Book Reviews

Plant Ecology: Matters of Numbers

Population Biology of Plants. Joun L. HARr-
PER. Academic Press, New York, 1977. xxvi,
892 pp., illus. $58.60.

The publication of the first book de-
voted to a synthesis of plant population
biology is an event that arouses consid-
erable excitement, particularly since the
book is authored by John Harper, who
has made enormous contributions to our
understanding of plant biology. Harper’s
innovative ideas have led to a whole
school of thought and research, one that
has spread far beyond his home universi-
ty in North Wales.

This book was not intended as an in-
troductory textbook to the field of plant
population biology but rather as a source
book for comparative use by animal pop-
ulation biologists. Its length and cost
and the exhaustiveness with which cer-
tain topics are covered limit its useful-
ness for the former purpose. But it will
no doubt become a standard reference
book for anyone, botanist or zoologist,
with interests in population biology.

The field of population biology is gen-
erally considered to include information
and viewpoints from population ge-
netics, population and physiological
ecology, and demography. Three recent
symposia in plant population biology
(New Orleans, 1976; Wageningen, 1977;
Ithaca, 1977) have encompassed these
approaches in attempts to synthesize the
subject. Harper has taken a much nar-
rower view of the field. His book is de-
voted primarily to plant demography,
with some population ecology, and even
this limited perspective has not been de-
veloped in the depth the available theo-
retical framework would permit. These
limitations will no doubt disappoint
many readers, for they restrict the power
with which demographic results can be
interpreted.

The study of the biology of plant popu-
lations has developed rather slowly. Al-
though there has been considerable prog-
ress in our understanding of how individ-
ual plants adapt to their environments
and how communities and ecosystems
function, the study of the structure, op-
eration, and evolution of plant popu-

10 FEBRUARY 1978

lation has lagged, most certainly by com-
parison with the progress that has been
made in animal population biology.

In the initial chapter Harper makes the
important point that knowledge of the
numbers of individuals of an animal pop-
ulation gives more information than does
knowledge of the numbers of plants in a
population. This is because of the re-
markable plasticity of size most plants
possess. That botanists have not come to
grips with this problem has impeded the
development of plant population biol-
ogy. Harper suggests that for plants we
combine the number of genotypes (N)
with the number of construction modules
per plant (), be the module concerned a
tiller, a shoot of a tree, or a leaf with its
bud of an annual. The plant population
size would thus be N x n. There is cer-
tainly merit in this idea, and no doubt it
will be utilized; there will be a great sub-
jectivity in the selection of n units, how-
ever, and comparisons between studies
will be very difficult.

Harper suggests in other places that
solutions to population problems are de-
pendent on the details of the life history
of individual species. This is somewhat
disheartening, since it would appear that
such approaches will not lead to predic-
tive generalities. For example, Harper
notes that ‘‘neither theoretical nor ex-
perimental models of the growth of pop-
ulations in isolation are sufficient to pre-
dict the outcome of a struggle for exis-
tence between them. The observer is
forced back onto aspects of the natural
history of the species to explain their in-
teractions.”” Later on in the book, in dis-
cussions of the dynamics of populations,
Harper indicates the need to determine
species-specific “‘life states,”” which un-
fortunately, in plants, may be indepen-
dent of age.

Harper’s initial chapter is followed by
five main sections: Dispersal, Dormancy
and Recruitment; The Effects of Neigh-
bours; The Effects of Predators; The
Natural Dynamics of Plant Populations;
and Plants, Vegetation and Evolution.
Each of the chapters these sections con-
tain has an excellent summary, and
many are intensive reviews, citing and

discussing virtually every study that has
been published on their subjects.

The first section, primarily on seeds,
clearly shows the crucial importance of
determining the nature and size of soil
seed banks and the characteristics of the
microsite in which a seed successfully
establishes a seedling. Harper also in-
dicates the great difficulty of doing these
kinds of studies. He feels strongly that
determining the environmental factors
responsible for plant distribution by
doing correlative analyses of environ-
mental factors and of the distribution of
mature plants is of little value, since ‘‘the
causal events that determine whether a
seed forms a seedling or not are usually
untraceable when the plant has devel-
oped, and the real causes of distribution
and abundance will often be missed
when mature vegetation is studied.”

The section on plant competition sur-
veys the vast literature on the topic,
though in this case there is certainly far
more information than understanding.
Extrapolation from competition experi-
ments in which plants are grown in pots
to distribution in the field is generally
quite tenuous, since in nature species
may partition the resource base, whereas
in pots conditions are such that this is
not possible. Further, pot experiments
simply ascertain competitive outcomes
(quite often of shoots only), with little at-
tempt to understand the resource-gather-
ing mechanisms that lead to them, and
hence do not give a basis for sound pre-
diction.

Harper deliberately takes a hard and
skeptical view of studies of the inter-
actions of plants in nature. He notes that
‘“‘the interactions between neighbouring
plants are so complex, tight and appar-
ently impossible to disentangle that it
may be wise to cease to look for simple
effects.”” He is particularly hard on past
studies of allelopathy. He thinks that
what is called for is the establishment of
protocols not unlike Koch’s postulates in
pathology for the unraveling of the
causes of interactions. No doubt such
experimental rigor is called for, but it is
curious that in later chapters Harper ac-
cepts rather uncritically many of the
studies of plant-animal interactions,
which are often based on correlations
and speculation.

In discussing reproduction and growth
Harper makes the point several times
that energy may be a ‘‘superabundant re-
source for some plants’ and that ‘‘the

- green plant may indeed be a pathological

overproducer of carbohydrates.”” Here
he has certainly raised a red flag, and no
doubt this idea will be the subject of con-
siderable discussion, since there is at
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present little hard evidence to support or
refute it.

The book is richly illustrated with line
drawings. Unfortunately, a surprising
number are not readily interpretable
without reference to the original source.
Errors in the text are relatively few and
minor, and since the book is so large I
can forgive all of them, except one—
Death Valley is in California, not Colora-
do.

Plant population biology is an emerg-
ing discipline. Since the field has so
many rapidly developing fronts, Har-
per’s attempt to synthesize and evaluate
what we know will certainly occasion
some disagreement among workers in
the field. There is no doubt, though, that
this book will be widely appreciated for
what it represents—the laying of a cor*
nerstone for the demographic aspects of
this new field.

HAROLD A. MOONEY
Department of Biological Sciences,
Stanford University,
Stanford, California 94305

Demographics and Subsistence

The Food Crisis in Prehistory. Overpopulation
and the Origins of Agriculture. MARK Na-
THAN CoOHEN. Yale University Press, New
Haven, Conn., 1977. x, 342 pp. $15.

Population-pressure models have en-
joyed increasing popularity in anthropol-
ogy since the economist Boserup turned
Malthus upside-down by suggesting that
demographic growth leads to agricultural
and technological innovation. In recent
years population-pressure models have
been used to explain a variety of anthro-
pological phenomena from male domi-
nance to the evolution of complex so-
cieties.

Cohen’s book is the first comprehen-
sive attempt to explain the origins of ag-
riculture on a worldwide basis as a re-
sponse to population pressure. He tries
to answer two basic questions: Why
have most human populations aban-
doned foraging economies for agricul-
ture? and Why did agriculture appear in-
dependently and almost simultaneously
in diverse parts of the world at the end of
the Pleistocene? For Cohen, population
pressure provides answers to both ques-
tions. Foraging economies were aban-
doned because they could not sustain
growing populations, which had reached
a subsistence saturation point, and this
point was attained at approximately the
same time on all the major continents ex-
cept Australia.

Cohen makes six basic assumptions:
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(i) incipient agriculture is not an ‘‘inven-
tion”” but an accumulation of refine-
ments of existing techniques of plant ma-
nipulation; (ii) agriculture is not easier
nor does it provide a more secure sub-
sistence base than foraging, it simply
yields more calories per land unit; (iii)
foraging populations do not normally
maintain demographic stability, they
grow through time; (iv) the preceding as-
sumption notwithstanding, such so-
cieties have effective mechanisms for
preventing excessive population buildup
in local areas, and these led to synchro-
nous buildup over the earth’s land-
masses and to the emergence of world-
wide pressure at the end of the Pleisto-
cene; (v) the worldwide parallels in
events leading to agriculture demand a
single explanation rather than diverse
explanations for each region; and (vi) the
archeological record in the Old World
and the Americas shows fairly continu-
ous demographic growth in pre-
agricultural times. Each assumption can
and undoubtedly will be challenged by
other scholars, but on the whole I find
them quite persuasive.

Chapters entitled ‘‘The theory of pop-
ulation pressure and the origins of agri-
culture’” and ‘‘The archaeological mea-
surement of population growth and pop-
ulation pressure’’ provide the theoretical
and practical matrix for Cohen’s thesis.
They are followed by three chapters that
contain demographic and economic sur-
veys of world prehistory. The areas sur-
veyed include Africa, the Near East, Eu-
rope, East Asia, North America, Meso-
america, and South America. In each
case the cultural sequences examined
extend from the initial occupancy by hu-
mans to the establishment of agriculture
as the primary subsistence activity.

Interpretations of archeological data
on this scale are always fraught with
problems related to the quantity and
quality of the data. Despite truly impres-
sive advances in the past 30 years, we
still do not have adequate information on
incipient agricultural societies or their
predecessors for any part of the world.
The data base is particularly weak for the
variables used by Cohen, demography
and economy. Archeologists have gener-
ally been frustrated in their attempts to
estimate areal population size, group
size at one point in time, age-sex struc-
tures, and other demographic variables
for societies lacking historical documen-
tation or close ethnographic analogs.
They have also been unable to arrive at
realistic estimates of subsistence inputs
because of the elusiveness of plant food
remains. Cohen is aware of these prob-
lems and points out that they are particu-

larly troublesome when one is dealing
with the remains of foraging societies.
He uses ethnographic analogies to fill in
the gaps and to provide a model for ar-
cheological interpretations. The analo-
gies are cautious and well drawn but can-
not negate the fact that anthropologists
have seldom if ever observed pristine
foraging or incipient agricultural so-
cieties. We may never know to what de-
gree meat was prized by such groups,
whether cereal grains were last-choice
foods, acceptable only when more highly
prized foods were scarce, or whether an-
cient societies were structurally and de-
mographically similar to their modern
counterparts. This is an unfortunate fact
anthropologists must simply live with.
Given these limitations, Cohen does a
superb job interpreting the data available
to him. Future investigations should
show he is more correct than not.

Cohen’s analysis provokes many tan-
talizing questions. Assuming he is basi-
cally correct, why hasn’t the human spe-
cies stabilized demographically? Did the
rate of human population growth in-
crease during the millennia prior to the
emergence of agriculture, and if so why?
Why did aboriginal Australia remain
nonagricultural? did it experience popu-
lation pressure like the rest of the world,
and if so how was such pressure dealt
with? Why did population pressure build
up much more rapidly in the Americas
than in the Old World? These and other
questions need to be answered and
should provide some exciting research in
the future.

Archeologists are occasionally pressed
to defend their research, particularly
when it involves expenditure of public
money. They frequently maintain that
they are attempting to understand, rath-
er than merely study, the past in or-
der to elucidate the present and predict
the future. Cohen’s book is certainly
relevant in this sense. He has shown that
population pressure on basic resources is
an integral aspect of most human exis-
tence, not merely an Industrial Age phe-
nomenon. He has also shown what one
panhuman response to this pressure has
been in the past ten millennia. The news-
papers remind us daily that the response
has not been a permanent solution and
that continuing responses are called for.
If Cohen is correct, past responses have
emphasized increasingly intense ex-
ploitation of lower trophic levels. If hu-
mans cannot control their fertility in the
near future, we may live to see just how
far down the trophic pyramid we can go.

RICHARD A. DIEHL
Department of Anthropology,
University of Missouri, Columbia 65201
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