions of botanic gardens’ (1915, in Ann. Missouri Bot. Gard. 2: 185–242, illus. (not in CPG Library)).

6 Gesner (1561, in Horti Germaniae) wrote that already all kinds of plants were being grown, many for their own sake and as symbols of the beauty of nature. This Swiss polymath wrote similarly about Italian gardens at the same time (private as well as public). He was also one of the first botanical travellers.

7 In Pisa the plants were indeed arranged by properties and gross morphological features in formal geometrical beds.

8 Indeed, Sloane in his Deed provided that the Garden not limit itself to medicinal plants, expressly limiting how much of the space could be used for crops for drug production in the Society’s Laboratory (one of the Garden’s main reasons for being in the early days).

9 Linnaeus in his Bibliotheca botanica has given us a good account of the situation as of 1735/36. [Parts of this work have been translated by John Heller, but not anywhere particularly prominent.]

10 For more on Paris, see J. Barrau, 1991. Le Jardin royal des plantes médicinales de Paris, plus tard Jardin des Plantes et Muséum National d’Histoire Naturelle, et la botanique coloniale. In M. Chauvet et M. Delmas, Jardins botaniques et arboretums de demain: 13–21. Cachan: Lavoisier (for Bureau des Ressources Génétiques, Ministère de la Recherche et de la Technologie). Guy de la Brosse (educated in Montpellier) and royal physician Jacques Héroard formally established the Jardin royal des plantes médicinales in 1635 (with doubtless the proximity of the Salpêtrière Hospital in mind). Some partly protected early beds were laid out by the present Labyrinth near the Rues Cuvier/Geoffroy St Hilaire entrance, to take advantage of different ‘microclimates’ A first warm house followed in Guy Crescent Fagon’s time as Intendant; here the first coffee trees were grown and thence distributed. This period also witnessed the explorations of Tournefort to the East and Plumier to the Americas. See also G. Barthélémy, Les jardiniers du Roy: petite histoire du Jardin des Plantes de Paris. Paris: Pélican, 1979. 295 pp.

11 The relevant web page claims that the Lindley arrangement is still followed, but I do not know who was responsible for that statement.

12 The historical displays were in part the idea of William Stearn (J. Compton, personal communication). That for Philip Miller is on the site of the former Curator’s vegetable garden. The change in layout of the Monocot beds did not, however, meet with approval in some quarters. Its arrangement (to this writer) is more ‘artistic’ than traditional, and is slightly jarring and somewhat ‘dinky’ in appearance.

13 This transition, and the discontinuity at the start of phylogenetic systematics, have been documented by Vernon (2001) – with the emphasis on the former.

14 See Thomas Kuhn, The structure of scientific revolutions (1962; subsequently revised).

15 See Michel Foucault, The order of things (1960s).

16 My own graduate education was during the full manifestation of period 5, just as its proponents were attacking ‘evolutionary systematics’ which was the last development of period 4.

17 Mishler is correct in extending period 4 through the ‘evolutionary synthesis’. This development had little or no bearing on macrosystematics (whose serious revival in botany dates from the 1970s and owed much to work in comparative palynology, phytochemistry and serology). The ‘trees’ constructed by Cronquist and Takhtajan were methodologically little different from those of Haeckel or even the quinarians or before.

D.G. Frodin, 30 June 2003; for presentation 3 July 2003. Minor corrections 18 September 2003 and summer 2004.
