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all ferns, lycophytes, and equisetophytes use stem-
borne roots; the mention of this method of rooting
is welcome.

I can imagine that in another decade, Goethe
will be credited for understanding that the flower
is a modified shoot, but that authors of chapters
on flowers will point out that the sporangium is
“older than the leaf ” (W. F. Ganong. 1899. The
Teaching Botanist: A Manual of Information Upon Bo-
tanical Instruction Together With Outlines and Directions
for a Comprehensive Elementary Course. London (U.K.):
MacmillanCompany, p. 236) andwill observe that ex-
tant clades of gymnosperms still include taxa where
stalks bearing micro- or megasporangia arise in the
axils of leaves or bracts.

For right now, however, we have the current vol-
ume, with cogent summaries of masses of molecular
data and outlines, at least, of their evolutionary con-
text. It is a book worth having.

Michael Christianson, Plant&Microbial Biology,
University of California, Berkeley, California

Palm. Reaktion’s Botanical Series.
By Fred Gray. London (United Kingdom): Reaktion
Books; distributed by theUniversity of Chicago Press, Chi-
cago, Illinois. $27.00. 228 p.; ill.; index. ISBN: 978-1-
78023-917-0. 2018.

The first thing that strikes you as you pick up a
copy of this volume is its beauty. It is jewel-like,
small and attractively bound with nice endpapers.
Thumbing through the book reveals that this im-
pression is consistent with the appeal and quality
of illustrations throughout. It is wonderfully illus-
trated with lovely plates that include a range of ar-
tistic tours de force that incorporate palms. Mirroring
the contents, these range from Mesopotamian re-
lief panels to Flemish illustrations by Bening, to Re-
naissance Italian works mixed with nicely done and
attractive photographs of extant palms and palms
in natural habitats.

In content, the volume is amixture of palmhistory
interwovenwithBritish culture, economic significance,
horticulture, environmental issues, architecture, and
to a much lesser extent systematics and science. It
is organized into chapters and sections that highlight
various aspects of palms, including those focused on
palm biology and classification. The latter perhaps
not being the strongest aspect of the book, at least
from the perspective of contemporary systematic bi-
ologists.Nonetheless, there is an interestinghistorical
perspective on the study of palms. However, the vol-
ume does not seem to be intended for such an audi-
ence, instead it is a rather delightful foray into the
world of palms and their intersectionwithhumanhis-
tory, culture, and commerce.

Perhaps one of the most interesting accounts in
the book centers on the economic value of palm oil
and the socioeconomic and ecological correlates of
its production and consumption; principally, but
not exclusively, in the Third World. The author pro-
vides a fascinating history of its use and spreading
importance as a cropplant that includes practical ex-
amples of its significance to the food industry with
an interesting example: the rise of instant noodles.
He also has an excellent and timely section on the
negativeenvironmentaleffectsassociatedwith increas-
ing demand for palm oil and the creation of planta-
tions in formerly natural habitats.

Finally, Gray includes a timeline that documents
important events in palm history. This is a delightful
volume synthesizing palm biology, human history,
and its correlates. The author makes a very good
and entertaining case for the importance of palms.

William L. Crepet, Integrative Plant Science,
Cornell University, Ithaca, New York

ECOLOGY

Marine Plankton: A Practical Guide to Ecol-

ogy, Methodology, and Taxonomy.
Edited by Claudia Castellani and Martin Edwards.
Oxford and New York: Oxford University Press. $225.00.
xix + 678 p. + 47 pl.; ill.; general and species in-
dexes. ISBN: 978-0-19-923326-7. 2017.

This book introduces marine plankton and its role
in themarine foodweb, with a focus on theNorthAt-
lantic Ocean and adjacent oceans. The first section
of the book contains relatively short reviews on the
marine environment, phytoplankton and zooplank-
ton productivity, the role of phytoplankton and zoo-
plankton in biochemical cycles, and the importance
of plankton for the fisheries. They describe the fac-
tors affecting the different plankton groups, their
distribution, production, and transport in the food
web in time and space. Also, the role of the plankton
in remineralization in the water column and export
of organic matter to the sea floor is discussed. These
topics are important as plankton plays a large role
in biogeochemical cycling, which substantially is in-
fluenced by climate change and at the same time
influences climate change. The second section de-
scribes techniques for sampling, preservation, and
enumeration of phytoplankton and metazooplank-
ton. This section is well illustrated with photographs
and drawings of the different types of equipment
and techniques.

The third andby far the largest section of the book
introduces plankton taxonomy in general, followed
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with two parts dealing with the taxonomy of phy-
toplankton and zooplankton. The parts on phyto-
plankton and protozooplankton are very superficially
treated. The taxonomy of phytoplankton and proto-
zooplankton is largely restricted to the class level.
Also, the description of the protozooplankton is re-
stricted to the ciliates, foraminiferans, andRadiolaria,
while all heterotrophic flagellates in the 2–1000 mm
size range have been left out. The part on the meta-
zoan zooplankton groups, on the other hand, is
extremely well covered. It is illustrated with many
beautiful detailed drawings and photographs. Also,
the morphological features of these very diverse or-
ganisms are well described, in cases down to the ge-
nus and species level. This is a very impressive part
of the volume and of great value.

That being said I also have to note that I find the
portrait of the food web and the function of the
different plankton groups old-fashioned. The fact
that the authors still use the dichotomy of plankton
into plants (phytoplankton) and animals (zooplank-
ton) is surprising and disturbing. During the past
20 years it has become evident that mixotrophy,
the simultaneous use of photosynthesis and prey up-
take among the unicellular organisms is, by far, the
dominant mode of nutrition for many of the “phyto-
plankton” groups as well as for many of “protozoo-
plankton” groups. It is such a pity that the editors
did not incorporate this new paradigm of the ma-
rine plankton food web.

To summarize, this book deserves to be on the
shelf of every laboratory or field station that teaches
marine plankton. The main reason for this lies in its
extensive description of the different metazoan zoo-
plankton, which is quite impressive, and which can-
not be found in other volumes on the market at
present.

Per Juel Hansen, Marine Biological Section, Univer-
sity of Copenhagen, Helsingør, Denmark

Natural Enemies: An Introduction to Biolog-

ical Control. Second Edition.
By Ann E. Hajek and Jørgen Eilenberg. Cambridge and
New York: Cambridge University Press. $49.99 (pa-
per). xiii + 439 p.; ill.; index. ISBN: 978-1-107-
66824-9. 2018.

This admirable second edition provides a broad
overview and introduction to virtually all facets of
biological control, with plant pathogens, weeds, and
arthropods as targets, and using all taxa of biocon-
trol agents. The authors stick with the definition of
biological control as suppression of pests by living
natural enemies, correctly I think, while placing bio-
logical control in the larger context of pest manage-
ment and its many sometimes conflicting tactics. The
book consists broadly of six parts: an introduction to
biological control and pest management; strategies

for using natural enemies (types of biocontrol); bio-
control of invertebrate and vertebrate pests; biological
control of weeds; and of plant pathogens, including
nematodes; and, finally, a valuable set of chapters
on concerns, changes, and challenges. The authors
define terms clearly, and adhere to “classical biolog-
ical control” as the term for introductions to com-
bat exotic pests, but acknowledge recent alternative
terms such as “importation biological control.”

The emphasis is on practical approaches and out-
comes, with numerous well-explained case studies
in boxes throughout the chapters. This is a very rich
set of examples, consistent with the authors’ refresh-
ing admonitions against applying generalizations in
agroecology. They do miss a few opportunities to
include the full taxonomic range of biological con-
trol. Does it not include successful inundative deploy-
ment of bacteriophages against harmful bacteria for
food safety and therapeutic use, and reintroduc-
tion and/or conservation of vertebrate predators
to suppress vertebrate pests, for instance, wild canids
against overnumerous ungulates? Yet, the vast breadth
of this field is well covered, from the cane toad and
vedalia beetle to beetle banks and thrips-eating pred-
atory phytoseiid mites, and including rust fungus
against acacia in South Africa, viruses and hypoviru-
lence against chestnut blight, and entomopatho-
genic nematodes against caterpillars feeding on
pistachios. All of this and much more: I know of no
other volume sporting such a diversity of excellent
examples. And almost none of the cases are pre-
sented as “cut and dry”: limitations, nuances, and
complexities are not avoided. The spatial and tempo-
ral assessment of biological control agents is given in
interesting perspective, including some astute cau-
tionary notes about use of cage-based experiments
and “insecticide checks.” Results of classical biolog-
ical control programs often take decades to deter-
mine, and involve multiple species and biotypes of
natural enemies; this temporal and programmatic
perspective sometimes goes missing when individual
attempts at beneficial introductions are tallied and
categorized as to establishment, success, or failure.

The InternationalOrganization forBiologicalCon-
trol has recently expressed justified concern with the
decreasing number of academic institutions offer-
ing courses on biological control, and its decline as
a distinct (if interdisciplinary) discipline. This book
is part of the antidote; it promises to facilitate such
instruction, inside and outside the classroom, offer-
ing a very solid and broad base of knowledge for
the vital science and practice of biological control.

Donald C. Weber, Invasive Insect Biocontrol &
Behavior Laboratory, Agricultural Research Service,
U.S. Department of Agriculture, Beltsville, Maryland
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