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Question One

Plant Orientation Responses
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The diagrams below show two plant responses to touch. 
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(a) Correctly name each response 

Diagram A   



    

Diagram B   




(b) Justify the name you have chosen for each response above based on the differences between them.
Diagram A
Diagram B
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When a seedling germinates in very low light levels a growth response called etiolation (shown on the right of the diagram) occurs.
(c) Explain the advantage of this response to a seedling in low light levels
​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​

Question Two
Plant Timing Responses
In many plants flowering is seasonal and controlled by length of day and night.
(a) Name the word used to describe a response controlled by daylength

(b) Describe the environmental cue which would induce Cocklebur plant to begin the production of flowers.

The following table show the results of an experiment using the cocklebur plant to determine the effect of short flashes of red and far-red light on flowering responses. Black shading indicates the length of darkness given to plant.
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R = Flash of RED light (630 nm)





F = Flash of FAR RED light (730 nm)

(c) Discuss the results of experiments C and D with respect to the phytochrome system in cocklebur plants. Include in your discussion:

(i) A description of the phytochrome system and it’s role in plants like the cocklebur
(ii) How this phytochrome system is affected by flashes of red and far red light in the cocklebur
(iii) How this relates to the results of experiments C and D shown above.






























































Question Three
Plant Relationships
One species of native mistletoe plant has an interspecific relationship with beech trees in the South Island. To complete its life cycle the mistletoe also needs bellbirds.


(a) 
Explain ONE advantage of this mechanism of flower opening for the mistletoe species













(b)
Discuss the nature of the interspecific relationship between the mistletoe and the host beech tree. In your discussion you should:


-name the type of interaction


-explain how each species gains, loses or is unaffected by this relationship

Question Four 
Intraspecific Relationships
The Siamese fighting fish (Betta splendens) is one of the most popular species of freshwater aquarium fish. Because of the aggressive nature of this species, the fighting fish tank mates must be chosen carefully:

Two Males: Two male fighting fish should not be housed in the same tank unless they are (a) separated by a dividing wall, or (b) in a very large tank so they can establish territory. 

Two or more Females: fighting fish are not schooling fish, however, in tank situations one female will bully the others. If there are three or more females they will establish a hierarchy, allowing them to live peacefully.

(a) Define the term territory.

(b) Explain how establishing territories can be an advantage for male fighting fish.
(c) Discuss how ONE strategy reduces intraspecific competition between the FEMALE fighting fish, and explain how this strategy is beneficial to the species.
Question 5                Animal Orientation                                                           
         Dry                      Humid
           20% water vapour       90% water vapour                              
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The diagram shows a picture of a woodlouse (Slater). The diagram on the right shows the slater’s activity over a 10 minute period. The temperature was the same on both sides of the dish. 
a) 
Name the type of orientation response shown by the woodlice (Slater).

(b) 
Explain how the Slater’s movement increases its chances of survival.
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The map above illustrates the journey Humpback whales make each autumn. In the spring the Humpback whales travel in the opposite direction, back up to the waters surrounding Alaska for the summer months.

(c) Describe the orientation response displayed by the Humpback whale in the example above.


(d) Explain how the Humpback whales know when to make this journey. 
(e) 
Discuss how making the journey is beneficial to the species but it also may be costly to 
individuals.
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Seedling germinated in high light levels
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 Diagram A: The Mimosa plant is touched by a stick
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Young mistletoe plant growing in trunk of larger host tree











The mistletoe produces colourful flowers that attract native bellbirds as pollinators. The closed flowers need the bird to twist and pull the top off before they spring open and release their nectar and pollen to the birds. 








The seeds of the mistletoe are large with a sweet sticky coating. Bellbirds eat them but the seeds pass quickly through the digestive system and stick to tree branches where they germinate. 





The young mistletoe seedling grows into the host plant and gains water and dissolved minerals. With this energy it grows leaves but still maintains its link to the host plant.














Seedling germinated in very low light levels





Diagram B: A vine coils around a stick
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