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5 I. Introduction (Sept. 29)
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Introductory remarks
Plant Ceography and its relationships
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History
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V. The history and distribution of floras (Dec. 8, Dec, 15, Jan. 5, Jan. 12)
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Botany 465. I. Introduction

1. Introductory remarks.
2. Plant Geography and its relationships.
PLANT ECOLOGY is the sclence which treats of the mutual relations of plants and
their environment, including other organisms. Some phases, often consider-
ed in the rezlm of Ccology at the present time, are inseparable from Plant

Geography and other phases are intimately related to it.

Autecology is the study of the individual, It deals with problems of "The plant

and its environment”, The field overlaps with Cenetics in studies of in-

heritance of characters of adaptive significance. The two phases of it,

to a considerable extent, seek causes of plamt distribution, that is,

causes of success or failure of migration, persistence and extinction.

They will be conaidered from this point of view.

Morphological Ecology deals with the structural adaptations of plants to thair

environment. It is inseparable from some phases of Morphelogy and

Anstomy, for example, studies of structurs of xerophytes.

Physiclogical Ecology dsals with the functional adaptations of plants to their
environment: It is inseparable from soms phases of Physiology, for ex-
ample, studies of mineral deficlencies and studies of photoperiodism.

Synecology is the study of the units of vegetation. It deals with problems of

"The history and classification of vegstation".

Static Synecology deals with the classification of vegetation and the distri-

bution of the units. For example, the classification by life-form and

the distribution of the various life-forms,
Dynamic Synecology deals with the history and nature of vegetational units.

For example, a succession of assoclations toward a Climax. This field

is closaly related to Dynamic Floristics (see below). The history of
the flora of &an area and the history of the vegetation of that area are

concerned, to 2 concldarable extent, with the same problems.
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PLANT GEOGRAPHY is the science which treats of the description and interpretation
of the Aistribotion of plants ia relation to tLhe earth's surface., It is
,q') closely relsted to Taxonomy and Evelution and, as indicated above, to much
of Plant Ecology.

Phvletic Plant Geography is the study of groups with s common origin. It deals

with problems of "The history and distribution of natural groups". For

example, of a species, of a genus or of a farily.
Static Phyletic Plant Gesography deals with the delimitation of natural groups
and mapping their distritution (assentislly the same as Monographic Tax-
onamy ) and the analysis and comparisen of distributions.

Dynamic Fhyletic Plant Geography deals with the history of the distributlons

of natural groups. It overlaps with the fields of Phylogeny, Evolution,

and Ceneties, pariicularly in relation to causses.

Floristic Plant Geography is the study of floras, It daals with problems of

D "The history and distribution of floras".

Static Floristic Plant Geography deals with the recording of the species of
a flora and mapping their distribution (essentizlly the sams a3 Floria-
tic Taxonomy) and tha analysis and comparison of the distributions.

Dynamic Flordstic Plant Geography deals with the history of floras, It is

related to Dynamic Synecology, as mentioned above, and to Autocology

in relation to causes.

Most of the separate subjects llsted sbove are so closely allied to soma of the
others that a classification of the subject matter of Plant Geography must, to a large

extent, be quite artificial. There is utility, howaver, in bringing a degree of order
out of a highly interlocking complsx,

The following charl exprasses the major areas in which fislds overlap with one
enother, It dose not express relationships of basic data. Ressarch in any one phase
of Plant Geography or FPlant Ecology draws not only upon information furnished by
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other phases of those sciences but also upon factual meterial in other flelds of

Hotany and in portions of the other Natural and Physical sciences.
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Mgjor sreas in which phaces of Ecology and of Plant Geography

other fialds of Botany.

3. Comon sources cof srror,

The literature of FPlant Gecgraphy 1s descriptive and interpretative.

are contlguous and areas in which they are contigguuas with

Several

causes have conspired to maks not only the dascriptive phase but especially the in-

terpretative phase liable to considerable error,

There is probably nc other modern

sclence in which the literaturc 1s often of such a dubiocus natures. In many cases the

baldest types of mssumption are treatsd as exact truth.

The sources of error are us-

ually those of incomplets or inaccurats date, of biased or of deductive reasoning.

Some axamples follow:
ERRORS OF DESCRIFTION,
Concerning maps of the

Identifics

cation of

ibution of species, genera, etc.

spacimena.
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Taxcnomy of the group.

One entity mapped or more than one.

Variation within a species.

Different concepts of categories,

Degree of completeness.
Borders of range accurate?

Gaps within range significant?
Lavels, (Sfandlew , Reirnu 6§; 130~ 133, 1927 -

Concerning the distribution of the kinds of vegetation,

(Largely the same as above.)

Concerning data obtained from experiments.

These are subject to many types of errors involving techniques, materials,
maasurements, etc.

ERRORS OF INTERPRETATION.
Bias.

Authors may write to vindicate an ides of hypothesis. Thus their work is
biased although thelr data may be correct, This is most likely to occur in
relation to an author's own ideas, It 1s difficult to defend one's ideas
without becoming biased. "Perhaps its best antidote is to remember that

truth may be stranger than fiction,"--Woodson.
Deductive reasoning.

An assumption ia made of relations among a circle of facts, For example,
from observation of the correlation between plant distribution and environ-

mental conditions one deduces that "there is a cause and effect relation

between the environment and the plant", Once the assumption is made, facts
are marshalled to its support. Scon suthors using the assumption fail to
mention that, no matter how reasonable, it is only an assumption. Finally,
the assumption is stated 2s an exact truth. Explanations of causes are es—
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pecially susceptible to this type of errors Few workers are content to

deal with approximations, to deal with superstructures of research based

on assumption. The tendency is to proceed to the exact and definite at

all costs.

This course will not avoid many of the types of srror listed above, It necessarily

depends on literature which it is not practical to verify. It is important, there-
fore, to keep sources of error in mind and to determins how they may affect conclu-
aiorin.
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II. The plant and its environment

1. What is the environment?

The enviromment consista of all external conditions (factors) that are in

contact with the plant. The environment is snalysed, the individual factors

recognized and measured,

The major classes of environmental factora,

Climatic factors

Temperature

(Fire)

Light
Total Mght
Kinds of light

wWater (atmospheric)
Rain

Snow
Hail
Fog
Humidity
Adr
Chemistry
Movement
Edephic factors (soil or substrate )
Physical structure
Chemistry
Organic
Inorganic (including water and air)

pH
Biotic factors
Plants
Epiphytes
Parasites (mostly fungi)
Symbionts
Root-nodule bacteria
Animals
Soil organimms
Galls, leaf-cutters, etc.
Browsers

Listed above are only the main classes of factors, Within each may be recog-
nized a large number of individual factors, eech of which is part of the en-
vironment. "The intensity of most factors varies with the hour, day and
season; and the rates of change, the duratlon of particular intensities, and
the sxireme values are all sccloglcally important aspects of the same en-

vironmental condition." "The problem of measuring those physical conditions

that really govern plani behavior ls much more difficult than commonly con=—
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seived. Actually only a thin shell of envircnment adjacent to the organism
is of immediste causal significance, and the conditions in various parts of
—-\ this shell differ materially from the conditions to which the instruments...

Ma¥ .ce.De exposad,"———Daubenmire.
Habltat

-

The habitat is the total environment as it occurs in relation to one plant

or to one group of plants at a particular place. This cannot bes expressed

as simply the sum of the factors of the enviromment. A1l of the individual

factors of each class must be correlated with each other and with all of
those of all other classes, and not only at one time but over a period of
time. An exact oxpresaion of habitat is an impossibility. We do not have
tﬁe necessary measurements for even one habitat out ol thousands and even
if we did we have no way of expressing those measurements in their real in-
terrelated complexity.
"Indeed, even if we knew the theorstical resultant, in the case of
D such complex resultants as cultural or vegelatlicnal features, a principle
which attempted to state the sum total of all the relationships, each in ita
propsr proportion, would be far too cemplicated for us to bs able to use."
"Even if one knew all the principles and had all the data, the solutlion
would be involved in a mathematical equation so complicated that no finite

mind could solve it."—Hartshorne, The Nature of Geography. Ann. Assoc.

Amer, Ceogs 1939.
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2. In what ways is the plant adapted to its environment?
How does the plant become adapted to its environment?

Two meanings of adaptation: a condition, a procesa.

The kinds of adaptations.— Qe s, M,... ? .
1. Somatic adaptations are those that are the result of the env
facting the plastic protoplasm.
find different expression at different times in the same plant
Structural: root, stem, leaf, {lower and fruit.
Examples: Ludwigia sphaerocarpa
Ranunculus flabellaris ‘
Polygonum amphibium
Potentilla glandulosa

Punctional: Photoaynthesis, respiration, transpiration, growth, germin-
ation, etc,

Examples: photosynthesis, Nasturtium
light, Pinus taeda

flowering, Potentilla glanulosa

2. Genetic adaptations are those that are inheritable. Thzy may be modified
but not greatly, by the environment.

Ecotypea: Pepulations of species sspecially adapted to a particular
habitat.

Two ecological classifications,

Adsptation to water.

Hydrophytes are adjusted to a super-abundant water supply.
Fesophytes are adjusted to an adsquate water supply.

Xerophytes are adjusted tp a deficisnt water supply.
%WM I ¥

Examples, physiclogy and morpholegr.
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Adaptation to nutrition.
Autotrophic

N Parasitic: Cuscuta, Orobanchaceae, Loranthaceae, Rafflesia. W
Saprophytic: Monotropa, Conopholis
(Insectivorous): Sarracenia, Mepenthes, Drosera, Utricularia .Mﬁ M
Examples, physiology and morphology WJF.Z_

e

The process of adaptation.
The process of somatic adaptation is largely a matter of the effesct of the

environment, directly or indirectly, upon the germplasm or cytoplasm or both.
The details lie in the realm of Genetics, GCenerally spesking, the protoplasm
is plastic to various degrees and form and function may be modified within

limits by the environment.

D Genetic adaptation is aéain the province of Genetics. A simplified process
might be as follows: Changes occur in the germplaem, variability is increased,
under suitable conditions some variations have survival value, in a slowly
changing environment and over many generations, the plant will be considerably
different from its forebears and different, in part, in characters that are of

adaptive significance.

4
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3. What are the causes of plant distribution?

Is thers a cause and effect relationship between the' enviponment and the plant?

The causss of plant distribution are the causes of migration, establishment,
persistence and extinction of the individual. . : a2

We have seen how ths exact and complete analysie of the habitat is impossibla.
It remains to emphasiga that no single factor or group of factors may be selected
from the total habltat as causes. All of the faclors are ‘related and'a change in one
may result in changes in othera. Instead of one factor limiting the range of a
plant it is the uholc. habitat that is limiting.

Experimental Ecology, in sseking causes of plant behavior, is at the present
time faced with two insurmountable difficultiss. First, a species may be quite
varisble genetically in its physiologicsl procasses so that conclusions from an ex-
periment may not be applicable beyond the plants that were actually a part of the
experiment. Such physiologically distinct micro-reces may not be identifiable by
morphological characters, Second, the complexity of the habitat and ths mutual re-
lations of habitat factors render experimentation lmpossible, It is useless to ex-
periment in the greenhouses or laboratory for ths habitat thers will be quite different
from that in nature, Likewiee, it is useless to expsriment in ths field for in
ordsr to experiment one must set up & control (the natural habitat) and the experi-
ment propar which will be identical to the control except for one measurable diffsr-
ence, In changing the habitat in cne way (by artificial shading, for exampls), it
is necessarily changed in others (temperature, water, etc.).

The inductive method.

Maesssfield ecologists attempting to axplain plant behavior are often
forced to confine themselves to inductive methods, secking to establish concommitance
between behavior and environment and realizing thzt the phencmena may never by

capable of expression in any but broad generalities."-~Daubznmire.” Humboldt and his
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followers sat themselves to describe the world of plants empirically, dealing with
the relatienshipa of plants to enviromment only on a comparative basis. They pur-
’\ posely refrained from plunging intc problems of aciual cause and effect, apparently
because they had arrived logically at a strong presentiment that they could not
solve such problems then, and probably never would., Ecological geographers, on the
other hand, starting with ths assumption of a causal relation between plant and en-
vironment, have built the entire structure of their science upon efforts to prove
its significance and to interprst the distribution of plants on the basis of it,
The initial reasoning, therefore, has not been by simple induction from a body of
empirically and naively determined facts, but from a system of working hypotheses

based upon assumptions of actual cause and effact."—Raup.

Iivingston, B.t. & Forest Shreve. The distribution of vegetation in the United

States, as relatsd to climatic conditions. Cam. Instit, Wash. Publ, 284. 1921,
Objectives

r ‘:) Methods

Vegetation
Vegetation map of the United States

L T PR JAtihTogm oo Anecon b 0t
I\J-?‘.&-v

Climate
Correlations

Vegetation
Northern mesophytic evergrsen forest (east)

Species
Pinus edulis

Conclusions — Aad= Mﬁ- %‘J-

J
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II1. The history and classification of vegstation

How may vegetation be classifisd into useful and significant unitas?
a 1, The classification of vegetation
The primary types of units
Major world formations (grasslend, forest)
Continental formations (conifsrous forest, deciduous forest)
Major associations or communities (oak-hickory, beech-maple)
Minor assoclaticns or communities (within oak-hickory)
Alluvial forest, gravel bar, swamp,
pond, glade, cova
Micro-communities and sub-communities (strata, seasonal aspect,
mosses on bark or leaf)
Descriptive terms used especially for formations and major association
Life=form
Physiognomy
Climate
Floristic composition
Basic objectives in description: relation of vegetation to climate
historical (succession)
pure description

(Example of life-form clessification: Raunkler)
Phanerophytes, buds 25 or more cm, above ground
Chamaephytes, buds 0-25 cm.

Hemicryptophytes, bude on the ground and protected
Cryptophytes, buds beneath ground or water
| Therophytes, annual plants

O A life-form spectrum:
Ph Ch H Cr Th .
Death Valley 26 7 18 {f 42%
Seychelles 61 6 12 5 16
High alpa [s] 25 68 L 3

Descriptive terms used especially for minor communities and micro-communities

1, Species list
2. Density: number of individuals
3. Frequency: number of quadrats in which a speciss occurs
4. Cover: area of crown
basal area
5. Sociability: degree to which plants of a species grow together
6. Vitality: size, flower and fruit producticn
7. Periodicity: season phases
8, Stratification: tree crown layer or strata, shrub layer, herb layer
9. Presence: regularity with which & specles occurs in a series of stands
10, Constance: same as above but for gquadrats
11, Fidelity: degree to which & spaciss is confined to a kind of vegetation

2

Basic objectives in description: the s:me as those of the higher units, but
descriptions i1n more preciss terms vo that they can be analyzed. and
campared

v
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2, The distribution of vegatation
The vegetation of the world {Map from Schimper)
I. Lwmriant tropical rain forest and monsoon forest
II. Less luxuriant tropical rain forest and particularly monsoon forest
III. Xerophilous woodland of a tropical stamp, savannah forest and thorn
forest
IV. Temperate rain forest
V. Sclerophyllous woodland
VI. Summer forest
VII. Grassland
VIII. Grassland as a climatic formation, woodland as an edaphic formation,
more or less abundant
IX. Park-like landscape, meadow and forest in temperate zones with cold
winter
X. Desert
XI, Alpine desert
XII. Tundra
XIII., Semi-desert
Discussion:

1. Tropical forest - . [\, °T Afr\;‘!,um WH,Z%JLQS?U

Central America

- 2. N s LALE = 2.8
m_&wﬁ:ﬂ:aﬂmrica ,;MJ ::?pca,...@ﬁ A-waﬂ-( g '

2

-

Kll!']uia :_ Mmmﬂ“" M!M‘

2. Temperate forest

Ho A
North America vihans N
Seuth America 'TM:..M > : (et 7‘;1‘0 M
Eurasia m‘a 7
Australia and New Zealand ¥- ~ 3 AL Nt Aaas
3. Grassland and park-land . Ll e s Lotrs e o] Aolarma - M Y,

North America /. 0., Aore g

South America : = A7) 2 IS
Africa ! A.J‘-’“‘M‘f' ConRA- i ks RERA
Eurasia W Aalak.
Australia 7y . ?

il . : EM VM;J-
North America e i:f,+Lz&. Antrk fn s
South America LA ..,_,L..a‘ b .,.,M-MMM
Africa-Asia
Australia

5. The vegetation of North America
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What changes in vegetation have taken place in the past? Why? How?
MW‘—-‘M

,1‘14..7&5....,.?

. 3. The history of vegetation
.‘ﬁ ry B
a. General considerations

Establi shment
Growth
Extinetion . . ( g % 3
Evolution: 'n 0“" ma..:ﬂmﬁq A Awpg .
b. Intra-Areal changes— e 58 #mkﬁ&_ alody, cundh ﬁ;—u«uﬂ
¢, Inter-areal changes ,‘...4..‘1:_4 o :?3'1_-—) ‘:ﬂ%

Changes in plant associations (indirsct change)

Succession

Changes in major vegetational units (direct change)

Gleason, H.A., The vegetational history of the Middle West., Ann. Assoc. Amer, Geog.
12: 39-85. 1923.

Distribution of vegetation during the Wisconsin
Early post-Wisconsin migrations

Development of the prairie

Forest mlgrations

Final prairie dominance

Final forest advance

L

e e T e
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IV. The History and Distribution of Natural Groups

1, Tryon, R, M, Jr. Dynamic Phytogeography of Doryopteris. Amer. Journ. Bot. 31:
470473, 1944

(o] a. Phylogeny.
Section Lytoneuron (free veins, unspecialized scales) is primitive,
Ssction Eudoryopteris (areclste veins, specialized scales) is advanced,
D. triphylla is the most primitive species,

b, Place of origin of the genus.
Ranges of primitive and most highly advanced species are mutually exclusive,
Origin within or near present range of D. triphylla. Southern tip of Brazil-
ian Highlands chosen because of age. Time: Early Miocene.

cs Migration routes.
Determined by adding spscies ranges to that of D. triphylla in phyletic se-
quence, Migreticn scross northern Argentina to Andes, north to Colombia,
sast to Veneguela and British Guiana; a slower migration northeast toward
Rio de Janeiro. Final migrations: Colembia to Mexdco, northern South America
through lesser Antilles to Cuba, Ecuador to Galapagos Islands, e, Brazil to
Ihla Trinidede, Rio de Janeiro northeast and north. =

d. History,
Initial migration (especially of species of Eudoryopteris). Uplift of the
Andes in late Miccene or early Pliccene. Genus diea out in north central
Andesn reglon. Spread of genue to state of Rio de Janeiro, Speciation in
section Lytoneuron. Recent migration to periphery of range.

2. Woodson, R. E., Jr, Notes on the "Historical Factor" in Plant Geography.
Contrib. Gray Hevb. 165: 12-25. 1947.

2. Are2s in sastern North Amerise continuously available for hsbitation by plants;
<) Ozarkia, Appalachia, (Driftleas Area) and Orenge Island. The first thres
sincs the Paleozoic, the last since the Eocene or perhaps earlier.
b. All eastern species of Ascleplas can be referred to one of these refugia by
ranges eguiformal to them.
A. stencphylla, Ozarkia; A, phytolaccoides, Appalachia; A. lanceolata, Orange
Island.
¢, Types of ranges.
1. Species psreistent unchangsd in two or more refugia:
A. quadrifolia, A, amplexicaulls, A. purpurascens,
2. Specles porsistant in two or more refugia but evolved into subspecies:
A. tubercsa tubercsa, interlor, Rolfsii
A. incarnsta incarnata, pulchra.
3. Ancestral spacies persistent in two or more refugia but evolved into 2
vicarious species: :
A. perennis-texans, Appalachia-Ozarkia.
A. hirtella-longifolia, Qzarkia-Orange Island.
A. ¥emdii-obovata, L » )
A. viridis-connivens, L 4 b
L. Species endemic to one area.
Vicarious but pair unidentifiable?
0ld species never occured elsewhare?
0ld specles, extinct in other refugia?
A, stenophylla, phytolaccoides, Nuttalliana, lanceolata, rubra.

5. History.
4 Species restricted in range by Cretazceous submergence, 70 million years
‘ 8go. Oranges Island remains isolated until the Pliocene, then specie=
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mey spread from it. Ozarkia and Appalachia ranges are not restricted
to the north until Pleiatocene glaclation. Meanwhile, after post-
N Cretaceous emsrgence species may spread south, east and west.
ey Xerothermic period restricts ranges to the north and west. Various
amounte of migration since then. Species may spread at any time land
1s avallable but new habitata and vegetations may act as barriers,
Example: A, amplexicaulis,

3. Woodson, R. E., Jr. Some Dynamics of leaf variation in Asclepias tuberosa, Amn.
Mo. Bot. Gard. 34t 353-432. 1947.
History of the species, Cretaceous to Pleistocene, as above.
Fleistocene to present: introgression of the three subspecies,
ecrests of variability
spread of leaf character of angle B,
Future history: evolution of the subspecies, increase in varliability.
L. Smith, L, B, Geographical evidence cn the line of evolution in the Bromeliaceae.
Bot. Jahrb, 66: 446-468, 1934,
&. The subfamilies,
Capsular seriss:
Fiteairniocldeae: appendagsd seeds, unspeclalized scales = Ax ‘:‘-_.‘,(
T4llandsioideae: appendaged seeds, speclalized ncales._;pmm
Beccate serles: 3 2
Bromelioideae: unappendaged seeds, specialized acalcs,-ﬂfrwf-ﬂ'«%ha
b. Capsular series.
Which subfamily ie primitive? FPitcairn. have genera with small ranges,
Tillands, have genmera with largs ranges. According to Age and Area the
Tillandsioideas would be primitive. But epiphytic habit and better means
of migration may explain larger ranges. Evidence from cohesion ratio:
) The least common area.
: Tillandsioideae genera show littls cohesion, Pitfairnicideae genera
show mueh cohesion, hence it is primitive.
¢ Bromelioldeae
Derivation and migrations.

€
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5. Smith, A. C. and M, F. Koch, Espeletia, a study in phylogenetic taxonomy.
- Brittonia I: 479-530. 1935,

Genus distributed in northern and northwsatarn South America

Ecology: ;:mfincd to paramos, i.8. alpine me=dows above timberline, except
E. nereifolia

Adaptive morphology: woody caudex, mostly below ground, xeromorphic leaves.

Pollination: pollen with spines, insect pollinated.

Phylogeny: 5 groups of species, one species, E. nereifolia is primitive in
morphology and in ecology. It is close to Polymnia and grows at lower
elevations.

Distribution of the species=groups: On one paramc there are 17 species and

all 5 species-groups. All other paramos have no more than L species and

all of the same species-group.
__ : History of the genus: Start with 5 species, each a basic one for future
species-groups. Time: post-socene because distributions show no corre-
letion to Eocens subtmergence in northern South America. If genus existed
then the effects of the submergence have been lost.
Evidance frum E. nereifolia and its present habitat is that species
migrated to paramos and changed as they did. They became isolated
in the chonge from continuous lowland to isolated alpine habitats.

This would relate spaciation to the uplift of the Andes and to

Pleistocene glaciation,
Uplift of the Andes (late Miocene-early Pliocene): RKange of basic species
aras disrupted. Pleistocene glaciation: isolated habitats but at lower
elevation than now. Post-Pleistocene: spread of species to present

alevaltions.
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Evolution in one species-group: The haslc specles consisted of many biotypes,
these more abundant in some areas than in others, As the range was dis-
sected, these blotypes were isclated. A single isolated biotype would
evolve into a single isolated spacies. Several bilotypes in one area
would evolve into as many species by biological isolatien. (insect pol-
lination, no pappus etc.).

Genaral conclusione: This type of evolution, splitting up of a few basic
species into many local ones is common when small areas become isolated.
Later spread of the local species, or their derivatives, may give rise
to several very similar species of doubtful phylogeny. The earlier his-

tory of such species 1s easily obscured by recent migrations.

6, Constance, L. and R, H. Shan, The genus Osmorhiza (Umbelliferae), Univ, Cal.
Publ, Bot. 23: 111-156. 1948,
Tllustration of three basic types of disruptéd ranges: bipolar, eastern

North America and eastern Asia, eastern and western North America,
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V. The history and distribution of Floras.
A flora is all of the species of plants that grow in a given area.
For practical purposes discusaion is confined to the higher plants. It
18 not necessarily a natural homogeneous unit but rather is usually a mix-
ture of natural units, the floristic elemente.
1., The floristic slements of eastern North America.
Arctic and alpine
Boresl (Canadian Forest)
Appalachian and Ozarkian
Coastal Plain
Prairie
Strand and sea grasses
Weeds |'
A floristic element is a natural unit only if it is defined
s0 that the species have had a common history of route and time
of migration into the Flora area, The above floristic elements
are major types, each having several natural units within them, i
The natural units are usually more theoretical than real because
of the difficulty of accumulating sufficient evidence of their
history. Although the entire flora may theorstically be organized
by floristic elements, actually many species will not clearly
fall into any of the elements and many will be placed in different

elements by different persons.
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2. History of the flora of eastern North America during the Quaternary.
a, Pre-Pleistocene flora and the general affects of Plelstocene
glaciation.
—~ Flora a mixture of many of present floristic elements) undif-
-y ferentiated. Four major advances of the ice results in a

differentiation of the flora into elements of similar habitat
requirements and similar variability.
Species that migrate north and south with the advances and
retreats of the ice have many biotypes and are plastic,
They are variable in genetics, physiology and morpholomy.
Species that become almost extinct in the glacial perdods
have very few biotypes and are rigid, They are rather
uniform in geneticse, physiology and morphology.
In post-Wisconsin time those species with similar habltat
requirements and similar behavior migrate as a group and repre-
sant a differentiated floristic element. Arctic and Alpine and
Boreal elements have particularly had this history. The northern
parts of the Appalachian-Ozarkian element have also. The Coastal
Plain, Strand and Prairie were probably differentiated more by
broad climatic and habitat differences than by the glacial periods,

Y, The Coastal Plain floristic element.

Fernald, M. L., Specific segregations and identities in scme
floras of eastern North America and the
0ld World. Rhodora 33: 25-62, 1931.

Fernald, M. L., A century of additions to the flora of
Virginia. Rhodors 42: 355-404 (maps);
503-521, 1940.

3 ¥elaughlin, W. T., Atlantic Coastal Plain plants in the eand

barrens of northwestern ¥isconsin. Zcol. Monop. 2:
335-383, 1932..

Peattie, D. C., The Atlantic Coastal Plain element in the flora
of the Great Lakes, Rhodora 24: 57-70, 80-83. 1922.

Species are primarily of Austral affinities and often are of old or
primitive groups.
I, Species with stations in the Appalachian and/or Ogarkian
uplands, :
Existed on those areas during the Cretaceocus when they
were low, Ae the peneplain rose they migrated to the
emerging Coastal Plain, leaving relict colonies in
suitable localities,
II. Species centering on Cranpe !'Ialand’.
Orange 'Island w:3 & series of small islands, emergent
and sutmergent at vardous times frem the Eocens (or
earlier) to the Fliccens, At that time the area was
permanently emergent and beceme united to the main-
land. Flora containud species from Dzarkia, Applachia
and probably froa the West Indles. In post-Pliccene
times these have spread onto the Coastal Plain proper.

J
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III. Species exclusively or predorinantly in tropical Florida.
Mostly wide-spread West Indian species. HRelatively
recent: arrivals by water or hurricane.

IV. Srecies on the northerh Coastal Plain with extensions to

Nova Scotia and Newfoundland,

Coastal Plain from Long Island to lewfoundland was
submerged post-Miocene or probably post-Pliocene. Species
spread north when it was emergent, spread to the present
coast and persisted during the Pleistocene. (?)

V. Species with extensions into the glaciated Midwest.
Seme species migrated in early post-Wisconsin time from
the Coastal Flain up glacial rivere (now the Hudson and
Fohawk) and aleng the shores of the large post-glacial
Great Lakes as far as the Indiana Munes, central and
northwestern Wisconsin and east-central Minnesota.
Others migrated northward alonp the Mississippi and Ohio
river systems from the Mississippi Embayment.

¢, The Strand floristic element.
History similar to V (above) but many species probably entered the
Great Lakes system through the Gulf of St. Lawrence after that was
free of ice.
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d. The Arctic-Alpine and Boreal floristic elements with apecial reference
to persistence in glaciated regione.

Fernald, M, L., Persistence of plants in unglaciated areas of boreal
America. Mem. Amer. Acad. A & § 15: 239-342, 1925,

Fernald, M., L., Critical plants of the upper Great Lakes region of
Ontario and Michigan., Rhodora 37: 197-222. 1941,

Hulten, Z,, Outline of the history of the arctic and boreal biota
during the Quaternary period. Stockholm, 1937.

Raup, H. M., Botanical probtlems in boreal America. Rot. Rev, T:
147-2L8. 1941,

Wynne-Edwards, V. C., Isolated arctic-alpine floras in eastam North
Amcrica. Trans, Roy. Soc. Canada, Sect. V, ser. 3, 31:
1-26, 1937.

I. Fernald: Collected in Newfoundland and Gaspe, found many very
rare or endemic species. Thesu were of two types: a) with
Cordilleran affinities; b) with Arctic affinities. Species
generally found growing together in limited areas at high
elevations,

Proposed that svecies were widespread prior to the last
glaciation, that the ice exterminated the species except
south or north of placiation and on nunataks within the
glaciated area. Some geolocists agree with the unglaci-
ateod nature of the areas.
After the ice had disappearsd most of the species did not spread
at all or did not spread for from the refugia because they were
senescent and conservative.

II. Wynne-Edwards: Possibility of survival on nunataks; arctic
speciea could, but not mescmorphic Cordilleran species., A
number of these do not grow very far north today in the West.
Geologicel evidence: Sound in some cases. But relicts also
ocvur an hills 2t Bic and on Mingan and Anticosti Islands.

Bic was either completely glaclated or had an extremely small
nunatak, Both islands were completely glaciated and Anticosti
{probably Mingan also) was submerged by the post-Wisconsin
Champlain Sea.

Proposes: Relicts are actually species with special habitat
requirements. They grow on basic rocka. They do not grow on
acid rocks, even in a nunatak arca (Tabletop Mt., Shickshock
Mts.). Species spread north after glaciation and have occupied
suitable habitats. Theyr have not had time to occupy all of the
suitable habitats.

III., Hulten: First sees the fact that species have similar ranges.
Assumes that those with similar ranges have had s similar his-
tory, i.e., similar route, source and time of migration.
Formulates theorr of Equiformal Progressive Areas: '"When a
number of species spread from a comon source, their areas
assume a concentrieity around the place from which they radiated,
Those plants which have equiformal areas of different size have
radiated from the same centre, and this centre can be found if
the area of as many speciss as possible belonging to the group
are compared."”

Maps world ranges of all species occuring in Beringia; sorts
these into proups with similar ranges. Gets Zquiformal Progres-
give Aresa. Notes the positions of the centra of the groups.
Finds a correlation with the known facts of glaciation. Each
centrum contained a refugium,
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- Flora of Beringia was originallr widespread, cut into segments
by each advance of the ice, spread back into glaciated regicns
during each interglaclal. Species that have not spread much
ars rigld (uniform population.) Species that have spread widely
are plastic (variable populs‘hicnagﬁ
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THE MENDELIAN SINGLE FACTOR DIFFERENCE

As yet, there is no single definition which will accurately describe
end explsin & Mendelian single factor difference. This is due to our small
Jnowledge of the sctions and structurs of germ plaem. We heve not reached
the stage when we may examine the fundamentsl units of our living matter, and
our best efforts up to the present have been those which assume the presence
of & body, and procede to describe what this body produces. Today, for the
sake of convenience, we call this "body", or Mendelizn single fector & "gene",
and the single factor difference a "gene mutation”.

The geneticist, the physiclogist, &nd any other scisntist interested
in the structure and action of the gene has his own interpretation of this
piece of materisl, and by considering all of the studies made, we may get
some notion of the nature of this "thing".

-

From the standpoint of whet a Mendelian single factor difference
produces, we look at the Fp generation of & cg;sa between a dominant and
recessive chavacter. A Mendelien single factor difference its one which
produces & 3:1 raticii. This is the classical definition, but most fectors
do not show such simple ratios. Many instances of this single facter diff-
erence have been described in both plants and animels and any issve of the
Journsl of Genetics will have &t least one, sometimes more. The effscts of
& gene mutation are, for the most part minor, but may be striking in charac-
ter, The color of the skin of &n animsl, the shape of & leaf, the pigment
of the corolla, etc. are sometimes single factor differences.

The only time that & single factor difference i: kmown to be present
is when & cheracter differcnt from the normel or "wild"™ type shows up.

Meny single factor differsnces may have guch & small expression in the

offspring that it passes unnoticed.
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The action of & gene may be confincd te a single expression, or pay
be seen in several organs of a plant or animal in successive stages of
development.

From the stendpoint of genetics, a single factor difference is pro-
duced when a locus on & chromosome has been altersd in some way, either by
croesing over, by a chenge in the gene itsell; or due to its linkasge with
some other factor.

To a physiclogist, a single factor difference 1s produced when the
side chains of & comrlex nucleo-protein have been altered or rearrangsd in
guch & manner &s to produce some visible effect.

The mature of a gene is best shosm by its characteristics: (Goldschmidt,
1958):

1. It is a highly active substance and it is potent in very smell

quentities.

2. The substance of & gene is doubled before each cell division, and

is, therefore, capable of assimilaticn and growth.

5. The gene is able to undergo a definite, sudden, end in many cases,

reversible change, called mutetions.

4, The mutated gene is rerpetusted in the same way as the originel gene,

is as stable as the original ome, vp to the moment of another mutation.

From these characters we must sav that the body invelved must be of
definite structurs, with the same structure persisting over the peried of
countless generations, This brings up the guestion of whers in a living
cell can such structures be found. Progressing inward from the cell wall
or outer membrane, it is in no way rossible tc imapine any such structure
existing outside of the complex protein substances of the nucléus., The
contents of the cvtoplasm are much too variable to previde any such constancy

ag is required of & gene. By this reasoning, it has been necessaury to say
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that hereditary units ure carried at definite loeci on the chromogomes.
This is not to sy that there is no influence of the cytoplaem on hereditary
traits, but for the most part, the nucleus, chromosomes, and mor&iexactly,
the gencs carry on the charscters of the plsnt or animal thru countless
generations.

What is & gene? From an ennlysis of the meterisls within & nucleus,
we pay sssume thut the genes are complex proteins, with certain nuclear
acids attached. Of how manv molecules & gene is compossd ie a question
beyond answer at present, except to say thet it is variable. The gene may
be & mold, or & die, by which parts mey be stamped out, or it may have no
direct action itself, but by the production of an enzyme or hormone, direct
the formation of certsin structures. Whatever the nature of these bodlies,
it is difficult to imagine any independent action. HRether, sny mature
structure is the result of many genes all working in & directed sequence,

With such & sequence in mind, we find it hard to understand how anyihing
could be sltered in this sequence without some catastrophic effect to the
organism as & whole. Andit is true thet most changes of this sequence &re
hurmful, with only & few changes being for the better. It is not hard o
imegine, however, that color changes would be one of the few places whers
& change in & regulsted sequence might not be of & lethal naturs, or minor
changes in the shape of & leaf, corolla segment or sepel. However, 1If the
gene mutstion affects some part of the essentiel reproduciive orgems, such as
length of stamen or giyle, then we find thet eny such change from the »ild
type has more chance of being destructive than constructive.

Environment cannot be disregarded in consideration of the operation
of & Mendelisn single factor. The effect of tempersturs, altitude, light, -
water, and other natural physicel phenomens may appesar to give the ssme
resulis &8 gene mutetions. Euch hag been well shown in the work of Clausen,
Keck and Helsey, where materisl from the same clone, grown under vsryving
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environments produces & number of striking differsnces. This work shows that
the genetic materizl is cupable of adaptation to immediate renquirements
of an organism without alteration of the gers plasm. To know exactly what
effect the envirenment plays in this matter requires the examination of

' each factor of envivonment and each tingle factor or gene involved.
Obviously, such work is an impossibility, but until we have done this, we
mey only meke hypotheses for geme action.

The present and future of life forms are dependant to some extent on
the Mendelian single factor difference. Although any cne such factor might
not have noticeable effect on the suecsss or failure of & specles, the
cumulative effect of & number of such changes could easily be the reason for
the increase or decrease of that species, The Mendelisn single facior
difference is but one of many phenomena which have helped to evolve our
present dey flora and fauna. I am not capable of evaluating the importunce
of any of the phenomena &s relates to thelr importance in evelution, but
II em of the opinion that & great deal too much emphasis has been placed on
the study of such isolated facts as have been made concerning the color,
shape, texture, etc., of & rabbit's fur, or & paney's flower. Such preblems
&5 these should be left to the practical m-ﬁcier, so thot the Journal of
Genetics and other publicatricmq may-be ké‘pt free for studies of & more

fundamentsl nature, I do~think that the Mendelien single factor difference

;'
khll been over-emphasized as a factor in evolution.
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GENERA OF PalMS IMPORTANT IN NATIVE DOMESTIC ECONOM1ES

——

SUBFAMILY (Systemstic arrangement according to 0. Drude, -!
THIBE in Engler & Prentl, Natliriichen Fflenszen-
Subtribe familien 2 (3) 28-80. 1889. k-
enus
CORYFPHINAE
PHOENICEAE
Phoenix (Date) N. Africa, Near East, S. Asia
SABALEAE

Chemaerops (Lwarf Fan)
Trachycarpus (Chusan)
Coryphs (Talipot)
Nannorhops (Mazari)
Livistona (Serdung)
Pritchardila
Washingtonia (Desert)
Sabal
Copernicis (Carnaubs)
BORASEINAE
BORASSEAE
dyphaene
Borasaus
Lodoicea
LEP1DOCARYINAE
MAURLTLEAE
Mauritia
METROXYLEAE

Haphlese
hephia (Raftia, Jupat{)

Oncocalamus
Anclstrophylium |
Eremospatha {
Calameae
Metroxylon (Sago)
GCoelococcus (Taniti Nut)

(Doum) |
(Palmyra)
{See Coconut)

(Muriti, Carani)

Daemonorops (Dragon's Blood) Indonesia
Calamus (Hattan) Africa, 5. Asls, Indonesls
CEROXY LINAK
INEAE
Caryotease
Ceryota (Fishtall) 5. Asis, Indonesia
Arenga (Sago) S. Asia, Indoneslas
Geonomeae
Podococcus Tropical Africa
Manicaria (Buasfi) Tropical/muerlca
Leopoldinia (Jer%, Plassabs) Bregll /
Geonoma Tropicsl-America
Celyptrogyne {Coligallo) Centrsl America
Irisrtese
Trisrtos (Puchivba, Maguenque) Tropical Amerilcsa
indes
Centrel America
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Mediterranean

Chine

3. Asia

SW. Asis

Sli, Asie, Indonesia
W. Pacitic Islends
SW. United States
Weat Indles

Brazil

Africs
Africs, 5. Asla
Seychelles 2

Tropical America

Africa, Ind*gaacar, 5. America
Nigeris |

Tropical Africa

Tropical Africa

S. Asia, Indonesla
Pacific lslands
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