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The Diversity of Living Species… 

K. Plantae 
(340,000 sp.) 

K. Animalia 
(1,500,000 sp.) 

• … as sorted out 
using the 5 
Kingdom system: 

K. Monera  
(3,400 sp.) 

K. Protista 
(84,000 sp.) K. Fungi 

(28,000 sp.) 

Invertebrates 
>95% 

Mammals 
0.3% 
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Taxonomy: a system for naming 
living creatures 

 Carrolus Linnaeus (1707-
1778) 
 The binomial system: 

Genus and species   
 e.g., Macrocystis 

pyrifera (Giant kelp); 
Medialuna californiensis 
(halfmoon) 



Taxonomy and Systematics:  
a broader classification system that 

also shows evolutionary relationships 
 A hierarchical system: 

 
 
 

 2 Kingdom system: 
 K. Plantae = autotrophs 
 K. Animalia = heterotrophs 

 5 Kingdom system: a system that considers structure and 
complexity as well as other characteristics including metabolic 
strategies. 

species Genus Family 

Kingdom 
Phylum Class Order 



What is an “adaptation”? 
 From an evolutionary perspective: An 

adaptation is any trait or feature of an organism that 
increases its chances of reproducing. 
 

 From a systematists perspective: Any feature 
that distinguishes the morphology or physiology of an 
organism and can be used to distinguish it as being related 
to other species by virtue of sharing such characteristics. 
 

 From an interpretive perspective: An adaptation 
is any structure or mechanism exhibited by an individual 
species that allows it to meet its physiological 
requirements under the conditions posed by a particular 
habitat.  



General characteristics of the 
members of Kingdom Plantae 
 Multicellular 
 Eukaryotic 
 Photosynthetic autotrophs 
 Other adaptations: 

 Non-motile 
 Rigid cellulose cell wall 
 Reproduce sexually 
 Require light, water, minerals, CO2, nitrates 

which they acquire from their terrestrial or 
aquatic habitats. 



Evolution of Marine Plants: Algae 
 Division Rhodophyta:  

Chlorophyll a, phycobilins, carotinoids 
Starch-like polymer 

 Division Phaeophyta: 
Chlorophyll a and c,  
Carbohydrates and lipids 

 Division Chlorophyta: 
Chlorophyll a and b, carotinoids 
starch 



Brown Algae: The Kelp forest 



Red algae: Dulse (top), Bonnemaisonia 
hamifera (bottom) 



Green Algae: Colonial and multicellular 
chlorophytes: Volvox (left), Caulerpa (right) 



Alternation of generations: a generalized 
scheme for the life cycle of plants 



The life cycle of Laminaria:  an example of 
alternation of generations 



From algae to real plants: Meeting the 
challenges of making the transition to land 



An overview of terrestrial plants 



Bryophytes: Non-vascular plants 



A peat moss bog in Norway 



The Life Cycle of Bryophytes 



A preview of coming 
attractions: 
 1. Regional Specialization: roots, stems 

and leaves 
 2. Structural support: lignin 
 3. Vascular system: xylem and phloem 
 4. Pollen: a terrestrial male gamete 
 5. Seeds: protecting the embryo 
 6. Diploid dominance 
 7. Haploid independence 



Lower Vascular Plants: club "moss" (top left), whisk 
fern (top right), horsetail (bottom left), fern (bottom 

right) 



The fern, a lower vascular plant:  
Sporophyte (2n) or Gametophyte (1n)?  



Fern sori (sporophylls), a leaf specialized for 
spore production 



The life cycle of a fern 



Life cycle of a fern: maturing fern 
sporophyte 



Life cycle of a fern: sorus 



Life cycle of a fern: sporangium 



Life cycle of a fern: mature sporangium 



Life cycle of a fern: germinating 



Life cycle of a fern: gametophyte 



The shift from mosses to ferns to 
higher vascular plants: 



Higher Vascular or Seed Plants:  
Gymnosperms and Angiosperms   



Gymnosperms: Adaptations to a 
dry climate  

 Truly terrestrial 
Retention of 

gametophyte: cones 
Pollen 
Seeds 
Needles 
vascular tissues are 

more efficient 



Pollen grains: no more flagellated 
gametes and no need for water.  



Male Cones… contain the male gametophytes as a 
dependent generation 



Looking inside of a male cone at 
microspores 



A Pine pollen: the almost microscopic, flying,  
male gametophyte 



The life cycle of a pine (Layer 1) 

Note: Among higher vascular plants the  
gametophyte generation has been reduced 
in size to a few cells and is dependent on 
the sporophyte generation. 



The life cycle of a pine (Layer 2) 



The life cycle of a pine (Layer 3) 



Seeds: a great way to increase the 
embryo’s chances of survival 



The Seed: 3 generations under 
one roof 



Pine embryo or pinioli for your pasta?  



For over 100 million years the gymnosperms rule 
the earth, covering the land, until one day about 

150 million years ago…  I think it was a 
Tuesday… 



Angiosperms came along, and the world has never 
looked or smelled the same since. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

New adaptations: much less pollen, no seeds w/o fertilization, much shorter 
generation times, fruits for dispersal, and hardwood 



The flower: the product of a mutualistic 
coevolution with insects and others 



3 key steps in the life of 
flowering plants: Pollination, 
Fertilization and Germination 



Fruit adaptations that enhance seed dispersal: 
A fleshy fruit (red berries) and a dry fruit 

(dandelion) 



A Dry Fruit: Dandelion seed dispersal 



A bird eating berries containing seeds that 
will be dispersed later with the animal's 

droppings 



A few of the other benefits of 
plants… 



…so maybe we should try to stop 
this from happening… 
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