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Reproductive Strategies 
 
 Darwin’s theory of natural selection asserts that survival is only half the battle: 
For natural selection to be successful, survivors must reproduce and pass their 
success-producing genes to the next generation. Reproduction is essential for survival 
of the species; therefore, the reproductive biology evolved by a population or species is 
a critical life history strategy. Reproductive strategies include multiple features: mode of 
reproduction, sexual or asexual reproduction, age of first reproduction, number of 
offspring produced per reproduction, number of reproductions per season or per lifetime 
(semelparity versus iteroparity), length of reproductive life, population social structure, 
and r-selection or K-selection.  
 
 Evolution has produced multiple successful reproductive strategies. Proper 
management of a population requires detailed knowledge of the species’ reproductive 
needs. Modes of reproduction include binary fission, vegetative reproduction, alternation 
of generations, and sexual reproduction. 
 
 The simplest mode of animal reproduction is binary fission, in which the 
individual cell reproduces by dividing itself in two. An advantage of binary fission is that 
searching for a mate is unnecessary, so reproduction can occur at any time. A 
disadvantage of binary fission is that all descendants are genetically identical. Such 
genetic similarity is believed to be disadvantageous to the population because a 
stochastic (unpredictable) event might occur that would affect all individuals of the 
population equally and possibly eliminate all individuals, resulting in extirpation of a 
population or extinction of the species. 
 
 The genetic recombination that is possible in every generation in sexual 
reproduction is believed to confer an evolutionary advantage to populations: Genetic 
recombination allows multiple genetic “recipes” within a population, thus ensuring that at 
least some individuals will possess the genes needed to survive a stochastic event. This 
advantage apparently is so great that even asexually reproducing species have evolved 
mechanisms that allow for the occasional exchange of genetic material between 
individuals. Some bacteria, which normally reproduce by binary fission, can transfer 
genetic material to each other via an organ called the pilus. It is by this mechanism that 
some bacteria transfer their resistance to antibiotics to other bacteria. 
 
 Some organisms, such as yeast and cactus, are capable of vegetative 
reproduction, in which the new individual buds off of the parent individual. Ferns and 
mosses reproduce through a process called alternation of generations, in which one 
generation reproduces asexually and the next generation reproduces sexually, thus 
allowing genetic recombination. Other plants produce pollen or seeds and rely on other 
organisms to move the pollen to another conspecific or rely on some other mechanism, 
such as the wind, to disperse seeds. 
 
 Sexual reproduction is the normal mode of reproduction among animals, but 
social structure varies greatly and has a profound effect on reproduction. In some 
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species, such as wolves, only the alpha male and alpha female individuals reproduce. 
Some bird species have a limited number of reproductive pairs, with some of the pair’s 
young from previous years remaining at the nest as “helpers,” assisting in the care of 
their younger siblings. Such social insects as wasps and bees exhibit a reproductive 
strategy called haplodiploidy, in which only the “queen” breeds and all other members of 
the colony support or defend her. 
 
 Among mammals, three modes of reproduction have evolved: 1) egg-laying 
among the monotremes; 2) marsupial reproduction, in which the young emerge from the 
mother’s birth canal in an extremely underdeveloped state and complete their 
development in an external pouch; and 3) placental reproduction, in which the fetus 
develops in utero for an extended period of time and emerges from the birth canal in a 
more advanced physical state, although in most cases, it still highly depends on the 
parent(s). Such reproductive differences among mammals have been attributed to the 
relative stability of the environment in which the various mammal groups evolved. 
 
 One factor important in the design of a population management program is the 
targeted species’ age of first reproduction. For example, elephants might not reproduce 
until double-digit age is attained, and a management program must allow for this 
extended period of pre-reproductive life. A population also might include individuals past 
their reproductive years. Because many populations include non-reproductive 
individuals (the young and the old), population managers often consider the effective 
population size to be a more critical measure of population viability than the minimum 
population size; only reproductive individuals contribute directly to increases in 
population size, although the contribution of helpers at the nest cannot be discounted as 
unimportant to the successful maintenance of a population. 
 
 The number of offspring produced per reproduction and the number of 
reproductions per season can vary among individuals of a population, so averages are 
best used in making population management decisions. The number of reproductions 
per lifetime varies from just once in semelparous species to multiple annual 
reproductions in iteroparous species. The terms semelparous and iteroparous are often 
considered to be synonymous with r-selected and K-selected, respectively, although 
this equivalence has been contested. Similarly, the term reproductive strategy often 
refers to only r-selection or K-selection and effectively ignores the other aspects of a 
species’ reproductive biology. These terms refer to whether a species puts all its 
reproductive effort into one “big bang” reproduction (r-selected) by maximizing its 
intrinsic rate of natural increase in one reproductive event or into multiple reproductive 
events, producing fewer offspring per event (K-selected). In the first case, the 
population is limited by its own physiological reproductive capacity (r-selection); in the 
second case, the species is limited by the carrying capacity (K) of the environment (K-
selection). These reproductive strategies will be discussed further in the next section. 


