Bees: Biology and Management  by Peter Kevan at the University of Guelph is a new book that reflects the increasing need for apiculturalists to understand bee biology to better manage bees for honey production, pollination, and for science. Apiculture has changed greatly over the past 170 years, so this book is not only about "How to keep bees" but why bees are kept, what it is about them that makes them amenable to management and domestication: their anatomy, physiology, behaviour, diversity, ecology, and value to science, agriculture and the natural world. The main base of the information presented in this book comes from the European races of the Western honeybee, Apis mellifera, but other bees are far from forgotten. 

The order of presentation of information in this 345 page book, runs logically as follows, through 51 mostly short and well illustrated chapters divided into 11 Sections.  The first part introduces castes and anatomy of bees (Sections I to III). That provides a framework by which to understand colony structure and bees as micromanipulators of their own world. Thus, greater discussion can be developed about bees' roles in the colony, division of labour, and activity changes with age (Sections IV to VI). The concepts of insect metamorphosis and development are described (Chapter IV – 12). Not all insects pass through the four stages of egg, larvae, pupa, and imago (adult) as do bees. Moreover, honeybees develop into their different castes according to genetic programming; the drones have only half the diploid set of chromosomes of the female queen and workers (Chapter VI – 22); and nutrition is provided by the worker bees (Chapters IV – 12 & 13). Development is under hormonal control, as is age-dependent behaviour (Chapters IV – 14 & 15). The colony itself proceeds through a seasonal cycle, and in this book the example of the northern temperate zone (i.e. Ontario) is used (Chapters V – 20, VI – 21, & VIII – 32).  The interesting features of bees' mating strategies and genetics (Chapters VI – 21 to 23) combine naturally with colonial reproduction, swarming, supersedure, absconding, laying-workers, and migration (Chapter V – 20), and those activities are associated with food-gathering behaviour and efficiency through optimal foraging theory (Chapter V – 18).

No book in bee biology is complete without a thorough description of the remarkable ways that bees communicate (Chapters V – 16 & 17) by chemistry (pheromones) and by dance about conditions within the hive and outside, including their abilities in navigation (Chapters V – 17 & 18). Scientific controversies about these aspects of bee biology illustrate the value of hypothetico-deductive reasoning and rigorous evaluation of ideas in science. Remarkable is the capacity for honeybees, and other bees, to incubate their brood and stay warm over winter (Chapter V – 19). 

Insects' nervous systems (Chapter III – 9) show many functional similarities to our own, in spite of being rather different in structure. The bee’s brain, made up of about 850,000 cells, and segmental ganglia are involved not only in neural processing, but also in chemical control of development and behaviour through hormonal regulation (Chapter IV – 14). Sensory systems and organs, such as vision, olfaction, taste, mechanical senses, and others (Section VII) are linked through the brain, with inputs that are stored in memory and used in complex behaviours, including an amazing capacity for learning.

The order in which the chapters are presented represents only one way in which honeybee biology, ecology and behaviour can be integrated.  Throughout the book, there are many cross-references made to allow readers to follow their own leads to understanding the complex whole.

From a strong biological basis, the book continues into applications in beekeeping. The historical roots are followed from the Stone Age to modern apiculture (Chapter VIII – 31). The year as a beekeeper may experience it is described briefly (Chapter VIII – 32), relying heavily on basic information presented in Sections IV to V and VI, in part. As with all domesticated organisms, bees are not without afflictions of diseases, predators and pests (Section IX). 

The final topics are about hive products, the nature of honey, bees' wax, pollen, royal jelly, and the like (Section X), and the far more valuable service that bees provide to agriculture through pollination (Chapter X – 45). The value of bees and hive products is huge on a global scale, and Canada ranks high in beekeeping expertise and innovation as well as in apicultural production.  Pollination services to agriculture, and, in some parts of the world, to nature, rely heavily on honeybees.  However, other valued contributors to global productivity, food security, and environmental sustainability are other pollinators (Section XI).  Some have been integrated in agriculture, and the conservation of all pollinators is now a matter of international concern (Chapter XI – 51). 

The book was written to answer the needs of teaching apiculture at the University of Guelph.  The bite-sized shortness of most of the chapters allows readers to learn in short bursts, chapter by chapter, or by longer sessions of several chapters at a time.  There are numerous cross-references between chapters and illustrations to allow readers to understand and appreciate how different aspects of bee biology and management are inter-linked. 


The book can be obtained through www.volumesdirect.com at a cost of $48.70. 
