
■ Groups of 2 or 3 students work best for this lab.
■ You could speed up the process by assigning organisms for

each group to research.
■ Many general biology textbooks will include information

on the life cycles of different plants and animals. Ask your
librarian to pull out a selection of biology textbooks and
have them available for your students.

■ Rather than have students do a presentation, collect their
concept organizers and photocopy them for your class.
This will give all students the same information and will
save the time required to do the presentations. 

Answers to Analysis Questions
1. It is unlikely that all groups will come to the same

conclusions, as there will be many different advantages
and disadvantages of the reproductive strategies used by
the various organisms researched. Students may identify
factors that account for these differences as environment,
characteristics of the organism itself and the population as
a whole, etc.

2. There are advantages and disadvantages to both sexual
and asexual reproductive strategies.  Students may list the
advantages and disadvantages of sexual and asexual
reproduction as follows: 

Sexual reproduction provides populations with a means of
adapting to a changing environment (some offspring, for
example, may have a greater ability to resist parasites or
toxins in the environment or to take advantage of new
food sources); competition among siblings may be less if
they are genetically diverse; and pairing of homologous
chromosomes and crossing over offer opportunities to
replace or repair damaged chromosomes. However, sexual
reproduction requires the presence of a second organism,
may take more time and energy than asexual
reproduction, and offspring must often fend for
themselves in the environment after birth.

Asexual reproduction is often faster and requires less
energy than sexual reproduction; does not require the
presence of a second parent organism; and because the
daughter organism does not fully separate from the parent
until it is capable of independent survival, asexual
reproduction may increase chances of survival in some
cases. However, asexual reproduction does not allow for
genetic variation (offspring are genetic duplicates of the
parent).

3. (a) Students may choose any of the forms of
reproduction covered in the text (sexual reproduction,
asexual reproduction, alternation of generations, or
alternation of reproductive cycles).

(b) Student descriptions/illustrations should include the
complete cyclical lifecycle and details explaining each
stage of the cycle.

(c) Students’ answers should clearly explain how the
chosen form of reproduction would benefit their

organism with specific reference to the organism’s
environment.

Assessment Options
■ Collect and evaluate students’ tables or concept organizers.
■ Collect and assess students’ answers to the Analysis

questions.
■ To assess group work, use Assessment Checklist 3

Performance Task Self-Assessment and/or Assessment
Checklist 4 Performance Task Group Assessment. (See
Appendix A.)

Section 16.4 Review Answers
Student Textbook page 580

1. Examples include binary fission, budding, vegetative
reproduction, fragmentation, parthenogenesis, and, in
some cases, spore formation.

2. Conjugation is shown in the image. You would expect to
see conjugation in bacteria, as well as in some types of
algae and fungi.

3. Budding and fragmentation are similar in that the
offspring produced are genetically identical to the parent.
Both develop from a portion of the parent. Budding and
fragmentation are different in that the bud forms from
the parent and remains attached to the parent until it is
mature, at which point it separates. In fragmentation, a
piece of mature tissue from the parent separates and
begins to grow into a new, complete organism on its own.

4. (a) Parthenogenesis

(b) None of the offspring would be male, as the female
parent fish would not have any copies of the Y
chromosome and male fish have not fertilized the
eggs.

5. Student diagrams should include the following:

male (diploid) → meiosis → sperm (haploid)

fertilization (diploid) → mitosis → zygote

female (diploid) → meiosis → egg (ovum) (haploid)

6. The life cycles of the moss and the pine tree both involve
alternation of gametophyte and sporophyte generations.
They differ in that the gametophyte generation of the
moss is dominant and the sporophyte generation is
dependent on the adult moss. Whereas in the pine, the
sporophyte generation is the tree and is dominant, and
the gametophyte generation is part of the male and female
pine cones.

7. The reproductive advantage of a spore is that it is small
and can easily be dispersed by wind and water. Therefore,
it has a greater chance of finding a new location with
favourable environmental conditions where it will not
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compete with the parent organism. Vegetative
reproduction does not typically allow for such motility.
Offspring produced by vegetative reproduction usually
grow close to the parent plant and may have to compete
for space and nutrients. Further, spores may be formed by
sexual or asexual reproduction. Sexual reproduction allows
for the generation of genetic variation in the offspring,
thus increasing the population’s ability to adapt to a
changing environment. Vegetative reproduction is asexual
and does not allow for such variation.

8. Advantages of sexual reproduction include the following:
genetic variability offers a population a way to adapt to a
changing environment; competition among siblings may
be reduced if they are genetically diverse; pairing of
homologous chromosomes and crossing over offer
opportunities to replace or repair damaged chromosomes.
Disadvantages of sexual reproduction include: the process
is slower than asexual reproduction, which may not allow
the offspring to take advantage of favourable
environmental conditions; a male and female organism
are required to produce gametes; the process requires
more energy than asexual reproduction; and offspring are
completely separate from their parents at birth and cannot
always rely on them for survival.

9. Sexual reproduction could help a population of sea
anemones overcome a toxic-waste spill because the free
swimming larvae could disperse and avoid the toxins in
the water. Genetic variation among the larvae could also
enable some organisms to be better able to withstand the
toxic effects of the spill.

Chapter 16 Review Answers
Student Textbook pages 582-583 

Answers to Understanding Concepts Questions
1. Advances in technology include further development of

the microscope and the development of chromosomal
stains that enabled the observation of the nuclear contents
and processes in cell reproduction.

2. Chromatin are long intertwined threads of DNA
surrounding histone proteins. They are located in the
nucleus and occur during interphase of the cell cycle.
During S phase of interphase, the DNA replicates.
Chromosomes are formed at the beginning (prophase) of
mitosis and meiosis when the chromatin condenses by
successive degrees of coiling. When the chromosomes
become visible in mitosis and meiosis, they appear as two
strands of identical genetic material held together by a
centromere. Each strand is a chromatid. When the
chromatids separate in anaphase, the single chromatid is
now referred to as a chromosome.

3. The three stages of interphase are Gap or Growth 1 (G1),
synthesis (S) phase, and Gap or Growth 2 (G2) phase. In
G1 phase, the cell carries out rapid growth and metabolism.

During S phase, the DNA is replicated to form two
identical sets of genetic material in preparation for division
of the nucleus. G2 phase follows S phase, and is a period in
which the cell rebuilds it energy reserves and manufactures
proteins and other molecules required for cell reproduction.

4. Diagram should be labelled as follows: A = replicated
chromosome, B = growing spindle fibres, and C =
disappearing nuclear membrane.

5. When two gametes unite and form a zygote, the haploid
(n) number of chromosomes in each gamete will be
doubled, forming the diploid (2n) number of
chromosomes found in somatic cells.

6. (a) tissue renewal: mitosis

(b) growth of an embryo: mitosis

(c) production of gametes: meiosis

7. (a) mitosis: Root-tip cells are actively dividing and will
show mitosis best.

(b) meiosis: The ovule or anther (gonad) of a flower that
produce egg cells and sperm nuclei would show
meiosis best.

8. The chromatin replicates during synthesis (S) phase of the
cell cycle.

9. The diagram on the right shows the chromosomes in
metaphase I of meiosis. During metaphase I of meiosis,
the chromosomes synapse as homologous pairs. In each
pair, one homologous chromosome is positioned on one
side of the cell’s equator, and the other homologous
chromosome is positioned on the other side of the cell’s
equator. The diagram on the left shows the chromosomes
in metaphase of mitosis. 

10. (a)

(b) The tetrad arrangement of homologous chromosomes
allows crossing over of segments of non-sister chromatids,
resulting in genetic variability in the gametes.

11. The two cells following telophase I are haploid, in that
each member of the homologous pair of chromosomes
moved to an opposite pole of the cell, which then divided
into two separate haploid cells.

12. Students may mention any two of the following (example
organisms are given in brackets): binary fission (bacteria,
and some algae and fungi), budding (yeast and hydra),

homologous chromosomes

sister chromatidssister chromatids

7-31Chapter 16 Cellular Reproduction • MHR


