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THE QUEET FOR A NATURAL SYSTEM
(Jussien to Futchinson)

The definition of a "natursl system" has changed over the years since

1;.‘ first came into use with Antione Laurent de Jussieu in his "Genera Flantarum
olls uoing 2o Pa T val Sy Tan,, J
Secundum Ordines Netwmrales Di‘poaita", published in 1788. In those days, &

——

natural system of plants merely meant how onme plant group w as relasted to another,

much as how you are related to your second cousin, without regard for how you .

came to be the genus Homo, &nd not Corille. I don't think, however, that the
older naturalists thought their system to be other than nstural.  Even Theo-
phrastus, with his trees, shrubs, and herbs clas‘aificntidn, could put up some
sort of argument for naturalness.

That brought about the production of the natural system? Several things,
among them being the bringing together of large collections by the great explm;-a-
ations to all parts of the globe, and the necessity to take care of these large
collections in some sort of system. Putting plante in pigeon holes using Linnaeus!

system produced some strange bed-fellows, making it obvious, even to the most

” wgon 1N i3 casual observer, that something had to be done. Adanson in about 1763 had tried

old cytem
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and achieved a small measure of success torards & natural system, but failed
to get his ideas over. This, as much as anything, becauvse he used an older
system of nzmes, not employing Linnaeus' system of bincmials.
A.L. J‘gg_s_igu'; work is largely the culpination of a long line of efforts
of earlier bo‘l;&nists, such &s Jahn_R.ay, with his diviaion and system based on
the cotyledons, or Tournefort, with & classification based largely on the gonmdition
of the corolla, and particularly on the work of hie uncle, Bermard de Jussieu
who made a gystematic arrangement of the plants in the Trianon gardens in Paris,
but whe published only a gﬁa_]:&gua of these plants. The a{gﬂ&f_ﬁnces of A.L.'s

work is in the fact that he stressed the weighing of characters, rather than

and 2
the counting of them,/t.hat he defined his orders careful]_.y, go that others might

recognize them. Too, he used Linnseus' binomial nomenclature consistently.

Y ——

He was so successful in allying his genera inte "clagses" that most of

ntinued
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gorrelations stend today, and the big argument is not in ths placing of genera
in families which Jussieu recognized, but in the proper phyllogenetic sequence
of families, of orders, and of cla sses. His observations were based E‘!I:l;_t_!?l}r on
campara’tive morphology, without recourse to distribution, end since B;'__ongni.art
had not appeared on the scene, he could of course have no correlations with
palecbatoany.

The acceptance of Jussieu's work was lmrediate in France, but in other parts
of Europe, the Linnean system still held sway. One of the first important works
based on Jussieu's system was Robert Brown's Flora of New Holland (Austrialie)
in 1805, There scems little doubt that the work of A. F. de Candolle had much
of its baeis in this, the first natural system of Jussieu.

Between the time of publication of Jussieu's work in 1780 and the next
importent system, that of Au_g}s_@.&g Fyramus de Ganggl_lg__ in 1844, several men of
importance in allied branches, notably Brwt in palecbatany, and mﬂ]ﬂt
in ge;!g:i_phy had made important contributions to the kmowledge of plants.
Brum_g_iarb, for example produced & natural system in which tl‘amentifarae were
intar;a_p_afr_sed amongst the polypetalse. A. P, de Candolle _ljj.msalr produced an
important contribution to geographic botany, his Geographis Botanigue Raisonnes",
but this came after hi..?.' systematic treatment. In his geographic studies, he
became convinced that crw _was porbably successive, and although
there is no statement of his which definitely states that he had some idea of

the fat that time) umexpressed evolution of Darwin, his system shows & remarkable

similarity to those of today in which & clsar attempt is made o express
phyllogeny. de Candolle improved on Jussieu's system, in that he used, in
addition to the cot:_yl_ed_onar}r differences and position of the ovary, the Ei‘on of
floral organs, and the anatomical differences of the monocots snd dicots. In
eddition to his systematic and geographic contributions, A .P. de _candolle was
8lso responsible for z good textbook of systematics "La Phytngraphie"_, énd

was edi_tor of the Prodromus, & series of monographs of numbepus plant families,

produced by several authors.
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- which frequently resemble members of the meneclamydecus dicotsﬁhr-m oral

cone-lika
frarts 5{
e, ﬁd\.fl ,\lw;

rsal_._l_z missed the boat in not being first to incorporate Darwin's evolutionary
jdess in & systematic treatment of the phanerogems. Their Genera Flantarum,
which came off the presses between 1862 and 1883, was much the same as de Candolle's,
with the exgeption that they used different terminclogy for the higher groups.
Their system is one of convenisnce, though naturel. One rather different thing
that they brought out was the placing of the gYEnOSperns between the dicots and
the monocots. They explain this by the fact that there are occasionally 2
cotyledons in the gymnosperms, and some of the genera, such as Gnetum and Fphedra
Wl TR a.s‘mpl@.,srmlh_.
3 £1 ;
Engliah
envelope. Today, nearly all of the Fﬂhh herberia are crdersd according to the
Bentham and Hooker system.
Before the next gr:eat natural system for the phanerogams was pubtlished,
the effects of Darwin's "Origin of the Species" had begun to be felt. From now
on the ama:is was nm one of "En;a%{ip", but also one of sgguaﬁce. There
was &n effort to determine which sharacters were primitive, and which were advanced,
or derived characters. Now & system had to be _phyllogenetic before it could be
considered natural,

The greatest, most complete work of systematic botany of the phanerogams

is that of Adolph Engler, which was published in meny editions of the Syllabus
of Plant fam' [fea e~
der Fflanzenfamilien, the elesventh being the last, published in 1836. Engler

TR Natuen) Pl le
initiated two of the largest works of systematics, DietNat.urlichen "ﬂrml:‘e / en
! The Plawt Kivadow.
(synopses of every family) and Das Pflanzenreich (monogrephs of genera).. In these
two works, many authors collaborated, much as had been done for de Candolle's
————
Prodromus, to give us the most complete record of the world's plants which has

yet been published. Engler considered the amentiferse to be the primitive group

of plants, derived from the gymnosperms, end from the aments, the later derivation

of the monochlamydeae, the polypetalae and sympetalae. He also thought that

the monocots were older and more primitive becsuse they had fewer and simpler
—— A— — - — e ——

parts then the dicots. The system of Engler hds been widely adcpted in this

country, not only because many of this country's texonomisis were trained under him,
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allowing insertion of new genera and species without upseiting the system,
S ——
Actually the £iling s based on the works of de _Dglls Torre and Harms, who weni :
thru the Pflanzenfamilien, asgigning numbers to orders, fumilies and genera,
Richard von Wettstein, of Vienma, was the next systematist to bring out &

system of the whole plant kingdom, from bacteria to compositaea. Hie work, which
has been through four editions, first sppesred in 1801. Althourh he agrees that
mm— —
rives _ the amentiferae are the most primitive anpiosperme, he thinks so for other reasons
ﬂ“"' 4 than Engler, His contribution was & rather good treatment of the monocote, which
3-&-&;?‘"“ T e ——
3“‘,‘( comes after the dicots, contrary to Engler. FHis work has the advantage of being
in & rather handy sized book, plus good references to systemaiic studies of the
T ——— e S pp—
various groups which he treats.

F Definitely a lesser-light of eystem-makers is Cherles E. Bessey, but he

should be menticned, if for no éther resson than beceuse he is the only American

to have mpade & rather widely accepted system. FHis list of dicta for determination
e ———— — A

of primitiv and advance have been widely used. His system follows that of
de Candolle and Bentham and Hooker pretty well, with the Ranales as the primitive

group, differing from them in that he makes & clear effort for evolution, with as

-n_mch evidence from pal:g_bg_tany and mrﬂology as he could gather. His system
is m_i__to_o_q_m:_hmh since he didn't expand his sheory sufficiently,
and only provided brief diagnoses for families, and published it, incidentally,
in the Annsls of the MBG, in 1815. Modificaticns of his system are used extensively
in this country for teaching purposes.

J.. Rut,c-!:i_n;s_un, a self-taught botanist at Kew was the last of the menk to
produce a system based on comparative morphological studies. His system, only
for p_hawogm, with a basic dichowm_y of herbacecus versus woody habit shows
a reticulate nature to the lines of evolution, rather than & linear seqguence,
which 18 more in line with modern attitudes concerning the phyllogeny of flowering

plants.
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Without exception, the men so far mentioned have based their systems on
comparative morphology or orgenography. True, with the increase of interest in
allied branches, more and more subsidiary evidence has been added to show

relations to greater extent, but factual dats was not available for all families,

One of the most influsmt.ial 'or'ks for the systematist was that of Sclereder's )| i's

worleron "systamat.ic anatomy". ShExowtztamiimexexcmprisnxim the moxpRoloximxd

The outstanding exception to the morphological basis for the systematic

treatment of phanerogams was the work of Carl Mez and his associates. The

reactions, for relationship thru protein si.milsrit.h: used by these men has been
found not entirely relisble. However, thousands of teats Wape made on selected
repmes‘c_ntitives of the families of flowering plsants, with elaborata.mthods neéd
to prevent any kind of E_ag: very closely cu!'reia_teld with the previcus systems
using the above Irequently mentioned technigues.

What are the bandwagens on which these men rode? fl’he first recorded one
is that of Theophrastus, and in laﬁgt.h of time, the "life-form" claasific-atim}
of trees, shrubs and herbas has been the most durable, for it was ued, ;::raeticalljr

without modification from 300 BC till the 16th century AD. ‘Mot.&'g new was added’
————————————————
until the time of the herbalists. Caeselpinc used fruits and seeds in & scheme
of classification. Bauhin used leaf characters for a crude separation of mono-
phenie—lL A
cots and dicots. The bandwagons really becan to roll with My in which the
monocots and dicots were separated on differences of cotyledons, but with the uejor

separations still based on Theophrastisn herbe and trees. Tournefort, contemporary

of John Ray is perhaps the first to note the fact that the floral orgens were

more useful as indicators of relationship. And then came Linnseus, whose system
S _— ——

of numbers of stamens, their fusion or freedom gave botanists a free ride for

years,
Note thet &ll of these have no system of eighing seversl characters together,
were
%o declde which mxx most significant, which were subsidiary. It is to Jussimm,

then, that we owe the first real efforts towards naturslness. And on his wagon
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were most of the men who followed him, with, of course, many pertinent sdditions

fpom allied fields—-from anatomy, palecbotany, geography, etc. The e_x_c_.ffi.icn,
of course, were the effcrts of Cad Mez, but this can hardly be called a bandwagon.
Wot much further work has been done with sero-diagmoeis, either beceuse of lack
of sufficient classification of nroteins, or the lnck of an easy . method for an
exact determination of the complexes involved. =

At present, the great emphasis on the "new systematics™ has not proceedad
to & point which can be useful in determining more accurately the relations of
orders or even | i:alj__liea. The technigues cie_f_l mostly with populations of plants
on the order of species or mf]_lff_ units, with rather infrequent examples of
correlations among geners. There ard ouistanding exceptions, of course, particu-
larly to mentioned are the combined morphology-snatomy approach used by I.W. Bailey,

&nd collaboratoss on the segregate families allied to the Magnoliaceae, and the

extensive work of (lsusen, Keck and Hiesey. I'm not trying to cast dispersion
— —

—

on the new techniques which are presently being employed in the study of

evelution, but pointing out the futility of further systems until we can corrslate

the vast information from genetic studies, from physiclogical and biochemical
anulyses, ete, But still many Eroups will have to remain t‘f’i‘ﬁ"e’ bacause
of the enormity of the task involved in measuring the relative values, becsuse
woody genera snd species do not lend themselves to present methods, because we
do not even fully know tl_:-g.__ﬁgg.t:i_b}l_t.’!._gn of most of the fumilies, because many
rem_tq_:_' areas of the eerth, and some thet sren't so remote, remain to be explored.
So then, our quest for a natural system is far from complete. We still
heve to improve existing systems whenever and however we can. We know that the
latést attempts are u__E_l“l_ sry_.;'}gial to some degree, and will continue to be,so
long as ::emparativa murpholog\r or org&nog-aphv remains the main tedlof investi-
gators, This does not impl}* no further use for this technique--far from it,
for wherever tested, iﬁ_moat'_qgifs_lp ‘hes been proved sound. But some small,
end for the most part, unimportant, groups resist comperison, either because
reme redyction, or for lack of sufficient collections of the group. Here
Dig 1t1%$e rI)}Idthe unt nst1tute or Botamcal Do%umentatlon
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