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6.4 How do plant and animal systems interrelate?

You will need to work with a partner or a group for the next five questions.

1
Imagine that a new bee-keeping business was about to start near where you live. What sort of responses might there be from your community? Brainstorm this with your partner or group. Record your responses in this table.

	Positives
	Negatives

	
	

	
	

	
	

	
	


2
Look at this list of crops grown in Australia and choose one that interests you:

Apples

Oranges

Cotton

Cucumbers

Strawberries

Pears

Peaches

Grapes

Rockmelons

Avocados

Zucchini

Pumpkin

Capsicum

Mangoes

Macadamias

Watermelons



Many of these crops are pollinated by bees – and the bee pollination produces a better crop e.g. pears pollinated by bees are larger. Australian farmers rely heavily on the introduced commercial bee, Apis mellifera, to pollinate their crops. However, Australia has over 1500 species of native bees and for some crops our native bees may be better pollinators.



Australia also has about ten species of stingless social native bees. Stingless bees have been shown to be valuable pollinators of many crops.



Choose one of these crops listed above and find out how its flowers are pollinated.

3
Explain what pollination is by drawing a comic strip that shows your understanding – this time choose a plant that is pollinated by animals other than bees – e.g. by butterflies, large mammals or possums. You will need to do some research or refer to your text book to find out how the pollination happens. For example, in your comic strip: 

•
Your first picture might show a possum looking for food. 
•
The second picture could show the possum on a flower and sipping nectar while pollen gets caught on its body. 
•
The next picture would show it leaving and then finding another flower. 
•
On the new flower, the pollen it collected from the last flower rubs off onto the new one. 


Remember to write some summary sentences with each picture. This could also be done as a computer animation.
4
Many of our native bee species are solitary, meaning that each female mates and builds a nest for herself in which to lay her eggs. Blue banded bees, leafcutter bees, resin bees and teddy bear bees are examples of solitary bees. 



Choose one of either the leafcutter bee or the resin bee and do some research to find out how each relies on plants for nesting and shelter. A good place to start is the Gardening Australia site.

5
Teddy bear bees and blue banded bees are both buzz pollinators. Most flowers release their pollen passively, whereas some, like the tomato flower only release their pollen when the flower is vibrated vigorously (this process is called ‘buzz pollination’). Bees like the teddy bear bee and blue banded bee will clamp onto the anther cone of the flower and shiver their indirect flight muscles so rapidly that the pollen is expelled out of the flower.


Tomato plants need to be buzz pollinated and there was a plan to bring the European bumble bee to Australia to do this for tomatoes that are grown in glasshouses. The disadvantages of introducing European bumble bees for the purpose of pollinating tomato flowers include:

•
that they could reduce the pollination of native plants 
•
they could spread weeds 
•
they would compete with our native bee species and even bird species. 
•
There is the potential that they could interfere with the natural balance that already exists, and this needs to be investigated to prevent any possible environmental damage. The impact of introducing bumble bees is unknown. Our native bees are docile and readily adaptable to the greenhouse, but the native bees can escape from a greenhouse. Growers would need to install mesh vents and ensure their greenhouses are well sealed if they wanted to use the native bees in the future. Bumblebees are widely used in greenhouses overseas, but bumblebees do not occur in mainland Australia.


Using this information, write a letter to a newspaper that would outline the main reasons for using native bees to pollinate greenhouse tomatoes rather than introducing the European bumble bee. 
Use the following information to answer questions 6 and 7.

Seeds – Their seedy side
Seeds have many different ways of being spread (dispersed). Some are quite sneaky! Apples are red and as tempting as possible to encourage animals to pluck them and take a bite so the seeds inside can escape to new ground. 
An African melon has a mouth-watering method of convincing aardvarks to go to the trouble of tunnelling deep into the earth to liberate a few tough pits. 
Monkeys in South America climb up trees and pick the fruit right off the plant. Rats and mice then pick up small seeds and carry them off. Larger fruits containing seeds, too big for the monkeys or mice, fall to the ground where larger mammals like tapirs and peccaries may scatter or bury them. 
From fig-eating bats that become unwitting cargo planes for fig seeds to ants, many animals transport fruits and their seeds. Seeds that are dispersed and buried by ants have a number of advantages that make seedling growth more likely. 
Other fruits and seeds are carried by the wind or by water – others are expelled explosively.

There is another way to group seeds – by how they travel! They could be grouped as:
•
Hitchhikers

•
Drifters

•
Stayers

•
Food bearers

Hitchhiker seeds are moved from one place to another by hitching a lift with other animals e.g. sticking to their fur. Most of the grass seeds are carried in this way.
Drifter seeds float away in the wind e.g. seeds of many grasses, members of the daisy family (COMPOSITAE), some of the tea-trees, eucalypts, sheoaks, reeds and sedges.

Stayers are mostly heavier types of seeds such as wattles, bush-peas and other members of the pea (leguminosae) family. The seeds of many leguminosae species have hard coatings, which allow them to stay in the soil for many years even after the parent plant has died. 

Food bearers are seeds that because of the high fat and protein content of their seeds, are sought after by many birds and some mammals so that the seed is eaten and spread by the animals droppings. Examples include native apricot, native cherry, saltbush, emu bush and ground-berries.

6
Use the information above to help you to carry out this investigation.
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You may need to do this with a partner or as part of a group.

•
Collect at least three types of seeds from native plants (grasses, wattles and eucalypts are usually quite easy to find).

•
Sort them out and make sure you have the plant’s name for each type of seed that you have gathered (e.g. grass, reed, gum tree, Banksia tree).

•
You are going to try to find out which type of seed they are i.e. hitchhiker, drifter, stayer or food bearer.

What you will need:

•
A piece of felt or woollen material or a knitted jumper

•
Access to a fan

Method:

•
Throw each group of seeds at the felt – if they stick they are ‘hitchhikers’.

•
Throw the rest up in the air while a fan is blowing on them. If they appear to float they are ‘drifters’.

•
‘Stayers’ will not float or stick to the felt.

•
‘Food Bearers’ are likely to be packaged in a fruit.

Record your observations and write a conclusion based on your evidence.

7
For question 6 you collected at least three seeds. Draw the seeds and explain what special structures or shape that they have that enables them to be spread in a particular way.
8
Plants have developed many different ways of defending themselves – they can’t run away so they use tactics such as these:
•
Chemical weapons to make them taste bitter
•
Releasing volatile gases that repel insects (these gases are called ‘green volatiles’)
•
Many legumes contain chemicals called isoflavons and these taste awful
•
Other plants produce tannins, alkaloids, terpenes or phenols all of which discourage animals from eating them or laying their eggs on or in them 
•
The leaves on chickpeas release acids that repel insects – this acid is strong enough to rot the leather off shoes!

•
Tough leaves can stop insects from sucking on them
•
Spines, prickles and thorns can also make it hard for insects or other animals to eat the plant. The animals don’t stick around!

•
Nettles are very nasty to touch. They have tiny hairs full of painful chemicals. The hairs work like needles. If an animal tries to eat one, the hairs give the animal's mouth a ‘shot’ of those chemicals
•
Some acacia trees in South Africa have a species of ants living in them and feeding on resins they produce and this keeps other types of ants away.
a
Look at the plants that live around you at home or in your neighbourhood. Choose one that is good at defending itself. Use your imagination to turn it into a character. Write a short story (about ½ page to 1 page) about how you protect yourself and manage to keep growing. You might like to illustrate your story.

9
Complete the crossword – Essential Plants
 
Clues:

Across

2) Organelle in plant cells that stores dissolved food, water and wastes (7)
5) The female part of the flower (6)
6) Part of a flower, often brightly coloured and may attract insects (6)
7) Tiny holes mostly on the underside of leaves where gases enter and leave the plant (7)
9) Type of asexual reproduction where the bud of one plant is grafted onto another plant (7)
10) The part of the flower that contains the ovum (5)
11) Flowering plant (10)
12) The chemical process happening in chloroplasts of plants making glucose and oxygen (14)

Down

1) Part of the female reproductive organ of a plant - becomes the fruit (5)
3) The part of the female reproductive system of a plant that contains the egg cell and becomes the

seed (5)
4) The simple sugar made during photosynthesis (7)
6) Tube-like structure in vascular plants that carries food (6)
8) Transfer of pollen from the male part to the female part of flowers (11)
9) Underground swollen leaf base (5) 
13) Organism that makes its own food (9)
14) The sprouting of a seed – ‘A seed will ______’ (9)
15) Tube-like structures in plant stems that transport water (5)
16) Part of the flower that contains pollen (6)
17) The process of water moving up through the plant and leaving through the stomates (13)






WARNING: Be careful about collecting seeds from the wild, as there are regulations governing such activities - it's illegal to collect in National Parks without permission. 
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