[bookmark: X7596ec4c2262cf3a8e2b3be4b8ddf2a121c239e][bookmark: _GoBack]Study of the Growth of Broad Bean Seedlings (Vicia faba) in Different Nutrient Solutions

[bookmark: objective]1. Objective
This practical work aims to:
· Demonstrate the importance of mineral nutrients in plant growth and development.
· Compare the effects of different nutrient solutions on the growth of broad bean seedlings.
· Identify the symptoms associated with nutrient deficiencies.
· Understand the physiological roles of nitrogen, phosphorus, and potassium in plants.

[bookmark: materials]2. Materials
[bookmark: biological-material]Biological Material
· Germinated broad bean (Vicia faba) seeds
[bookmark: equipment]Equipment
· Plastic containers or beakers
· Cotton wool or filter paper
· Graduated ruler
· Labels and marker
· Analytical balance (optional)
[bookmark: reagents]Reagents
· Distilled water
· Complete nutrient solution (Hoagland solution)
· Nitrogen-free nutrient solution (–N)
· Phosphorus-free nutrient solution (–P)
· Potassium-free nutrient solution (–K)

[bookmark: experimental-procedure]3. Experimental Procedure
[bookmark: preparation-of-seedlings]3.1 Preparation of Seedlings
1. Soak broad bean seeds in distilled water for 24 hours.
1. Place the seeds on moist cotton wool or filter paper and allow them to germinate for 4–5 days.
1. Select healthy seedlings of approximately the same size.
1. Divide the seedlings into four groups.
[bookmark: experimental-treatments]3.2 Experimental Treatments
	Group
	Nutrient Solution

	Control
	Complete nutrient solution

	Group 1
	Nitrogen-free solution (–N)

	Group 2
	Phosphorus-free solution (–P)

	Group 3
	Potassium-free solution (–K)


[bookmark: growth-conditions]3.3 Growth Conditions
· Maintain all seedlings under identical light and temperature conditions.
· Renew the nutrient solutions every 3–4 days.
· Ensure that the roots remain in contact with the nutrient solution throughout the experiment.
[bookmark: measurements]3.4 Measurements
Record the following parameters once a week for three weeks:
· Seedling height (cm)
· Root length (cm)
· Number of leaves
· Visual symptoms of nutrient deficiency

[bookmark: results]4. Results
[bookmark: table-1.-average-seedling-height-cm]Table 1. Average Seedling Height (cm)
	Treatment
	Week 1
	Week 2
	Week 3

	Control
	8.5
	14.2
	21.8

	–N
	7.9
	11.3
	15.4

	–P
	8.1
	12.0
	17.2

	–K
	8.0
	12.5
	18.0


[bookmark: table-2.-qualitative-observations]Table 2. Qualitative Observations
	Treatment
	Leaf Color
	Growth Rate
	Deficiency Symptoms

	Control
	Green
	High
	Normal growth

	–N
	Yellowish
	Low
	Chlorosis of older leaves

	–P
	Dark green
	Moderate
	Reduced growth

	–K
	Yellow-brown margins
	Moderate
	Necrotic leaf margins



[bookmark: data-analysis]5. Data Analysis
1. Plot a graph showing seedling height versus time for each treatment.
1. Compare the growth rates obtained under different nutrient conditions.
1. Identify the characteristic symptoms associated with each nutrient deficiency.
1. Explain how nutrient deficiencies affect plant growth and development.

[bookmark: conclusion]6. Conclusion
The experiment demonstrates that the growth of broad bean seedlings is highly dependent on nutrient availability. Deficiencies in nitrogen, phosphorus, and potassium reduce growth and produce characteristic symptoms. Therefore, adequate mineral nutrition is essential for optimal plant development.
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