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[bookmark: objective]1. Objective
This practical work aims to:
· Demonstrate the phenomenon of tropisms in plants.
· Study the response of plants to environmental stimuli.
· Observe phototropism and gravitropism in young seedlings.
· Understand the role of plant hormones in tropic movements.
· Explain the adaptive significance of tropisms in plant growth and survival.

[bookmark: principle]2. Principle
Tropisms are directional growth responses of plants to external stimuli. Depending on the direction of growth relative to the stimulus, the response may be:
· Positive tropism: growth toward the stimulus.
· Negative tropism: growth away from the stimulus.
The main types of tropisms are:
· Phototropism: response to light.
· Gravitropism (Geotropism): response to gravity.
· Hydrotropism: response to water.
· Thigmotropism: response to touch.
These movements result mainly from the unequal distribution of auxins, which regulate cell elongation in plant tissues.

[bookmark: materials]3. Materials
[bookmark: biological-material]Biological Material
· Germinating bean or broad bean seedlings
· Germinating maize seedlings (optional)
[bookmark: equipment]Equipment
· Petri dishes
· Plastic pots
· Cotton wool or filter paper
· Cardboard box with a lateral opening
· Aluminum foil
· Ruler
· Labels
[bookmark: reagents]Reagents
· Distilled water

[bookmark: experimental-procedure]4. Experimental Procedure
[bookmark: study-of-phototropism]4.1 Study of Phototropism
[bookmark: experimental-setup]Experimental Setup
1. Place several germinated seedlings in a pot.
1. Put the pot inside a cardboard box with a single opening on one side to allow light to enter from one direction only.
1. Water the seedlings regularly.
1. Place the setup near a light source.
[bookmark: observation]Observation
1. Observe the orientation of the shoots daily.
1. Measure the angle or direction of growth after several days.
1. Record all observations.

[bookmark: study-of-gravitropism]4.2 Study of Gravitropism
[bookmark: experimental-setup-1]Experimental Setup
1. Place germinated seedlings horizontally on moist cotton wool in a Petri dish.
1. Keep the dish in darkness to eliminate the effect of light.
1. Maintain adequate moisture throughout the experiment.
[bookmark: observation-1]Observation
1. Observe the orientation of roots and shoots after 24–48 hours.
1. Record any changes in growth direction.

[bookmark: results]5. Results
[bookmark: table-1.-phototropism-observations]Table 1. Phototropism Observations
	Observation Time
	Direction of Shoot Growth

	Day 0
	Vertical

	Day 2
	Slight bending toward light

	Day 4
	Clear bending toward light

	Day 6
	Strong curvature toward light source



[bookmark: table-2.-gravitropism-observations]Table 2. Gravitropism Observations
	Plant Organ
	Growth Direction

	Root
	Downward (toward gravity)

	Shoot
	Upward (away from gravity)



[bookmark: table-3.-interpretation]Table 3. Interpretation
	Tropism
	Response Observed
	Type of Tropism

	Phototropism
	Shoot bends toward light
	Positive phototropism

	Root phototropism
	Root grows away from light
	Negative phototropism

	Root gravitropism
	Root grows downward
	Positive gravitropism

	Shoot gravitropism
	Shoot grows upward
	Negative gravitropism



[bookmark: data-analysis]6. Data Analysis
1. Compare the growth direction of roots and shoots.
1. Explain why shoots bend toward light.
1. Explain why roots grow downward.
1. Determine whether the responses are positive or negative tropisms.
1. Relate the observed responses to the distribution of auxins.
[bookmark: discussion]
[bookmark: conclusion]7. Conclusion
Plant tropisms are directional growth responses to environmental stimuli. In this experiment, shoots exhibited positive phototropism and negative gravitropism, while roots exhibited positive gravitropism. These movements are regulated by plant hormones, particularly auxins, and play a crucial role in plant adaptation and development.
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