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Activity 13A: Reproduction in plants 

1. Distinguish between:
 a. asexual and sexual reproduction
 b. gametophyte and sporophyte
 c. meiosis and mitosis
 d. meiosis and fertilisation
 e. pollination and fertilisation

 f. spores and seeds
 g. haploid and diploid
 h. seed and fruit.
2. Explain why mosses and ferns grow only in damp habitats.
3. Explain why the trend in plant evolution is for the sporophyte generation to become 

dominant over the gametophyte.
4. Describe the changes that occur in the gametophyte from mosses to ferns to 

angiosperms.
5. Explain the need for cross-pollination, and describe how it is achieved.

6. Explain the differences between wind-pollinated and insect-pollinated flowers.

7. Explain the need for effective dispersal of seeds/spores, and describe how this can  
be achieved.

8. Compare and contrast sexual reproduction in mosses and ferns.
9. Marram grass

Marram grass

  Discuss the occurrence of both sexual and asexual reproduction in marram grass, a 
monocotyledon which is a colonising plant in the sand-dune community.

10. Discuss diversity in reproduction in three named groups of plants. In your answer:
 • describe the structures associated with reproduction in each group
 • explain the ways the structures carry out the processes of reproduction
 • discuss why the systems in these three groups are different.
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Activity 13A answers: Reproduction in plants
1. a.  Asexual reproduction involves a single parent producing identical offspring through 

mitotic cell divisions, while sexual reproduction involves two parents producing 
varied offspring through fertilisation of gametes produced by meiotic cell divisions.

 b.  The gametophyte is the haploid generation in plants. It produces gametes by 
mitosis. The sporophyte is the diploid generation in plants. It can produce spores 
by meiosis.

 c.  Meiosis (in plants) is the cell division that halves the chromosome number to 
produce the haploid spores, while mitosis is the cell division that maintains the 
chromosome number, and produces the general body cells in growth.

 d.  Meiosis is cell division which halves the chromosome number from diploid 
to haploid, while fertilisation is the fusion of the gametes, which restores the 
chromosome number from haploid to diploid.

 e.  Pollination is the transfer of pollen grains from the male sex organs to the female 
sex organs (conifers and angiosperms), while fertilisation is the fusion of the male 
and female gametes.

 f.  Spores are the light haploid grains produced by the sporophyte generation 
of mosses and ferns; on germination, they grow into the gametophyte. Seeds 
are the diploid structures produced from the fertilisation of the gametes in the 
gametophyte generation of conifers and angiosperms; on germination, they grow 
into the sporophyte generation.

 g.  Haploid (n) refers to the state when a cell/organism has one set of chromosomes, 
while diploid (2n) refers to the state when a cell/organism has two sets of 
chromosomes.

 h.  The seed develops from the fertilised ovule and contains the embryo, while 
the fruit develops from the ovary and encloses or holds the seed, aiding in its 
dispersal.

2. Mosses and ferns grow only in damp habitats because they need water for fertilisation/
sperm to swim to the egg. Fertilisation is external in these two groups of plants; 
therefore, they are dependent on water from the environment for the sperm to swim in 
to reach the egg to be able to fertilise it.

3. The trend for the sporophyte to become dominant is because the sporophyte is diploid 
while the gametophyte is haploid, so the sporophyte has twice the genetic information 
of the gametophyte. This is advantageous, because the great increase in genetic 
variation in the offspring provides a greater chance of surviving environmental change 
(and, incidentally, more raw material for evolution / natural selection to act on). This 
increases the chances of the survival of an individual’s genes when the environment 
changes (and, incidentally, increases the chances of the continuation of the species).

4. The gametophyte in mosses is a conspicuous, leafy plant; the sporophyte is parasitic 
on it. In ferns, the gametophyte is much smaller, becoming a heart-shaped prothallus 
of about 1 cm2; however, it still leads an independent existence from the sporophyte, 
which grows through it on germination. In angiosperms, the gametophyte does not lead 
an independent existence and has been reduced to a few cells (male gametes and tube 
nucleus in the pollen tube, female ovule with ovum and endosperm nuclei) that are 
contained within the flower of the sporophyte.
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5. Cross-pollination is achieved by the transfer of pollen by wind or animals from the 
anthers of flowers of one plant to the stigma of flowers of another plant. It is needed 
to produce offspring that are genetically different from the parents. This produces 
variation in the phenotypes of the offspring, which increases the chances of the 
survival of an individual’s genes (and, incidentally, more raw material for evolution/
natural selection to act on to increase the chances of the survival of the species).

6. Insect-pollinated flowers typically have brightly coloured petals, scent-producing 
glands and nectaries. The stigma and anthers are contained within the circle of petals. 
Pollen grains are large and sticky. Wind-pollinated flowers are typically small and 
insignificant or the petals are not brightly coloured. No scent glands or nectaries are 
present. Stigma and anthers hang outside the flower. Large amounts of small, light, 
pollen grains are produced. 

 The brightly coloured petals, with scent and nectar, entice the animal pollinators to 
the flower. The pollen is sticky so it will adhere to an animal to be carried to the next 
flower. The anthers and stigma are within the petals, so that the pollinators brush past 
them to collect and leave pollen when they enter the flower to go to the nectary. In 
wind-pollinated flowers, there is no need for colour, scent or nectar to entice animals, 
so the plant saves energy by not producing them. The stigma and anthers hang outside 
the flower, so the wind can blow the pollen to other flowers to be caught on their 
stigmas. Pollen is light, so it is easily blown by the wind; lots of it is produced, so the 
chances of pollen landing on another flower are increased.

7. Seeds/spores can be dispersed by being blown by the wind, being carried by animals, 
being carried by water, or being thrown out by explosive mechanisms.

 The more widely the seeds/spores are dispersed, the greater their chances of finding 
suitable conditions to germinate while reducing the intraspecific competition for 
resources (such as soil space or light). This increases the survival chances of the 
individual and species.

8. Comparisons could include the following.
 •  Obvious alternation of generations (gametophyte and sporophyte).
 •  Gametophyte generation is independent of sporophyte.
 •  Gametophyte produces gametes in mitosis, with sperm produced in antheridia and 

ova in archegonia; fertilisation results in the sporophyte (2n).
 •  Sporophyte produces spores in meiosis, germination of spores produces 

gametophyte (n).
 •  Dependency on water for the sperm to swim to the ovum for fertilisation, thus 

restricting both to damp habitats.
 Contrasts could include:
 •  Gametophyte is dominant in mosses, with sporophyte parasitic on gametophyte.
 •  Sporophyte is dominant in ferns; gametophyte in ferns is a small prothallus, which 

is short lived.
 •  Ferns much are larger plants than mosses, with vascular transport tissue. Ferns are 

adapted to a terrestrial existence, apart from a brief period of fertilisation with the 
gametophyte, while mosses need to spend all their lives in a damp environment.

 •  Mosses produce spores in capsules at the top of the stalk; in ferns, spores are 
produced in sori on the underside of the fronds. Spores are released in both when 
the capsules dry out and open up, throwing the spores to the wind for dispersal.
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9. A marram plant reproduces asexually using runners in the sand. At intervals, these put 
up new leafy plants, which are anchored by roots. New plants are produced rapidly 
and are identical to one another and to the parent. Sexual reproduction requires 
flowers from two plants. The flowers produce pollen/male gametes and female 
gametes/ova. Pollination (from wind) and fertilisation result in seeds that germinate 
into new plants, all different.

 Asexual reproduction occurs from mitotic cell divisions, which is why all the plants 
are identical (except for mutations); it can occur throughout the year, allowing rapid 
spread of the plant throughout the local area. Sexual reproduction needs gametes 
formed from meiosis, which halves the chromosome number. It needs two different 
parents and occurs annually when flowers are formed. Seeds are produced after 
fertilisation and germinate and grow when they find suitable conditions on dispersal. 
Therefore, sexual reproduction is a slower process than asexual reproduction.

 Asexual reproduction by runners enables marram to colonise sand dunes rapidly and 
stabilise the moving sand, increasing the chances of the plant surviving in this harsh 
environment. Sexual reproduction allows the genetic variation necessary for the plant 
to adapt to changing environmental conditions, increasing its chances of survival 
in the long term. Dispersal of seeds allows the plants to be spread throughout the 
whole area/community, which also increases the chances of survival of the plants and 
continuation of the species.

10. Three clearly different taxonomic (e.g. any three of mosses, ferns, conifers and 
angiosperms) or functional groups.

 For each group, the structures associated with reproduction need to be described fully 
and carefully using correct terms, e.g.:

 •  gametophyte generation and gamete production
 •  sporophyte generation and spore production
 •  cones and flowers
 •  wind-pollinated and insect-pollinated flowers
 •  seeds, fruit and seed dispersal, sporangia and spore dispersal.
 For each group, how these structures perform their particular function needs to be 

explained, e.g.:
 •  how pollination is achieved
 •  how fertilisation is achieved
 •  occurrence and purpose of mitosis and meiosis
 • purpose of gametophyte and sporophyte, and respective dominance
 •  dispersal of spores, seeds, germination.
 For each group, reasons for differences between the groups need to be explained, 

including the following.
 •  Habitat – e.g. dependency on water for fertilisation versus internal fertilisation, 

adaptations of conifers and angiosperms to full terrestrial existence, methods of 
pollination and seed/spore dispersal related to environment.

 •  Size – e.g. the comparative change in size of gametophyte and sporophyte, 
structure and size of flowers and pollen grains relative to pollination methods.

 •  Life cycle – e.g. the alternation of generations, the increasing dominance of the 
sporophyte, seed dormancy, rapid flowering and seeding of desert plants to take 
advantages of short periods of heavy rain, co-evolution with animal pollinators, 
and internal versus external fertilisation.




