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THE QUEST FOR A NATURAL SYSTEM
(Jussleu to Hutchinson)

ANTIONE LAURENT de JUSSIEU (1748-1836): Genera Plant

Sacundum Ordines Neturales Dlsposilta, 1789. “?aiﬁar

of the natural system". ost of his familiee recognized

today, for he stressed the welghing of characters rather

than counting them.

:UgﬂSTiNElPtﬁﬂﬂus de CANDOLLE (1778;1841}: Theorie Elemen=-
alre de la Botanique, 3rd ed., Parls, 1844, Basls of his

Work in Jussieu's, but far more advanced, with some ideas

of phyllogeny. He sought the baslc symmetry between plants,
though these were often dlsgulsed by abortion, degenseration,
coheslon, ete. System used 1n herbarium at Geneva.

BEORGE BENTHAM (1800-1884) and J.D. HOOKER (1B817-1911):

Genera Plentarum, 1862-1883. A useful, moatly natural system,
Dased on de GCandolle. Syastem employed in most Engllsh

herbaria today.

ADOLPH ENGLER (1844-1930): Syllabus der Pflanzenfamilien,

eleven edltlionas, the last in 1056, with many changes o
famlly posltion from filrst to last edltion. Editor of

Das Pflenzenreich (monographs of genera) end Die Naturlichen

Fflanzenfamilien (synopses of families). Lvolutionary,
considers the Amentiferse as primitive and derilved these

from Gymnospermas. Most blg herbarla in thls country follow

Engler's asystem.

CHARLES E, BESSKY (1845-1915): The Phyllogenetic Taxonom

of Flowering Plants, in Ann. Mo, Bot, Gard., 2: 1916, 1n=-

cludes a 1ist of "dlcta" for determination of phyllogenetio

poslition. Gives only & short diagnosis of each family, which
is not generally useful for herbarls, but freguently used

as a teaching guilde.

RICHARD von WETTSTEIN: Handbuch der systematischen Botanlk,
lst ed. 1901, and & others, the last With a Spanish trans-
lation. Reversed Engler's mcnocots as derived from dicots.

Useful text, with many references to systematle treatments.
Jo Hutchinscon: Familles of Plowering Plants, 1926, Probably
the most reallstic system, showing reticulate, rather than
linear relations, except for basic dlchotomy of woody versus

herbaceous hablt, Done by & salf-trained man with remarkable

knowledge of plant femilles.

Carl MEZ, et al. Creators of sero-disgnosis method. Reviewed

by K. 8. Chester in Quart. Rev. Blol. 1937,

General

Green, E.L, Landmarks of Botenlcel History. Sm. Misc. Coll.
no. 1870. 1909.

Review

Johnaon, A. M., Taxonomy of Flowering Plants, Chapbt T.
The Century Co. 1981le B 2
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TAXONCMY OF PHANEROGANS

Taxonomy is the syetematic arrangerent ol orgeniszs d ed to give sxpreaslon

to thelr evolutionery relationships. This expresesic 11y 18 {mplicit rather

thon expliclt. Taxonomy involves detalled analyses [rom as many pointe of view

aspossible, deacription, and arrangemsnt inlo a ayaten expressed as a'natural'!

keoy and sequence shich imply the presuszed rslationohips. DSome sort of phylogenctic

diagram may be used to describe ihe relationships, bul those are %o be considered

as quite hypothetical and of o very general nuture. Afler the systea of reslation-
1s worked out-~the taxonomic gystem--it must be fitted into the arbltrary

structure asreed upon in the Internntlonal Rules of Botanlical Homenclature deeigned

to give stabllity. This etability is only nomenclatural: of. specles of bacterias,

apoalctic dandelions, or ansuploid ssdgjes. In working out relationships, trans-
mission genetics and deecriptive morphology commonly are eaployed or assumed;
actually all fields ol botany have something to contribute. The newer dynanie,

as opposed to static or descriptive, Flelds of Lotany: developmental morphology

and population genetics (esp. in relation to scolosy) are becoming of the greatest

importance. Por whils woe mny be able to make a claseification of organe, specles,
otc. on a atatic busie with appurent eass, whon we coneider their dsvelopment

we may find convergences or similar orliglna which were not suspected. Because

of the tremendous number of plants which must be named, deecribed and keyed in

order to be used with precision by any workers { cf. standardization of chemicals)

it le necessary tor be as brief as possible, have a unlversally agreed system

of doing thinge, make artificial keys, study local flora. The work of taxocnomiets

should not be Jjudsed by these aspects of taxonomy. O&imilarly, a taxonomist must

be, and usually is, a morpholo,ist, anatomist, gensticist, ete. ( ore better still,

a biologist), capable of underetanding basic research in all rields of botany--

he cannot do significant research in taxonomy, ue delined above, in nomenclature,

e.3. Thuse remarks are to be interproted as relatively impractical and more or

less naive, but neverthelese useful, joals.

History of taxonomy. The renascent period of uncritical attitude and unquestioned

adhorence to dogma, revival of encyclopedies, the compilation of kaowled,e, in botany,

: especially of the medicinal properties of planta.

OTTO BRUNFELSIUS{Brunfels, 1464-1554)~-early Lutheran herbalist who sublished in
1550 his Herbarium vivoe icones, a conpilation with excellent, ori inal illusiration

HIEROHYOUS TRAGUS(Hieronymous Bock)- prepared an original herbal the New Kreuterbuch
(1239)

VALERIUS CORDUS(1515-1544)- made detailed systemutic descriptions in Historia

s published posthumously by Jesner in 1561.

CONRAD GESHER( 1516-1565)=physician and zoologlst, eophasized importance of flower
and frult in classilication.

LEONHARD FUCHS(1501-1566)-physician and medical boianist, compiler who belleved
in the supreme authority of Diocscorides, excellent illustrations in his De historia

stirpium.

CAROLUS CLUSIUS(Charles de 1'Ecluse, 1526-1609)- phyeician, traveled much throu,h
Europe, in%recuanc many new plants including white potato. Hariorum aliquot
stirpium per Hispanias observatorum (1576).

WILLIAM TURNER(?1515-15068)-English herbalist who threw out many superstitions;

used alphabetical arrangement; original. A few Herball(1531,15€2, 1568).

JOHN GERARD (1545-1612)-8ritieh gardener who produced the unoriginal, plaglaristic,
superstitious Herball or general historie of plants (13797).

ANDREA CESALPINO (1519-1603)-phyeiclen and boianist at Sologna, director of
botanical garden, physician to Pope. De plantie(1533). Philosopher of aristotelian
school who sousght theorestical rather than practlical (medicinal) classification,
on basis of [lower .nd fruit which he regarded as beinj nore 'perfect'. Be-
lieved flowers had arisen from leaves.
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Fuchs); KASPAR, traveled throu hou! Lring any, etudied at Ssgel

recelving degroe to teach botuny. Phytopinex{13: Prodromus thentri botanicl

(1620), illuatratod, good descriptions, eynonyu’sas, mostly binontal nomes,
natural claseification attempted.

NICOLAS MONARDES( 1493-1588)~"unhanperad by too many facta" wrotz in Spanish of
medicinal propertiss of Hew World plants, transl.: Ioyful ilevves oul of the Neves

forlde, written ig Scantaeh hy Hicolas Henardes, chielcian of Soville, sgd

by lohn Frampton, Anoe 1577«

FRANCISCO HERNANDEZ-commiasioned by Philip II of Spain to oxplors liow World, ran
out of money and suffered many liardships, his collscted writins, published after
hias death are of ethnobotanical isportance(J. vauer says Joat receat are cost
accurate.)

The seventeenth century a period of great progress ianll fields(Descartes, Hobbes,

. Spinoza, Leibntz, Newton), of orgonizationa dn synthesis, of lnvention of microscope,
of spcleties and academies (Royal Soclety of London (1667), Acadenis dea Sciences
(1666), Akadenie der Wissenschaften (1700)--

JOACHIM JUNG (1587-1657)~-eignificent for nis philosophical concepts of libing
organisms, studied morphology apart from taxonomy, developed preclss deacriptions
.snd conceptions or organs, e.i. in lsagose phytoscopla (1678).

JOSEPH PITTOR DE TOURNEFORT(1626-1708)-used morphole.y of flower snd fruit in
classification, revised concept of Kaspar Bauhin, but placed chief emphasks on
the jenues; worked out an artificinl system of groups hi her than genus.

ROBERT HORISON(1620-1683)~ Scoteman who joined Royalists against Cromwell, in
France gained favor of court and studied botany. Recalled to England by Charles
II was made Royal Phyeician, Royal Professor of Botany, and Director of the
Royal Botanic Gardens, later, Professor of Dotany at Oxford. Disagrecable
person who save no credit to Cesalpino, Gesner, et al, fron whom he drew fresly.
Plantarum historius universniis Oxcniensis, pars sscunds,...(1680), 1st part
unpublished, employs a syetem of claseification based on flowor and fruit.

JOHN RAY (1628-1705)-marke end of seriod of herbalists und beglnning of obser-
vational period; considered species as conatant; made important classification
based on hablt (4ree, ehrubs, and herbs) and number of cotyledona in Historla
Plantarum (1686-1704). Admitted probability of sexuality in plants.

ZACHARILS JANSSEN-spectucle maker in Holland presented in 1390 to Charlee Albert,
Archduke of Aurtria, first alcroscope, 6 foet long with two lenses.

ROBERT HOOKE (1635-1703)~ hobbyist who in Micrographia (1663) descrived his 'adven-
tures throush the mlicrescops' portraying "cells" and "interstitia" of cork.

Figures in plant anatomy;Marcello Malpi hi (1620-1694), animal physiologiat and

plant anatomist, describes stomata, seed coat, galls, etc.; lleheaiah Grew(1628-1711)
physician and Secretary of Royal Soclety, made exact drawin,s and deacriptions,
founder of histologyiparenchyma, fibers, vosacls, etc.

Flgures in physioclo. y:Harvey's discovery of circulatios of blood in mammals led to

study of absorption and translocation in plants by Jung, Malpishi, Grew, otec. with

mostly unsatisfactory results; Van Helmont (1577-16A44), chemist who studied saces,
finding fermentation produced same kind of air ws when charcoal is burnsd, performed
famous experiment of srowing wei hed tree in weighed soil to determine source of

'food') Edme lMariotta (c 1620-1684),studied ascent of sap in plants in relation to

grafts between wild and cultivated pears.

Figures in botanical exploration: Hane Sloane (1650-1753), brousht to England and

deecribed & collsctlon of plants from Jamalca (worked by Say); James Cunninghan

investizated flora of China and described tea plant; Rumphius (Georg Eberhard Rumpf,

1678~1702), worked on [lora of !Moluccas {Amboina) in Herbarium Anmboinse (1741-1755),

the famous Dutch East India Co. munuscript, unpublished for 30 yeara.

The eighteenth century wus a less inveniive period of critlclsm and ugnosticism,

the church and state lurgely indifforent to progress of science.

RUDOLPH CAMERARIUS (1665-1721)- professor of botany and director of botanical garden
at Thblngen, later professor of physics; proved wxistence of rexunlity in dicecious
plante in his garden, e.g. mulberry, mercuryistamens produce male powder which
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JAMES LOGAN (1674-1751)-goveranor of Famsylu 4 wind sollination in corn.

J.G. GLEDITSCH (1714=1786)-director of botenieal garden in Perlin, iaparted branch
of staminute palm to produce sead on plcotillate plant ia Serlin, repeating what
Assyrian had done in 5th century B.C.

J.G.KOLRSUTER (1733-1806)~diocoversd function of nectar and role of inscots and

I wind in pollinstion and made many srtificial hybridsiVerlaufige Hachricht von

| oini en das Geschlecht der Pflanzen betreffenden Versuchea (1751=1766) . llade
mﬂ? of Nicotina, Diantiius, and [lat thiola, noted they were sterile and
discussed what would happen in nature.

CHRISTIAN KONRAD SPRENGEL (1750-1816)- Das entdeckte Jeheimniss dor atur im Sau
undin der Befruchtung der Slumon (‘I?E?;T. Reminescent of Darwin in atudy of struc-
Bure, colors, and odors of flowars; discussed occurrence of crosa-pollination
which he thought normally was universal.

CAROLUS LINNAEUS {1707-1788)-Swedish bo%anlst who trained many students and col-

! lectors; Systema naturae (1737), Genera Plantorum {1737), Philosophia botanica
(1751), Species plantarum (1753). Developed so,called sexual system based on
counting number of stamens and plstils. Oave Letin description of euch plant
as was customary, but in addition, a shorthand binomlsly Spocies plantarym thue
the starting point of nomenclature for zost plant groupa. Artifichkal system was
very popular, leading to such works aa ‘irs. Lincoln's Sotany for Young ladies,
etc. ridiculed e.g. by Heine in Die llarzreise. Linnaeus hod an esperimental
gurden where he became convinced of uhe cccurrence of hyotidization and the
occasional change of epecles; developed wu serles ol natural ordere, hia Frasmenta,
in Philosophia. llere, as previously, "natural systea" doca not imply evolutlion,
for releticnshipe were neld to be similar to family relationships in animals.

Seeiing to perfect the artifisial system of L. were: C. L. Willdenow(1765~1812)

J,A. Murray (1740-1791), Oh. Persoon (1755-1837), and J. Roemer (1763-1319) and
JeA. Schultes (17731831} who continued Species plantarum.

Other classifications opposed to that of L. and seoking 'natural eysten' were those
ofiPivinus, hased on the corolla, Haller, Adanson who smphasixed lzportance

of using a natural elassifigation.

BERNARD DE JUSSIEU (16791777-)-arran;ed plante in ie Trianon gardens according
to Linnaen system and then remodeled it, endin, up with his owmn ayaten.

ANTOINE-LAURERT DE JUSSISU (1748-1836)~(hie nephew)incorporated ile uncle's system
in hls Genera plantarum secundua ordines naturales disposita (1789), most of
his fumilies are recognixed today, ror he stredsed thc weighing of characters
rathsr than the counting of them. Puts gymnosperms ia cl.ss with Euphorblaceae
Amentaceas, etc.

Figures in experimental plunt siologyiStephen llales (1677-1761), Yegetable

Staticis(patterned sfter work of Harvey); Charled Bonnsti (17720-1793), known for

his "preposterous conclusion”; Duhammel (Henri Louis Duhazmmel de Manceau, 1700~1731),

physialogist who collaborated with Suffon; Joseph Priestly (1733-1804), discovered

produclion of O, by plants, etc.; Schesle found his planis produced ¢, j Jan

Ingenhousz, worked out outlines of C-cycle; Jean Senebler (1742-1809), discovered

relation between 1light, 0, and CO_.

Figures on bo.anical azplomt.tomzmchel Adanson (1727-1806), studied plants of

Senegal deriving a natural system and idea of mutabllity of species, Familles des

Plantes (1763)s Joseph Bunke (1743-1820), wost extensive botanical explorations,

travelled with Capt. Vook together with Dr. Seolander, collsciion and library in

British !useum.

Fizures in Plant GeographyiCarl Ludwlyg Willdenow (176=1817), studied seed dissenin-

ation and plant distribution, plant associatlions, floristic arean, and sought concept

of centers of dispersal; Alexander von Humboldt (1769-~1859), world traveler who
contributed to all fislds of knowledge, travelled with Bonpland {1773~1858) to

South America and “exico publishing 30 volume woble on their results; Robert Brown

(1773-1858), "versatile ,enius" known for discovery of nuclous, brownian zovament,etc.

naturalist of Flinder's eEpedition to Australia compuring thes plants with those

of other re;ions, librarian of Linnasn Socieiy of Londonj J.F. Schouw (1789-1852)

studied effects of external factore, looked for churacteristic floras; Heyen( 1804~
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worried about specles conatunecy declding spacle
acters used to define them wers no%j Al:! de Con  1806-1833), clariflied
subject and lormuluted msthods of studyjAugustin Pyrame de Candolle(1778-1841),
Geographis botanique ralsompge (1355),Urlsd Lo discover lass of distribution,

distemperature und area or specles, decided graatlon of rs-cclus was orobably succsasjse
Pigures in floristic studiegs Joseph D. Hooker (13117-1911), studlied geo,raphical

dietribution, endemism, and affianlties of floras. Second soa of 5ir ¥. J. Hoo.er,
1ike his father Director of Kew, Yotunlst on woyagea of frebus, widely traveled
friend of Darwin end Gray, and exponent of organic evelubtlon; Auguat Grisebach
(1814-1879), Die Vegetation der Erde (1072). One ol the first to defino types of
physiognomy of vegetation with relation to climatejAsa Gray (1810-15:8), great Acer-
lcan botunist, studied affinitiee of floras of Japan and Aserica, friend of Darwin
and Hooker, author of interesting sseays on botany and botanistsjAdolph Zngler( 1844
1930)j08car Drude (1857-1933) Vesque; Sonnler and Flahault{1379); VolkenjSchenlk;
Bugene Warming (1041-1924)y A, F, W, Schimper (1834-1501) lcportant shytogeographers
who cannot be discussea briefly.

Important natursl systems of classificatlon and thyulr authors.

A« P. DE CANDOLLE (1778-1841)-a8 Goethe und Jung sought to find a morphological

'type' in the parts of the same plant, so d2 Candolle sought the basic symmetry
i between plante, which often was disguised by processes such as abortion, degener-

ation, coheeion, ete. ‘hou ht that physiolo,ical charactsrs were of no use for

tuxonomy since they werd important in the maintenance of 1ife function. Author

of best textbook of taxonomy to dateiLe Phyto;rashis, and the important

Theorie slementaire de hotanigque; taxonomists will wani %o become acquainted

with the Prodromus...

JOHN LINDLEY- an English botanist who modified system of de Candolle.

ROBERT BROVN-who believed that the orders of plunts were roticulutely related.

A. BRONGNIART (1801-1p47)-the Father of Palasobotany, who, in Enumeration des
genres de plantes,..proposed a natural systea in which the mmentliferue were
interposed among the Dialypetalae.

GEOR3Z BENTHAM (1800-1884)-and J, D. HOOKER (1817-~1911)-prapared un important system
etill in use in British herbaria, their Gesnera plantarum (1362-1383). NHonevol-
utionary for Bentham did not accept Yrijin of Specles, v. supr. for Hooker,
de Candolle was followed very clogely in un arrangement which stresses union
of petais.

STEPHAN ENDLICHER (1804-1849)-the German Jenera plantarum,...(1836-1340) which led
to development of that of Bentham .ad Hooker and Engler, but for differant
reseons.

ADOLPH ENGLER (13;3-1950)-5reu.t German taxonomist at Jerlin who initiated Dbe
?imm . { sonographs of svery family) and Das Pflanzenreich
menozsraphs of senera),his system which may be best scen in the Syllabus der
Pflanzenfamilien (many editions) viewe the Amentiferae as primitive and dorives
the angiosperms from the gymnosperms throush themy cf. hle 1ist of dicta for

phylogeny in Der Syllabue.

RICHARD VON WETTSTEIN-professor of potanyat Vienna, author of iland.uch der a/stem-
atischen Botanik of some 1000 pajses which covers the plaati kingdom, alaso
believes Amentilerae to be primitive but for different reasona,would derive
the anglosperm flower from that of a gnotalean type. (Spanish trunslation available)

J» HUTCHINSON-botanist at Kew who creates new systes with herbaceoua vs. woody
habit _s basic dichotomy, utherwise remarlably reatistic systen.

H. F. WERNHEM,En lish botanist who diucussed phylogeny of the Sympetalae.

CARL MEZ ot al. Creators of the Serodiagnostische Siammbaum, esployln, systematic
gerolozy in an attempt to get at the basis of evolutionary relationships by ueing
proteins. Read the review of K. 5. Chester in Quart. Rev. Biol. 1537.
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2'&- ﬁdm stemens; the femsle of two currels united.




JUGLANDALES

Flowers wnisexusl (noncecious) 4in catkins ( et least the male)
maked or with s siwple scale-1ike perisnth shich is more or less united
to the ovary in the femsle, Male flower with e varisble mumber of stemens;
female of two united cerpels; ovary uniloculer, contrining o bagel
orthotropous ovule with uguelly one integumeni. Fruit a nut or drupe-
1ike; olten more or les: enveloped by the persistent bractecles.

Tress or shrube with clternate simcle or pinnately compound exstipu-
late leuves; rich in avomutic compounds.

A constant and important dietinguishing festure is found in the
unilocular ovary of Juglandales with it eingle orthotropous ovule.
The present ol aromatic compounds in the leaves is also distinetive.

Family 1. Myricaceae: Flowers monocecious or dioecious, naked; pletili
gupported by £ bracteoles adnate to fruit; fruit a sma.‘ll drupe usuelly
aemt.tng way, lecves simple or pinnetely divided.

Gmpto
Family 2. J’t.slandacesa- Flovers monoegcious, Mele inilorescence s many-
Ilowered catkin, each flower in the sxil of & bract, »ith a pair o
bracteoles and often a perlanth of a4 few scele-leaver; stemens 3-40
& rudimentsry pistil is sometimes present. Bract and bractecles in the
feonle [lower froe or more or les: united with the ovary, &c is elso
the inconspicuous ususlly 4-merous perienth; corpels t¥o, medisn or
transverse with a (&ir of stismetic style-arms. Fruit = drupe or nut
with a thin or fleshy exocerp; endocarp hard =ith 2 or 4 inccmplete
septa. Embryo with fleshy four-lobed cerrugated or foliaceous cogyledons.
Trees with generslly lergs compound imparipinnate avomaile lesves.
Jugleng—walnut, butternut; in fruit the husk (bracts) sr= indenhiscent;
hap perianth.
Carye—hickory, pecan; epicurp deniscent, has no perianth.
These two gener: xpmsyx sepursted by the leaflets.

o
k O.co“

7 \r.z4 >
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Betula—-Birch. Sterile flowers 3 (the bractlets 2) to each shield-
sheped scale or bract of the catkine, consisting each of & cualyx of one
scale bearing 4 short filamen s with l-celled anthers (or strictly of
two 2-parted filamente, each division bearing en enther-cell). Fertile
flowers £ or & to each 5-lobed bract, without brectlets or celxy, each
& naked ovavy, becoming & wingsd and se.sle-like nutlet (or smeil samdra)
crowned with the two spreading stigmas. Outer bark often sepsrable in
gheets, thet of the branchlets dotted. Buds sessil , scaly.
the Mele catkins longer thin bhe female,

Almus——Alder. Sterile catking with 4 or 5 bractlets and & (rarely 6)
flowers upcn each short-stalked shield-sheped scele; ecch flower ususlly
with & 3-5 purted c:lyx and s meny stamens; {ilements short end simple;
anthers 2-celled, Fertile catkins ovoid or ellipecid; the fleshy i
geales each subtending 2 flowers and group of = little Jcaleletow
-adherent to the scales or bracts of the catkin, which are woody in fruit,
‘wedge-obovate, truncate or 5-b-lobed.

‘Family 2: Fsgaceae,

Trees, with wetery juice, sl nder teretc ‘ranchlets marked by rumercus
usuelly pule lenticels, slternste stolked pennivelnsd leaves, and norryow
mostly deciducus stipules. Flowerd moncecicus, rerely dicecious, the
steminate usually in cetkins, the pistiliete usually few, sometizes
solitery; steminate flowers often with seile-like perdanth, with varying
stamens; pdstillate flowers uwsuelly with s 3-celled (rerely B-celled)

T

v pistil with 2 pendulous snetropous ovules with 2 integumenis in each cell;
2 fruit 1-seoded, invested at maiurity by’s bractezi= cupuie.
Staminete

Quercus——Oeks. Cupe doesn't cover fruit, has 1 acorn. /Flowers in
slender ements. Pistillate flowers sclitery, in Tew-ilowercd unisex. spikes

I Castanea—Chestnut., Nut incloged inx & prickly burr. Fistillate flowers
in 2-5 flowersd elusters below the stominsie, in bessxuzl sments.

Fegus—Beech. Staminute flowers foscicled in globosew-stelkes heads;
the pistillate in 2-4 flowered clusiers.

Hothofagus--Beech. This genus confined to the southern hemisphere.

Orger 6., Caseurinules.
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FAGALESS%Flowers unisesusl, in catkin-like generclly compound inflo-
rescences; the femal {lowers eften & few togeticr. Male flovers generally
adnate to the bracts, sometimes with & simple incenspicucus perianth;
femsle protected by the bract and bracteoles, sometimes wi h ar incen-

‘gpicuous cuperior erisnth, of two or three (rarely €) carpels forming

an ovary of ugs many cell , each with one or two pendulous ovules.
Fruit & one-seedsd nut es.ocieted with the pereietent bract and
bractecles. Endosperm absent, embryoc straight.

Femily 1: Betulsceae——Elowers monoeciouc in uniscxusl catkin-liks compound

inflorsscences, Perienth, when pregent, of small scale-leaves which
vary fn number &nd are free or united; uperior in the pistil ste flower.
The male flowers adhere to their brect and centedn 2-12 stemens which
are generally divided; there is ro rudiment of & pistil., The femule
flowers have a bilocular ovary with two styl s; each chumber conialns a
pendulous enetroprus ovule with one integument. Fruit with cne seed;
during its répening the brects undergo considersble development. The
embryo with its large oil-containing cotyledons fills the seed.
Corylus—Sterile ['lowers consisting of 8 stamens with l-celled antaers,
their shert filuments and pair of scaly bractlets cohering more or iess
with the inner fece of the scale of the catkin, Fertile flowers several
frem a scaly bud; ovary tipped with the short limb of the adherent
calyx, one of the ovulmsjsterije; style short; stlgmes 2, red, elongated
and slender. Nut oveid or subglobose, inelosec in a lesfy or partly
coriaceous cup-or involucre, conglsting of the imo bractlets enlarged
end often grown together and lacerated at the border. Hazelnut, Filbert

By s
L @Y (@)

R e
a” E =

r-»

Ostrya—~Sterile flowers cunsistﬁg of several ptemens in the axil of
each brect; filaments short, often forked, bearing l-celled anibers;
their tipe hsiry. Fertile flowers a pair ic each deciduous bract, each
e of an incomplete.y E£-celled Z-ovuled ovary, crovned with the short
bearded border of the adherent culyx, tipped with 2 long-line&r stigmes,
and inclosed in s tubuler braetlet, which in fruit bec mes a closed
bladdery ellipscid beg, very much lerger thin the szell smooth nut;
these inflsted involucres loosely imbricated to form & sort of strobile,
in eppesrance like thut of the Hop. '

garpinus—Hornbeam, Ironwood, 2terile [lowers similar to those of
Ostrya., Fertile flowers severul, spiked in u sort ef loose terminal
catkin, with small deciduous bractz, esch subtending & pair ol flowers; th
single involucre like bract open, enlarged in fruit and foliaceous,
mercly subtenuing the smell ovale several-nerved nut.

The bracte are J-parted.
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Flowers monocecious, exiremely
éluatered trigey s;ikau at ands

quﬂ.tats on _short ide
141 o-carpellate, 2-celled
, cne sbertive; frult
Trees and nhrm with

ﬁha weody bracteclec.
and whorlec scale-like leaves.

e dioeciows, naked, in catkine; pistil
"4 drupe. Shrubs with slternate, simple
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Order 7. Urticales: Flowers generslly unisexual, smell, regulsr, end
monochlemydeous (one perienth leaf)or rarely maked; tepels 2-7, greerdsh
&and more or les: united; stemines 4-5, opposite, plstil superior, 1-2
swm;x 1-celled, l-ovulste; fruit & nvt, drupe, or semure.
FHerbe, smurbs, or tres.; leaves usuelly simple, alternsie, end stipulste;
wsuelly cymose infliorescences, Stipules caducous, found only with bud.
Upually, families sre sither ell woody or ull herbsceous.

Tamily 1. Ulmsceae; Flowers ofton bisexual; stemens srect in bud; stvles
2; ovole pendulous snd snetro;cus; endospern uzuslly absent. Treey snd
ghrubs without latex; leaves often obligue, stirules deciduous.

Two sub femilies
1. Wroidae
Timus—Bisexuval flowers; fruit a samsre; luaves unequilstersi, meny
pinnete veins, almost persllel.
2. Celtcidee—
Celtis—Unisexval flowers; fruvit & drupe; leaves with 5 equal veins
et bese, nct perellel. Huckberries.
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cece: Flowers 2-mercus (monceciovs, unisexusl); stamens
filement turns, with anther toward center);style 1;
‘endogperm oily. Herbe, rarcly wooly, often

5 'ﬁ"-'i;p. nives). F’lm"u&t.era spiked, not invilu-
| threed- haped, stigmatic down one aide. Leaves

-fig. Peculiar inflorescence, sxis or peiuncle flsttened and
zmmleﬁ. 1\:% & synconium.

k- bra!dﬁui‘t-. Pistillete inflorescence with & spathe.
=rbe, Flowers in £ synconium.
1 'f..ﬁrqpieuz ENUE.,
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