
PLANTS part 1



▪ Cyanobacteria and protists likely existed on land by 1.2 billion years ago 
(1,200,000,000 years bp) 

▪ Small plants, fungi, and animals emerged on land only within the last 500 
million years. Since colonizing land, plants have diversified into more than 
290,000 living species 

▪ Most present-day plants live on land, though a few species returned to 
aquatic habitats 

▪ Algae are not included in the plant kingdom; they are photosynthetic protists  
▪ Plants supply oxygen and are the ultimate source of most food eaten by land 

animals



Diversity of living green plant (Viridiplantae) divisions

Informal group Division name Common name No. of living species Approximate No. in 
informal group

Green algae
Chlorophyta green algae 

(chlorophytes) 3,800–4,300
8,500


(6,600–10,300)

Charophyta green algae (e.g. 
desmids & stoneworts) 2,800–6,000

Bryophytes
Marchantiophyta liverworts 6,000–8,000

19,000

(18,100–20,200)

Anthocerotophyta hornworts 100–200

Bryophyta mosses 12,000
Pteridophytes Lycopodiophyta club mosses 1,200 12,000


(12,200)
Pteridophyta ferns, whisk ferns & 

horsetails 11,000

Seed plants Cycadophyta cycads 160 260,000

(259,511)

Ginkgophyta ginkgo 1

Pinophyta conifers 630

Gnetophyta gnetophytes 70 

Magnoliophyta flowering plants 258,650
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Plants - photosynthesising organisms
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Plants have haplodiplontic life cycles that involve mitotic divisions (resulting in 
multicellularity) in both the haploid and diploid generations (paths A and D). 

Most animals are diplontic and undergo mitosis only in the diploid generation (paths B 
and D). 

Multicellular organisms with haplontic life cycles follow paths A and C.

KEYWORDS:  Haploid, Diploid. 

Life Cycles
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  MOSS (BRYOPHYTE) LIFE CYCLE

Sphagnum sp.
Student notes (read later) : 
Life cycle of a moss (genus Polytrichum). The sporophyte generation is dependent on the photosynthetic 
gametophyte for nutrition. Cells within the sporangium of the sporophyte undergo meiosis to produce male and 
female spores, respectively. These spores divide mitotically to produce multicellular male and female 
gametophytes. Differentiation of the growing tip of the gametophyte produces antheridia in males and archegonia 
in females. The sperm and eggs are produced mitotically in the antheridia and archegonia, respectively. Sperm 
are carried to the archegonia in water droplets. After fertilization, the sporophyte generation develops in the 
archegonium and remains attached to the gametophyte.

KEYWORDS:  Haploid, Diploid.  Gametophyte, Sporophyte



A moss spore divides mitotically to produce a long highly 
branched photosynthetic haploid filament known as a 
protonema. After several weeks, buds develop into the leafy 
green haploid moss gametophyte plant.



male gametophyte

female gametophyte











Haploid spores are produced by meiosis in the capsule. 
Hygroscopic movement (due to alternately wetting and drying) of 
teeth at the top of the capsule aid in the gradual discharge of the 
spores. The wind carries them away from the sporophyte and 
parent gametophyte.



The sporangium of the lantern moss is open here, to 
disperse spores. A few spores can be seen inside. When 
the sporangium is dry, it opens along 4 or 5 
longitudinal slits, and the columella (like a post in the 
middle) compresses. If it is rewetted, it can close again. 
The sporangium may open and close many times, 
dispersing the spores over a long period of time.



Polytrichum sp.

Physcomitrium sp.



Liverworts and hornworts have the same life cycle as mosses, and 
all are known as the Bryophytes

Typical liverworts



Leptostomum macrocarpon
Macromitrium longipes

Pallavicinia xiphoides Monoclea forsteri



Hornwort:   Phaeceros laevis
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 FERN (PTERIDOPHYTE) LIFE CYCLE

Student reading :
Life cycle of a fern (genus Polypodium). The sporophyte generation is photosynthetic and is independent 
of the gametophyte. The sporangia are protected by a layer of cells called the indusium. This entire 
structure is called a sorus. Meiosis within the sporangia yields a haploid spore. Each spore divides 
mitotically to produce a heart-shaped gametophyte, which differentiates both archegonia and antheridia 
on one individual. The gametophyte is photosynthetic and independent, although it is smaller than the 
sporophyte. Fertilization takes place when water is available for sperm to swim to the archegonia and 
fertilize the eggs. The sporophyte has vascular tissue and roots; the gametophyte does not.



Cyathea australis, the rough tree fern, occurs in 
gullies and on forest edges along the east coast of 
Australia. This diploid sporophyte plant can grow 
to a height of more than 12 metres.

Asplenium sp



The fertile fronds bear groups of 
sporangia (sori) on the lower 
surface. Haploid spores are 
produced in the sporangium 
following meiotic divisions. 



Connecting the sides and arching over 
about two-thirds of the sporangium is a 
row of cells with peculiarly thickened 
walls. This is the Annulus, which 
functions to open the sporangium when 
the spores are ripe.

Once mature, the haploid 
spores are released by 
movements involving the 
unevenly thickened annulus 
cells of the outer sporangial 
wall. The sporangium has split 
open at the weaker portion of 
the wall opposite the annulus.





Once shed, the haploid spore 
germinates in favourable 
damp conditions to produce 
a single filament called the 
prothallus. 

After further growth by mitosis a one 
cell thick heart-shaped structure, the 
haploid gametophyte is formed.
The gametophyte is photosynthetic 
on the upper surface and bears root-
like rhizoids on the lower surface.



Archegonia develop on the lower 
surface of the gametophyte, 
concentrated in the cleft. Each 
archegonium produces a single 
egg by mitosis. 
Lower surface of the gametophyte 
showing the mass of rhizoids and 
the archegonia in the cleft

The archegonia also develop on the 
lower surface of the gametophyte, 
but are concentrated in the 
prothallial cleft. Each archegonium 
produces a single egg by mitosis.
The cleft of the gametophyte 
magnified to show the archegonia.



Antheridia develop as small bulges 
around the margin on the lower 
surface of the gametophyte. Sperm 
are produced mitotically within the 
antheridium.
Antheridial region along margin.

The antheridia develop as small 
protrusions around the margin 
on the lower surface of the 
gametophyte. Sperm are 
produced mitotically within the 
antheridium.



Fern archegonia



Fertilisation is totally dependent on 
the presence of water. Once the 
antheridia burst open, sperm can 
swim to the archegonia in the film of 
water trapped on the lower surface 
of the gametophyte.

The presence of moisture also causes 
the archegonia to open, and release 
traces of malic acid which attract the 
sperm. A sperm swims into the 
archegonium and fuses with the egg 
cell to form a diploid zygote.



Growth by mitosis and 
development of the zygote 
produces the young diploid 
sporophyte plant. The 
gametophyte continues to 
nourish the sporophyte until it 
becomes independent. Further 
growth and differentiation will 
result in a mature plant which 
can produce spores and thus 
perpetuate the cycle.

Osmunda cinnamomea


