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cYcADS
“Cycads”—the “Sago-palms” of popular parlance—is a name

hich, however, belong to quite

Cyeads appeared during the Triassic period of Mesozoic time
They replaced the eyéatlFerns which fiourished in Palcozoic tme,
s represnted e higher n the vegeabe e, Ther d
velopment and increase continued up to the Cretaceous period,

e i climas n sbundance and. simort aniversa denbo
tion was reached.

‘The geologic record, as at present interpreted, indicates nearly
theee hundred fossi species of this group, which are classed in
about thirty-five genera. These remains are prescrved as stems,
leaves, flowers, and frits. They are found whereser geologic
explorations have been made-— from the equator 1o the poles. The
evidently generally salubrious climate of those geologic fimes was
nfir to v growh of thi nevly develape, o 1 pec

oy vgeaion, Infc, hsepanis bcame s dominant
e gt of Cyende hasbec appd v e Mesozoic Age
One is inclined to consider the assemblage of fossil remains re-

ferred to above a mere fraction of the cycad flora of those remote

ages, for without doubt, the majority of the forms were denied a
= Absteac of  Lecture -nd demonstration given in Coservatory Range 2

of The New York Botanical Gard-n on Suturday aitrnoon, January
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permanent record as fossils in the earth's strata. The following
Schedule will show the position of cycads in geologic time.

[ | levcaps reduced o sbou o
apecies

Quaternary
Neozoic
‘ | abound
1 lc¥CADS DECLINE
Creacsgus
‘ Higher flowering plants ap-
e
Mesozoic I—|
Jurassic |AGE OF CYCADS
Tradic
T CYCAD-FERNS,
Mtcrors ot Cycads
[
Carboniferous
‘ Ferns and fern allies appear
Paonic Devonian | Land plats sppese
Shan| Scawesds develop
Cambifin | Seawesdsagpe
Proterozoic Proterozoic No evidence of plant life
Bosic Bosbic | No denit evidence of e

A cycad plant consists of  stem, cither subterrancan or aérial,
which bears a crown of branching feather-fike leaves, in al e
sembling a trec fer in habit, Ultimately, clusters of flowers and
seeds grow from the axils of the leaves. The stem is very pit
and typically simple, but in the case of sublerranean ones it is
frcquently branched. The leaf is pinnately compound, that is, it
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conssts of & stk (midrib) with the leafets distichously arranged
ither side, except that of Bowenia, which is bipinnat.

“The leaies show three types of venation. In the first type the
secondary veins run from the midvein to the margin of the laf-
let, ater the manner of most of our ferns and of the cycad-ferns

which our present day cycads may have been derived. This
i stsed by the lsves of the gens Stangeris aly. In the
¢ midvin is pesa, bt severl sple
rom the s of e et to
he apoxusrated by the Javes of the enea Zamia snd
Dot In the third type the eutes has  Srong midven, which
may represeat the several veins of type number two,collcted into
e bundl, There are o herl venes The sue beween
dvein and the margin is uniform and thallus-ike. This we
ot istsed by thelsves f he genus s

forescence and the frciaion o ycads are et

. T st o e orons comis o tnes e
166 modied 50 that they hold the ol sacs and the ovule
and ultimately the ripened sceds. The staminate organ is the
more uniformly modified. The leafiets have become changed into
more or less peltat scals spiraly arranged about the leaf-axis,
thus forming & cone-like structure. The pollen-sacs are borne in
roups on parts of these scales, except on the exposed surface.
The pollen is exceptional—as with Ginkgo—among flowering
plants i that it develops motle sperm-cells after germination.

of the apical expansion. In other gencra the ovules and sec
are bore on the edges of the midrib of the less modified leaf,
either in the axils of reduced leafiets or in place of the leafes
The seeds are nutlike o berrylie, and sometimes highly
colored.

The Age of Cycads has long been past. During the Cretaceous
peried, which followed the peiods (Triasic and Jurasc) o

ir maximum development, this type of vegetation not only lost
ot i of ber of o, bt o the breadih of
Soumpic rnge, ey wre fored s begin 3 st rom e
R tegons. “Untavoris clinasc cndidons 108 change




124

the carth's surface hastened and finally brought about their ex-
mination in the higher latitudes of both northern and southern
hemispheres. TFor cxample, in the northern hemisphere in the
Tertiary period the cycads had retreated southward as far as
touther Europs where thy wee repreentd, as fa 3 he i
by 4 single species of Eucephalartos, and southem
North Americe, where the represcavatives were specis of Zamia
and Diogn.

To complete the devastation, the rigors of the great Tee Age at
the beginning of the Quaternary period pushed this ancient group
still further mmh, even to near the e of the Tropic of
 the genus Fuceplalartos shrank into the

dco.
wuch ground, if any, these cycads regained, since the retreat of
e e e do ot ko ot return far into
their former domains, although enough vigor remains in their

res-

graphic ranges, the maximum distance depending upon local cli-
matic conditions.

From a world-wide geographic range and the maximum num-
ber of genera and species cited above, the total existing cycad
‘population and its geographic distribution may be summarized as

llows

Abont sixteen specics of Cycas, in castem \sia to Australia
and IndoPacific.
About fifteen species of Macroz
\ single species of B 5
About fifteen species of Encephalartos in Africa.
A single specics of Stangeria in Afi
About thirty species of Zawia, in tropic and subtropic
America.
About cight species of Corarozamia in Mexico.
ut three species of Diosn in Mexico.
A single species of Microcyeas, in Cuba.

In other words the geologic strata have given up nearly fou
imes as many fovsl geners and secis 2 ave represemed i the
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living flora. This number, although large, is very likely only 2
fraction of the geologic maximum.  This is evidence that the
cycads are a vanishing type of vegelation,

Curiously enough, the present-day cycads simulate the modern
palns in their geographic distribution.  Their distribution
logic times also concided, f

the ranges of the two groups extend northward into southern
Japan and southward into Australia.

The carly travelers in the East and in the West were not slow
to observe the cycads, and to bring them back to their native
lands Botanical descriptions and illustrations of them began to
appear in the sixtcenth and seventeenth centuries. Thus, their
botanical history began shortly after distant travel was under-
taken by Europeans. The modern botanical nomenclature began
with the formal publication of the genus Cycas by Linnacus in
1753 Ten years later he established the genus Zomia  Thus
the cighteenth centuty the types of the largest genera of cycads
were fixed, the one o the
western, and the regions of both diametrically opposite. Morc
than a half century elapsed before aditional cycad groups were
proposed.  As a result of explorations in more_ remote regions,
new cycads were braught to light, and were added to botanical
Herause i chonsogical sequence a5 {ollows: Eceplaoios
1834 (Africa); Macrozamia, 1831 (Australia) ; Dioi
(Mexico): Cerotasma, 846 (Austrabn) Stangera, 1833

Crow i is abandant 't forme a staple food, where impore i

usually constitutes 2 husury. 1t is also used to starch fabrics
“Taking examples from our own country, we know, according

1o the reconds of Hemando de Escalante Fontanada, a capive n
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Florida for seventcen years in the sixteenth century, that the

prophnd o the Spaniards Kun 15 hat i, ‘whie bresa!
o disinguish it from the ed bread, from the China briar-roo
which they call Ko kL™ Relonig to the e of i
e Seminole Indians, Dr. William Baldwin recorded
1 tn gratifeaton o o the Vil Sago’” or Coonin®
of the Seminoles. . . . At supper, I had the pleasure 1o cat the
bread prepared from the large tuberous root [stem] of this plant.
In the late time of difficulty many negroes, and others, were pre
vented from perishing from hunger by having recourse to it
Although the odds are evidently against the cycad and it is
without doubt a vanishing type of plant, the natural growth in
Florida, which furnished flour to the aborigines and to the St
noles, and in 3 transition period—the seventies of the last cen-
tury—to the Cubans for starching their linen,* now furnishes the
for many of our arrow-
ot erackers are made, at least in part, from “Florida arrow-
Foot,” which is one of the names for the flour made from the
native cycads of Florida * Cycads play a large part in horticulture.
* Bowlegs, the grandson of Bertram's “Long Warrior,” says, thit

 For & history of Zamia in Florda sce, “Semioo —The Contt”
—Journal of The New York Dotanical Garden a2: 121137, 1921.

“The manufscture, and export, of Coonte-sarch was the mai
saion and s o rovems o the Womces of sonhern pemater
Fonds.

e ar fou secis of Zoml in Hlorda: one of tham o sbo
native . iy, endemsc n Florida

n Cuba,
T following 1 i cnb(d nm for e st time
1 m long or less; leaf-

ok andy’ o, o
Fnat il sites, and Shell movnds, perinsolar lorida- The
a ke R Florida, oiten abudant on the upper west
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They are casily grown and are very decorative objects. In warm
regions specics of Cycas and Zamia are used in out-of-daor plant.
ings. Tn conservatories in the caoler latitudes all the genera may
oftn be found in s heiving condion snd perfetyadaic, p
pareay, tothei anifical babiats Tn s way,agin the cycads
paralll the palms; and , both primitive people and some
OF our contomporaris in thel spirtol cravings consder the
eyead a symbol, both of Life and of Death.
Joux K- Swai,

FURTHER NOTES ON THE FLOWERS AND SEEDS OF
S\ OES

As ordinarily grown, sweet potatoes are most decidedly sterile

in respect to the production of capsules and sceds. The two main

conditions responsible for this unfruitfulness are (1) the habit of

won-blooming, especially throughout the more northern arcas of

their culture, and (2) the failure, even when bloomiing profuscly,

1o set seed cither to_self-pollimation or to_ pollination between
he

the varicty is the same as pollination between flowers on a single
plant
Tn a namber of instances, however, sceds of sweet potatoes

bl

bearing on the bloomieg and seeding habits of sweet potatoes
g 3

were assembled from published records and from a rather ex-

also fruit and sceds have been obtained in controlled pollinations

- coast, and locally in hammocks south. pmmmla
Fiats o the shell mouncs afie bave branching. e
bammock inhabitant difes from the picland-inhabting specics
—Zamia integrifoli ore nunerouly veined, wider, and
more femote Jeaets, and the attencd mut-ike part o the seed

o e n St o et B Tos of T o sork
Botanical Garden 25" 133-168. June, 1025






