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W
hat is E

cology? 

. 
T

H
E

 w
ord 

EcoLO
G

Y
, as 

is w
ell know

n, 
is derived, 

like 
the 

com
m

on w
ord 

econom
y, from

 the G
reek olK

os (oikos), house, 
abode, dw

elling. In
 its w

idest m
eaning ecology is the study of 

·plants and anim
als as they exist in their natural hom

es;or better, 
perhaps, the study of their household affairs, w

hich is actually 
a secondary m

eaning of the G
reek w

ord. 
In

 this book w
e 

shall confine ourselves to plant ecology. 
F

or various reasons 
it is 

m
ore developed an

d
 m

ore readily 
accessible to the beginner than anim

al ecology. T
h

e latter is 
often not easily attacked w

ithout som
e considerable know

ledge 
of the vegetation, because very m

any anim
als depend directly 

upon plants for shelter, w
hile all depend upon them

, directly or 
indirectly, for food. P

lants form
 the basis of all life as it is lived 

upon the earth, because they alone have the pow
er of m

aking 
organic substance frotn inorganic, of building up living sub.: 
stance from

 m
aterials like carbon dioxide; w

ater and m
ineral 

salts. A
nim

als can only use the results of this w
ork of plants, 

either by directly eating them
 (herbivorous anim

als), 
or by 

eating other anim
als w

hich have fed upon plants. In
 a favour-
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able clim
ate and soil phints cover the ground m

ore or less 
com

pletely, thus form
ing a natural fram

ew
ork or basis for the 

study o
f the living populations o

f the globe. 
In

 this w
ay they 

determ
ine not only the food but largely also the shelter and 

general 
conditions 

of life 
of the 

anim
al 

and 
hum

an 
com

­
m

unities. 
' 

In
 its w

idest sense ecology m
ust cover the study o

f the 
"household 

affairs" 
of 

anim
als, ·including 

m
an, 

not 
only 

because anim
als form

 an im
portant part of the life existing 

on the surface of the earth, but because the effects of anim
als 

upon plants are 
num

erous 
and 

far-reaching; w
hile 

m
an of 

course occupies 
a unique position ow

ing to his far-extended 
control over nature. T

h
u

s anything like a com
plete study of 

the ecology of a plant com
m

unity necessarily includes a study 
of the anim

als living in or feeding upon it. T
h

e influence of 
m

an upon . plant com
m

unities is of first im
portance in all but 

the uninhabited and the m
ost sparsely inhabited regions of the 

earth. A
s w

e shall see in later chapters, w
e can never afford 

to 
lose 

sight of past and present hum
an activities 

in their 
effects on the vegetation of countries w

hich have b
een

 long 
inhabited and densely populated, like those of W

estern and 
C

entral E
urope. 

B
ut though 

w
e 

m
ust 

thus 
constantly 

take 
account of the effects of anim

als upon plants, w
e shall here be 

concerned entirely w
ith plant eco

lo
g

y
-o

u
r centre of interest 

w
ill be the plants them

selves. 
It is clear that in the w

ide sense defined above, plant ecology 
cannot properly be 

considered 
a separate 

branch of botany, 
since it m

ust include a great num
ber of topics w

hich certainly 
belong to the older, w

ell-recognised divisions of our know
ledge 

of plants. 
T

hus, if w
e 

are 
going 

to study the 
household 

affairs of plants as they grow
 in nature, w

e m
ust first of all 

learn to 
distinguish the different kinds 

or species of plants 
w

ith w
hich w

e have to deal, and for this purpose w
e m

ust 
have som

e know
ledge of taxonom

y, or, as it is 
often called, 

floristic 
botany. 

T
o

 
this 

w
e 

m
ust 

add 
som

e 
know

ledge 
of 

genetics, 
the 

m
odern 

science 
of heredity 

and 
variation, 

on 
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w
hich depend the origin and m

aintenance of existing "taxo-:­
nom

ic units." T
h

en
 w

e m
ust understand the 

construction 
of 

the plant body, the differences betw
een its different m

em
bers, 

how
 they grow

 from
 the seed o

r from
 one an

o
th

er-an
d

 this is 
a part of m

orphology or organography. F
urther, w

e m
ust know

 
som

ething of the m
inute anatom

y or histology of. plants if w
e 

desire to penetrate at aU
 deeply into the reactions of plants to 

the 
different 

environm
ents in 

w
hich they grow

. 
A

gain, 
w

e 
m

ust study how
 far plants depend on insects or the w

ind for 
fertilisation, or how

 far they fertilise them
selves, the w

ays in 
~ 

w
hich they spread from

 place to place, the m
eans by w

hich 
they 

propagate 
them

selves 
and are 

dispersed 
(fruits, 

seeds, 
rhizom

es, runners, etc.). A
ll these last-m

entioned topics used 
to be included under the nam

e "biology," or "bionom
ics" of 

plants, but the form
er nam

e should be restricted to the science 
of life as a w

hole, and the latter, w
hich w

as m
ore frequently 

used 
by zoologists, 

is 
now

 
generally 

replaced 
by the 

term
 

ecology. F
inally, every attem

pt to ascertain the actual causes 
that underlie the ability of som

e kinds of plants to flourish in 
particular situations, w

hile others cannot, w
ill certainly lead, 

not only to questions of the m
eans of dispersal already m

en­
tioned, and of the influence of anim

als and of hum
an activity, 

but also to a study of soil (pedology) and clim
ate (clim

atology) 
in their relation to different species. T

hese last investigations 
'lead directly to a study of the physical and chem

ical relations 
of the plant to its habitat, involving som

e of the m
ost difficult 

problem
s 

of plant 
physiology, 

problem
s 

w
hich 

occupy 
the 

attention of m
any of the ablest specialists. 

T
hus it becom

es clear that plant ecology in the w
ide sense 

is m
ore A

 M
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 than a nam

e 
for 

a special 
branch of the 

subject, such, for instance, as histology (the study of tissues), 
cytology (the study of cells), or, again, the study of a particular 
group of plants like the m

osses or the fungi. A
lternatively, it 

m
ay 

be 
regarded 

as 
A

 
S

Y
N

T
H

E
S

IS
 of the special 

know
ledge 

obtained by the study of particular departm
ents of botany 

IN
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It is im
portant to 

em
phasise this fact 

because 
the 

m
odern 

popularity o
f ecology 

depends 
largely 

upon it. 
T

h
is popu­

larity 
represents 

a reaction 
from

 
the 

kind of botany w
hich 

dealt only w
ith plants in narrow

ly defined aspects, such as 
the study of anatom

y, of physiology, and of the different groups 
of the plant kingdom

. T
h

at sort o
f study is m

ost conveniently 
pursued in laboratories to w

hich the plants to be studied are 
brought, and m

uch of it can only be carried out w
ith the aid of 

laboratory equipm
ent. T

h
e result o

f the. too exclusive pursuit 
of laboratory w

ork is to rem
ove the student altogether from

 
plants as they actually live in their hom

es; and in th!! absence 
of 

continual 
contact 

w
ith 

plants 
in 

nature 
his 

know
ledge 

becom
es curiously lim

ited and one-sided, though it m
ay be 

profound w
ithin its. lim

its. O
ccasional field excursions do not 

suffice to correct this tendency, for even w
hen taken seriously, 

(w
hich is not alw

ays the case) they are alm
ost alw

ays lim
ited 

to collecting and nam
ing th

e species m
et w

ith
-th

ere is rarely 
tim

e for anything m
ore. E

cology m
ust be studied prim

arily in 
the field, though it is often desirable or necessary to continue in 
the laboratory th

e investigation of special points w
hich cannot 

be decided w
ithout books, m

icroscopes, or laboratory apparatus. 
A

 parallel m
ay be found in the study o

f m
an. T

h
e hum

an 
anatom

ist and the hum
an physiologist have, each in his ow

n 
sphere, a profound know

ledge of m
an, and the tw

o together 
can give a fairly com

plete general account of the structure and 
w

orking of the hum
an body. B

ut no one w
ould contend that 

such know
ledge covers the field of w

hat w
e m

ay know
 about 

m
an and his activities. It is not sufficient to study the structure 

of his dead body in the dissecting room
, or the functions o

f his 
organs and 

tissues in the physiological 
laboratory. 

T
o

 learn 
. w

hat m
an actually is and does in the w

orld, w
e have to go out 

into the w
orld and study him

 as he lives and w
orks am

ong his 
fellow

s. A
nd the sam

e is true of plants. 
, P

lants are gregarious beings, because they are m
ostly fixed 

in the soil and propagate them
selves largely in social m

asses, 
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either 
from

 
broadcast 

seed 
(or 

spores), 
or 

vegetatively 
by 

m
eans of rhizom

es, runners, corm
s, or bulbs, som

etim
es by 

new
 shoots ("suckers") arising from

 
the roots. 

In
 this w

ay 
they produce vegetation, as plant grow

th in the m
ass is. con­

veniently called, and. this is found to fall naturally into plant 
com

m
unities, or units o

f vegetation. N
ow

 these plant com
m

unitie&
'• 

have structures, activities and law
s o

f their ow
n. E

ach has an
 

internal econom
y depending on the relations of its individual

1 

m
em

bers to 
one 

another; also 
an origin, 

history, 
and fate.l 

P
articular com

m
unities can exist in som

e places and not in 
others, depending on the conditions of soil and clim

ate and 
on their relations to other plant com

m
unities and to anim

als. 
W

ithin the larger com
m

unities sm
aller ones exist. 

In
 these 

features 
w

e 
recognise parallels w

ith the nations, tribes, and 
societies of m

ankind, though the m
em

bers of plant com
m

unities 
are not so closely knit as the m

em
bers o

f hum
an, and even of 

the higher anim
al, com

m
unities, by a com

plex physical and 
psychical interdependence. P

lant com
m

unities are also essen­
tially 

different 
from

 
hum

an 
com

m
unities, 

in 
that 

they 
are 

com
m

only com
posed not of a. single species of organism

, b
u

t o
f 

several or m
any different species living together. 

T
h

e m
ain causes of the specific structure and individuality 

of a given plant com
m

unity are: first, the fact that only those 
species can be present in it w

hich exist in the particular part 
of the w

orld, and w
hich are able to reach the particular spot; 

secondly, that only those can be present w
hich are able to 

exist under the given conditions o
f life, and in com

petition 
w

ith 
the 

other 
species 

present; 
and 

thirdly, 
that 

in 
m

any 
com

m
unities certain species can only survive in the presence 

of others, for instance the "shade plants" of a forest floor under 
the trees w

hich cast th
e shade. 

T
h

e system
atic study of plant com

m
unities is on the w

hole 
a m

odem
 study, though types of vegetation and their depen­

dence on conditions of life have been recognised for a long 
tim

e. 
T

h
e active m

odern study of 
these types is, 

how
ever, 

only about half a century old. In
 G

reat B
ritain especially'' ecology" 
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has tended to becom
e identified w

ith the study of plant com
­

m
unities, because both the general use of the nam

e and the 
organised study of com

m
unities w

ere largely determ
ined by 

the publication in 1896 of the G
erm

an edition, entitled E
co­

logical P
lant 

G
eography

1 of the pioneer 
w
o
r
k
~
 

by P
rofessor 

W
arm

ing of C
openhagen. T

his identification is not, how
ever, 

justified. A
s w

e have seen, ecology in the w
ide sense is m

uch 
broader. 

Syuecology, 
from

 
the 

G
reek 

a&
v, 

together, 
is 

often 
used for the study of com

m
unities, as distinct from

 autecology 
(G

reek avTos, self, by oneself, alone) for the study of the ecology 
of individual species. M

odern C
ontinental w

orkers, and they 
are being follow

ed by m
any A

m
erican authors, now

 generally 
use the term

 plant sociology for the study of plant com
m

unities 
as such. T

hey confine the w
ord ecology to the study of the 

habitat, the oikos itself, of a plant or of a com
m

unity, i.e. of the 
sum

 total of the effective conditions under w
hich the plant or 

com
m

unity lives in a given spot. T
his is certainly a strictly 

logical use. N
evertheless, in this book the w

ord is em
ployed · 

in the w
ider m

eaning 
at first described, for it is im

portant, 
especially 

in 
a 

book 
intended 

for 
beginners, 

to 
keep 

the 
em

phasis on 
ecology as the approach to botany through the 

direct 
study 

of 
plants 

in their 
natural 

conditions. 
In

 this 
approach a know

ledge of pla1:1t com
m

unities, their structure, 
econom

y, origin and fate (plant sociology) m
ust bulk very large. 

E
cology in this w

ide sense is of the greatest im
portance in 

schools 
because from

 the outset it introduces the pupil 
to 

plants ~s they actually exist, and to t~e parts they play ~n the 
w

orld, and avoids the narrow
 one-sided w

ays 
of lookm

g at 
plants that the older-fashioned m

ethods of teaching botany, 
if pursued alone, ten.d to develop. 

I 
L

ehrbuch der okologischen P
/fanzengeographie, B

erlin, 1896 . 
• P

lantesam
fund: 

G
rundtriik 

a
u

f 
den 

okologiske 
P

lantegeografi, 
I89S

· 
"P

lantesam
fund" is roughly equivalent to

 "P
lan

t C
onununities." 
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N
atural and Sem

i-N
atural V

egetation 

BY
 natural vegetation w

e m
ean of course vegetation prim

arily 
due to "nature" rather than to m

an. T
o

 take extrem
e cases: 

A
 virgin forest is 

clearly natural, w
hile a w

heat or root crop 
is 

clearly not. 
B

ut w
e 

have to recognise at once that there 
are a great m

any cases interm
ediate betw

een these tw
o extrem

es. 
If w

e leave out of account all the genuinely virgin, untouched 
com

m
unities on the one side, and all sow

n field 
crops and 

plantation:s on the other, w
e find ~h~t large parts of the vege­

tation of a country like G
reat B

ntam
, m

ore especially of the 
north and w

est, but considerable tracts also in the south and 
east 

ow
e their character partly to nature and partly to hum

an 
acti~ity. If the vegetation itself is spontaneous, i.e. ?as occupied 
the ground w

ithout the aid of· direct hum
an actw

n, but has 
nevertheless been partly determ

ined or m
arkedly m

odified by 
m

an or his anim
als, w

e class it as "sem
i-natural." 

T
hus 

natural 
w

oods 
w

hich 
are 

"selectively" 
felled 

(i.e. 
from

 w
hich single trees are periodically taken out), but not 

"clear felled" 
and· replanted, and those w

hich are regularly 
coppiced; heaths and m

oors, w
hich are periodically burned 

or regularly pastured; grassland w
hich has 

not been 
so':n~ 

but w
hich is 

regularly 
pastured or m

ow
ed; 

m
arshes w

h1ch 
are drained and pastured, or periodically cut, aFe sem

i-natural 
vegetation. T

h
e great bulk of the forest and "w

aste land" of 
the B

ritish Isles is in this condition. T
rue "virgin" com

m
unities 

of any size are rare, indeed, practically absent, except on the 
sea-coast and in the rem

oter m
ountain regions. B

ut there are 
a good 

m
any 

w
hich 

are 
substantially 

natural, 
having 

been · 




