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Practical 22: CONDITIONS FOR GERMINATION
Title:

Germination in plants
Objectives:
To investigate the conditions needed for germination.
Research Question:

How does temperature, oxygen and water affect germination?
Hypothesis:

Temperature, oxygen and water are all necessary so as to have germination to occur.
Experiment 1

The importance of water in germination
Variables:

Independent:
Volume of water
Dependent:
Germination fertility.
Constant:
Number of green beans, presence of oxygen, light intensity and temperature.
Experiment 2

The importance of oxygen in germination
Variables:

Independent:
Oxygen.

Dependent:
The germination of cress seeds

Constant:
Water, number of green beans, presence of oxygen, light intensity and temperature.
Experiment 3

The importance of temperature in germination
Variables:

Independent:
The surrounding temperature.
Dependent:
The germination of soaked maize grains
Constant:
Water, number of green beans, presence of oxygen, light intensity.
Apparatus

Petri dishes with lids, cotton wool, string, rubber bungs, conical flasks, blotting papers, plastic bags, paper clip, bent pin.
Material

Soaked green beans, water, pyrogallic acid, sodium hydroxide, cress seeds, soaked maize grains, 
Data Collection

Observation of experiment 1 after 1 week.

The group of peas covered with water germinates very well. The germination is less active in the group of peas covered in wet cotton wool. As for those covered with just dry cotton wool, germination progress is nil.
Observation of experiment 2 after 1 week.

Mediocre germination is seen for the group of peas surrounded in a pyrogallic acid and sodium hydroxide. As for the peas surrounded by water, germination is seen and the plants germinate very well.

Table for observations and measurements recorded in experiment 3

	Condition
	Observation after one week
	The length of the roots

(cm)
	Average length of the shoots

(cm)
	The length of the shoots

(cm)

	Fridge

(4°C)
	Unchanged
	0
	0
	0

	
	
	0
	
	

	
	
	0
	
	

	Incubator

(20°C)
	The maize grains germinated well
	7.0
	5.3
	9.5

	
	
	3.5
	
	

	
	
	5.5
	
	

	Room temperature (32°C)
	The maize grains germinated very well
	8.5
	7.0
	9.5

	
	
	9.0
	
	

	
	
	4.5
	
	


Observation of experiment 3 after 1 week.

At different temperatures, germination occurs best at room temperature of 32°C where length of growth is recorded as 5.5 cm for roots and 9.5 for the shoots. This is followed by germination at temperature 20°C where length of roots is measured as 3.5 cm and the shoots as 9.5 cm. Finally, at 4 °C , no record of plant germination is observed as both roots and shoots length is measured to be at 0 cm.
Effect of temperature

Data Analysis

Experiment 1

The importance of water in germination

From the 1st experiment, only beans in container B and C germinates. As for beans in container A, germination does not occur. The reason for this is because both container B and C contains water though they differ at the quantity of water present. As for beans in container A, no water is present. Here we could deduce, water is essential for germination.  As an example, shoots of beans in container C is longer than shoots of beans in container B as more water is present.  Beans of container A meanwhile does not germinate and readings for both roots and shoots are measured as 0 cm. However, for the roots, container B records a bigger reading of 5.5 cm compared to  the roots of beans in container C. At this matter, this is justified as the beans in container B has to dig deeper in search of water compared to those in container C.
AS for the second experiment, cress seeds in container containing pyrogallic acid and sodium hydroxide are less active at germination compared to the container containing water. This is because, a part of oxygen is absorbed and less oxygen is present in the container containing pyrogallic acid and sodium hydroxide. A very active progress of germination is meanwhile seen for the container containing water as a higher concentration of oxygen is present. Here the oxygen is used to allow anaerobic respiration during germination so as to fabricate energy from food stores.

Lastly, in experiment 3, grains at room temperature shows the highest activity of germination. This is followed by the grains at 20 °C temperature and for grains at 4 °C temperature no germination activity is recorded. Here, we relate the activity of germination to the rate of enzyme activity which is best at room temperature and drops as the temperature plummets. Finally, at very low temperatures, the enzyme activity stops and in this case, the hydrolytic enzymes functions in converting insoluble storage polymers into soluble products. Thus here the activity of germination will depend on the rate of of enzyme activity.Evaluation

	Limitations
	Recommendations

	For the experiment 1, the surface area and volume of the Petri dish used is too small and in a way limits the germination of the seeds.
	A bigger apparatus which could roughly accommodate a weeks germination growth should be used.

	For the experiment 2, air leakage is linked to the reason as to why germination occurs.  Furthermore, there is probably a small amount of oxygen produced by the moist cotton due to evaporation over a weeks period.
	The sides of the rubber bung has to be covered by masking tape and filled with plastisin to avoid leakage of air.  The cotton meanwhile should be moist by other substance that allows the seeds to stick but not providing oxygen in some ways.


Conclusion

Plant germinations requires present of oxygen, water and an optimum temperature. Therefore, hypothesis is accepted.
