Gas Exchange

Gas Exchange surfaces have 3 major adaptations:

1. They have a large ________    ________.

2. They are thin which provides a short ________ pathway across the exchange surface.

3. They maintain a steep ________ gradient of gases across the exchange surface.

Single celled organisms
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	INSECTS
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	Insects have microscopic air filled pipes called ___________ which they use for gaseous exchange.

Air moves into the tracheae through ______ on the surface called __________.

Oxygen travels down the concentration _________  towards the cells.

The tracheae branch off into smaller ____________ which have thin, permeable walls and go to individual cells.  This means the oxygen diffuses directly into the respiring cells.

Remember: the insects circulatory system does ______ transport oxygen.

Carbon dioxide from cells moves down a __________ gradient towards the spiracles to be released into the atmosphere.

Insects use "Rhythmical __________ movements" to move air INTO and OUT of the spiracles.



	Dicotyledonous Plants
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	Plants need carbon dioxide for ____________, which produces oxygen as a waste gas.

The main gas exchange surface is the surface of the __________ cells in the leaf. They are well adapted for their function:

1. Large _______ area

2. Stomata, special pores in the _______ epidermis, open to allow gases into and out of the leaf.

3. Guard cells control the opening and closing of the stomata.

	Insects and Plants Can Also Control Water Loss

Insects
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Plants
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Xerophytes 
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	Exchanging gases tends to make you lose water.

In plants and insects, they have evolved adaptations to minimise water loss without reducing gaseous exchange very much.

Insects

If insects start losing too much water they _________ their spiracles using muscles.

There bodies are also covered in a waxy cuticle which is ____________.

They have tiny _______ around their spiracles.

All of these __________ evaporation, and hence water loss.

Plants

Water enters the Guard cells by ________, making them swell (become __________) and this causes the stomata to OPEN.

If the plant gets dehydrated, then the Guard cells ________ water and become F_______, which closes the stomata.

Xerophytes live in dry, warm and windy habitats.

Eg, Cacti
Xerophytes have adaptations such as:

1. Sunken _________ (pits) that trap moist air.

This reduces the concentration ________ of water between the leaf and the air, reducing the amount of water __________ out of the leaf and evaporating away.

2. Hairs on the epidermis - trapping moist air around the stomata.

3. Curled leaves with stomata ________, decreasing the rate of __________.

4. Reduced number of stomata = _______ water loss.

5. Waxy, waterproof _________ to reduce ____________.



	Gaseous Exchange In Humans
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	The lungs - have special adaptations:

ALVEOLI
* thin (one cell thick) - short diffusion pathway

* large number of alveoli (large surface area)

* surrounded by network of capillaries (steep concentration gradient)

Ventilation

Inspiration

Expiration
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	Overview

All exchange organs surfaces  have the following:

1. Large _________   __________

2. Short  __________ pathway

3. Steep ____________ gradient 

Other adaptations are unique to each individual and specific for their needs.
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Single Celled Organisms, like amoeba, __________ and release gases by ____________ through their outer __________.





They have a relatively ____________ surface area.


They have a _________ surface.


They have a __________ diffusion pathway.





Oxygen takes place in biochemical ___________ as soon as it diffuses into the cell, so there is no need for a gaseous ______________ system.











Fish live in water.





Water has a _________ concentration of oxygen than is present in air.





So, fish have to use specialised adaptations, to get enough oxygen into their blood.





Water enters their mouths, through gills.


Each gill is made of many thin plates called _______ filaments.


Gill filaments have a ________ SA for exchange of gases.


Gill filaments are covered in tiny structures called __________, which increase the SA even more.


Lamella have a lot of capillaries and a thin surface area to allow a fast ________ rate.





Blood flows in ONE direction through the lamella and water flows in another. This is called the "______   ________ system"


It maintains a large _________ gradient between the blood and water


allowing as much oxygen to diffuse into the blood as possible.
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