4.15 Preparatory Questions – Effect of water, oxygen and temperature on germination
1. Aim:

a)  State the aim of this investigation.
____________________________________________________________________________________________________________________________________________
2. Background:

 a)  What is meant by the term germination?
______________________________________________________________________
______________________________________________________________________ 

b)  List three factors necessary for germination.
______________________________________________________________________

c)  Show, using labeled diagrams, the three stages involved in the germination of a named seed.
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3. Apparatus: 

     a)   Draw a labelled diagram of the apparatus you will use in this investigation.


4. Procedure:

a)    Name the type of seeds you will use. _____________________________________
b)   Why will you use a number of seeds when investigating each factor? ______________________________________________________________________ ______________________________________________________________________

c)   What is the function of the control? ______________________________________________________________________ ______________________________________________________________________

d)   State the control you will use in this investigation. ______________________________________________________________________ ______________________________________________________________________

e)   Predict the result of this investigation. ______________________________________________________________________ ______________________________________________________________________     ______________________________________________________________________

f)   State two precautions you should consider while carrying out this experiment. (i)____________________________________________________________________ (ii) ___________________________________________________________________

g)   Name two skills you will expect to learn while carrying out the experiment. (i)____________________________________________________________________ (ii)____________________________________________________________________

5. Application:

a) State one application of this investigation. ______________________________________________________________________ ______________________________________________________________________

4.15 Post-experiment questions – Effect of water, oxygen and temperature on germination
Question 1:

a)   Explain what is meant by seed germination.    ______________________________________________________________________
______________________________________________________________________

b)  Explain the term embryo. ______________________________________________________________________ ______________________________________________________________________

c)   In a flowering plant how is the seed produced following pollination? ______________________________________________________________________ ______________________________________________________________________ ______________________________________________________________________
______________________________________________________________________

______________________________________________________________________ 
d)   In an investigation to test the effect of water, oxygen and temperature on seed germination what results would you expect to obtain.
	Dish
	Germination

	A – with oxygen and suitable temperature (no water)
	

	B – with water and oxygen (unsuitable temperature)
	

	C – with water and suitable temperature (no oxygen)
	

	D – with water, oxygen, and a suitable temperature
	


e)  Why should you cross reference your results with other groups in the class?      ______________________________________________________________________

______________________________________________________________________
f) Name another factor apart from temperature that might be different in a fridge, compared to the other three dishes.

______________________________________________________________________       ____________________________________________________________________________________________________________________________________________
g)    Draw a labelled diagram of the experiment set up to investigate the effect of water, temperature and oxygen on germination.
i)   Which petri dish acts as a control? Explain.
__________________________________________________________________________________________________________________________________
ii)   How many seeds are used in each petri dish for this investigation? Give a 
reason for the number used. _________________________________________________________________ _________________________________________________________________

ii)  What result would you expect to observe after a few days?     _________________________________________________________________

_________________________________________________________________
_________________________________________________________________

iv) Explain the need for water, oxygen and temperature during germination:      Water:____________________________________________________________________________________________________________________________
Temperature:_______________________________________________________________________________________________________________________
      
Oxygen: _________________________________________________________

_________________________________________________________________
h)   Give one safety precaution taken during this investigation.
______________________________________________________________________________________________________________________________________
Question 2
a) How did you remove the oxygen from the air surrounding the seeds in the petri dish investigating oxygen necessity for germination?    ______________________________________________________________________   ____________________________________________________________________________________________________________________________________________
b) How do you know that all the oxygen has been removed?
____________________________________________________________________________________________________________________________________________     ______________________________________________________________________

c) Is it the air temperature or soil temperature that controls germination? ______________________________________________________________________

d) Define germination. ____________________________________________________________________________________________________________________________________________
e) Why should soils not be too compacted for seeds during germination? __________________________________________________________________________________________________________________________________________________________________________________________________________________
Question 3:
In an investigation on germination four test tubes were set up as follows.
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a) What process is being investigated? ____________________________________________________________________________________________________________________________________________b) How do you provide anaerobic conditions in this investigation?     ______________________________________________________________________ ______________________________________________________________________

c) What effect has temperature on the germination of seeds?
____________________________________________________________________________________________________________________________________________
d) Why are the seeds left at room temperature or put into an incubator at 25º C? ______________________________________________________________________

e) What would you expect to observe after a few days in each test tube? A____________________________________________________________________ B____________________________________________________________________ C____________________________________________________________________ D____________________________________________________________________

 f) What conclusions can you draw from these results? ______________________________________________________________________
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