Classification 

Characteristics of living organisms :
1. Respiration 
· the chemical reactions that break down nutrient molecules to release energy for metabolism.
· the form of respiration that releases the most energy uses oxgen.
· many organism have gaseous exchange systems that supply their cells with oxgen from the environment.

2. Irritability (or sensitivity)
· the ability to detect or sense changes in the internal or external environment and make appropriate responses.
· the changes are called stimuli and the responses often involve movement.

3. Nutrition
· taking in of materials for energy, growth and development.
· plants require light, carbon dioxide, water and ions and make their food using the process of photosynthesis.
· animals require organic compounds and ions (usually water)

4. Growth and development
· the process by which organism changes in size and in form.
· increase in size (grows) and the relative sizes of its body parts change (it develops)
· growth is a permanent increase in size and dry mass, and results from an increase in cell number or cell size or both.

5. Excretion
· removal from organisms of toxic materials, the waste products of metabolism (chemical reactions in cells including respiration) and substances in excess of requirements.

6. Reproduction
· make more same kind of organism – new individuals.

The need to classify living things
· conservation
· understanding evolutionary relationships

Classification keys
· the characteristics of living organisms used to make classification keys based on morphology and anatomy (the shape and structure) because scientists could easily observe and measure.

The five kingdoms :
1

1. 
2. prokaryote
3. protoctistans
4. plants
5. fungi
6. animal


The hierarchy of classification
1) 
2) kingdom
3)  phylum 
4) class 
5) order 
6) family
7)  genus 
8) species  


moving down the hierarchy of groups, there are more similarities and fewer differences between the members.

for example : lion (Panthera leo) 
	Panthera  genus
	leo  species

New species today may be classified based on characteristics such as 
· protein structure, 
organisms which are closely related have very similar amino acid sequences in proteins such as haemoglobin.
· chromosome  number of gene (DNA or RNA) sequence
closely related organisms have very similar base sequences in DNA.

Virus
· It is not placed in the five kingdom system because it does not show the typical features of living things – respiration, nutrition and reproduction – unless they are inside the cells of another living organism.
· the structure of typical virus :

genetic material – may be DNA or RNA, but always a single strand



protein coat – protects the single strand nucleic acid


spikes – may contact and recognise the cell to be infected.





Plants
· autotrophs, manufacture food from simple, inorganic sources by photosynthesis using light as a source of energy.
· contain the light – absorbing pigment chlorophyll
· have a definite cellulose cell wall



· the plant kingdom may be divided into four main groups (phyla) : 
1) algae
2) mosses 
3) ferns 
· are much better adapted to life on land
· have roots, stems, complex leaves and vascular tissues.
· are able to produce spores for wide dispersal.
· do not have thick cuticles and can only survive in shady, humid areas.
· the gametes of ferns, like those of mosses, must swim through a film of moisture to reach the site of fertilisation.

4) seed plants (angiosperms)
· angiosperm features adapt them for life on dry land
1) extensive root systems anchor the shoot systems and absorb water and ions.
2) vascular system transports water, ions and organic solutes.
3) stomata with guard cells regulate loss of water vapour and exchange of oxygen and carbon dioxide between plant and atmosphere.
4) large leaf surface to allows high rate of photosyntesis to supply energy for growth and fruit production. However, water losses by evaporation and diffusion thorugh stomata are high.
5) fruits are formed from ripened ovaries. Their specialised shapes, colours, smells and textures aid seed dispersal by wind, water and animals.
6) flowers – the colours, pattern, shape, scent or nectar of the flower may attract insects, birds or mammals.
7) the ovary protect the ovules and developing embryo, particularly from drying out. (‘angiosperm’ means ‘enclosed seed’)

· [image: Hasil gambar untuk dicotyledon monocotyledon]two major subgroups are the monocotyledons and dicotyledons (eudicotyledons)
· 

















· Vertebrate and invertebrates
· vertebrate : animals with a backbone
· invertebrate : animals without a backbone
· four groups of invertebrates :
1) nematodes
· hookworms are nematodes with bodies that are specialised for feeding and reproducing; often they are parasites inside the gut of another animals






Mouth with sucking mouthparts for drinking blood.




[image: ]Has long muscles for wriggling movement

long, thin body so not washed out of host’s intestine


body covered with mucus to resist attack by host’s digestive juice





2) annelids
· annelids such as earthworm have a long segmented body and chaetae.

[image: ]mouth can bite off pieces of fallen leaves







		long, cylindrical body covered with 
a mucus layer helps to stop drying out

Chaetae (bristles) are found on each segment – used during movement

3) molluscs
· have a hard shell protecting a soft body with no limbs

shell – protects the soft body of the snail from predators and from drying out
[image: ]
eye on tentacle





mouthparts to scrape at vegetation 
foot – muscle with a slimy covering so that snail can move by creeping over the surface

	
	Annelid
	Nematode
	Molluscs

	body covering
	hard, slightly waterproof
	soft, not waterproof
	soft – shell helps to save water

	segments visible
	Yes
	No
	No

	movement
	uses chaetae (bristles) to move 
	wriggles but lives in one place
	creeps on foot

	feeding method
	herbivores
	mainly parasite
	mainly herbivores – some carnivores



4) arthropods
· the classes of anthropod
a. crustacea
· crabs are slightly unsual because many of their segments are tucked under their body.
[image: ]
· hardened, serrated edge to claw : can hold onto slippery food, and break open sheels of molluscs
· jointed limbs : flexible to help with feeding
· eyes : important sensors in aquatic environment
· gills under shells : allow uptake of oxygen from water
· carapace : a thick, hardened shell for protection against predator
[image: ]
b. myriapods











· antennae : these are important sense organs in the milipedes’ dark, damp environment.
· mouthparts : have hard edges for biting vegetation
· hard exoskeleton : protection against predator
· many body segments : body is flexible for movement and wriggling around and under leaves and stones
· walking legs : allow movement over rough surface
· body covering : waterproof, helping animal to live on land


c. insects
· e.g. housefly, mosquito
[image: Hasil gambar untuk insects structure]
· the body is segmented, with the segments grouped into head, thorax and abdomen.
· compound eyes : detect food and avoid predators
· antennae : sense chemicals in the environment
· two pairs of wings for flying
· mouthparts : very specialised for feeding e.g. piercing by mosquitos
· three pairs of legs

· metamorphosis (change of body form) allow different stages which :
do not compete for  same food sources, can be highly specialised for different functions. The larva is adapted for feeding and growth, and the adult for locomation and reproduction.

d. arachnids
· head and thorax are combined into one body part.
· simple eyes help to detect prey
· powerful, piercing jaws – all spiders are predators
· four pairs of legs allow chasing prey or holding onto web
· spinnerets which produces long, thin strands of silk
· spider silk is so strong and thin that it has been used to make the cross hairs in telescopic sights of rifles.
[image: ]
















Vertebrate animals
· the classes are fish, amphibians, reptiles, birds, and mammals
· fish 
[image: Hasil gambar untuk fish structure]
· scales : covered in mucus help streamlining for swimming
· lateral line contains sense organs to detect vibration
· operculum covering gills : gills have a large surface area for gas exchange
· fins for movement and stability

· amphibian
· nostrils leading to lungs which are used for gas exchange
· wide mouth as adult amphibians are all carnivorous
· moist skin (also used for gas exchange)
· four limbs ; with hind limb webbed : for walking and swimming

· reptiles
· dry, scaly skin – limits water loss
· tail can be used for swimming as in crocodiles
· limbs efficient for crawling and climbing
· mouth has teeth or bony ridges to aid feeding

· birds
· forelimbs are modified as wings
· nostril, leading to lungs which are the organs of gas exchange
· feathers, vital for flight and for endothermy (they give excellent insulation against heat loss)
· beak, very light since no bone or teeth
· scales on legs – feet ideal for perching

· mammals
· pinna or ear – for maximum efficiency in sound detection
· fur – keeping constant body temperature


image3.png
anve




image4.png




image5.png




image6.png




image7.jpeg




image8.png
Eye.
Spinnerets




image9.gif
Pectoralfin  Dorsal fin Lateralne  Tal (caudal fi)

Nostis

Gilleover Pevicn Analfin

ol site Seaks




image1.png
Monocots

3 Floral parts
Veins Vascularbundles  Fibrous usually in
One usually usually complexly ~ root multiples
cotyledon parallel arranged system of three
Embryos Leaf Stems Roots Flowers
ven:
Dicots. :
Floral parts
Veins Vascular bundles  Taproot i
Two usually usually arranged  usually multiples of
cotyledons netlike inring present four or five

‘Copyrignt ® Poarson Education, Inc. publishing as Berjarmin Cummings.




image2.png
mouth

anus




