Field Spray Impact

Soil and Water Runoff Analysis

Introduction

To promote sustainable agricultural practices and protect environmental health, it is
essential to understand the impact of different irrigation methods on water runoff and soil
nutrient levels. Efficient irrigation practices are vital for maximizing crop yield while minimizing
the negative effects on the environment. This lab focuses on comparing whole spray and variable
spray irrigation methods, specifically examining their effects on water runoff, soil N-P-K
(nitrogen, phosphorus, potassium) levels, and water quality.

Excessive water runoff from agricultural fields can result in the loss of valuable topsoil
and essential nutrients, which are critical for plant growth. This runoff can also lead to water
pollution in nearby rivers, lakes, and streams, causing issues such as eutrophication. To address
these concerns, it is important to evaluate how different irrigation methods influence water
runoff and soil nutrient retention.

Concepts
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Background

Efficient irrigation practices are essential for sustainable agriculture, as they help
optimize water usage and minimize environmental impact. Two common irrigation methods are
whole spray and variable spray irrigation. Whole spray irrigation distributes water uniformly
across a field, while variable spray irrigation adjusts water application based on specific field
conditions, such as soil moisture and crop needs. Understanding the impact of these methods
on water runoff and soil nutrient levels is crucial for improving agricultural practices.

Water runoff from agricultural fields can lead to soil erosion and the loss of essential
nutrients, such as nitrogen (N), phosphorus (P), and potassium (K). These nutrients are critical
for plant growth and crop yield. Excessive runoff can also result in water pollution, as
nutrient-rich water flows into nearby water bodies, causing eutrophication and other ecological
issues. By comparing the effects of whole spray and variable spray irrigation, we can determine
which method better conserves soil nutrients and reduces water runoff.

Experiment Overview

The purpose of this experiment is to evaluate the effects of whole spray and variable spray
irrigation methods on water runoff, soil N-P-K (nitrogen, phosphorus, potassium) levels, and
water quality. The experiment will be divided into two parts: soil analysis and water analysis.
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Pre-lab Questions

1. What are the primary differences between whole spray and variable spray irrigation methods?

2. How might soil nutrient levels (N-P-K) be affected by different irrigation methods?

3. Why is water runoff a concern in agricultural practices?

4. What factors contribute to the quality of runoff water from agricultural fields?

5. What environmental impacts can arise from nutrient-rich runoff entering water bodies?
Materials

e 3 containers of soil e Pencil/pen

e Soil testing kit e Container for water runoff collection

e Water testing kit e large straw for core sampling

® Specimen cup

Safety Precaution

Handle soil, Miracle-Gro, and chemicals from the testing kits with caution. Avoid direct contact
with these materials to prevent skin irritation or allergic reactions. When working with
chemicals, wear safety goggles and chemical-resistant gloves to protect against potential
splashes. Ensure adequate ventilation in the lab to minimize inhalation of dust and aerosols.
Promptly clean up any spills using appropriate absorbent materials and notify your instructor for
assistance if necessary. After handling materials, wash hands thoroughly with soap and water
before leaving the lab. Dispose of soil and chemical waste in accordance with your instructor's
guidelines and local regulations to ensure environmental safety

Procedure

Part A: Soil Analysis

Obtain three containers with soil labeled A, B, and C, which correspond to whole spray, variable
spray, and control treatments.

Using a large straw, take a core sample from container A by inserting the straw vertically into the
soil and extracting a sample.

Repeat step 2 for containers B and C.

Test the core sample from container A for soil pH using the soil kit by following the
manufacturer's instructions for the pH test.

Test the core sample from container A for nitrogen (N) levels using the soil kit by following the
manufacturer's instructions for the nitrogen test.

Test the core sample from container A for phosphorus (P) levels using the soil kit by following the
manufacturer's instructions for the phosphorus test.
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Test the core sample from container A for potassium (K) levels using the soil kit by following the
manufacturer's instructions for the potassium test.
Repeat steps 4-7 for the core samples from containers B and C.
Record the soil pH, nitrogen, phosphorus, and potassium levels for each container.

Part B: Water Analysis

10.
11.
12.

13.

14.

15.

16.

17.
18.

19.
20.

21.
22.

Pour 500 mL of distilled water evenly into the soil of container A.

Wait until the water has completely soaked through to the bottom of container A.

Place the lid over container A, ensuring it is secure, and carefully tilt the container to pour the
runoff water into a specimen cup.

Repeat steps 10-12 for containers B and C.

Using the packaging jar from the water kit and a small secchi disk, test the turbidity of the runoff
water from container A by slowly lowering the secchi disk into the water and observing the
visibility of the disk.

Repeat step 14 for the runoff water from containers B and C.

Test the pH levels of the runoff water from container A using pH strips or a pH meter by
following the manufacturer's instructions.

Repeat step 16 for the runoff water from containers B and C.

Test the nitrate levels of the runoff water from container A using the water testing kit by
following the manufacturer's instructions for the nitrate test.

Repeat step 18 for the runoff water from containers B and C.

Test the phosphate levels of the runoff water from container A using the water testing kit by
following the manufacturer's instructions for the phosphate test.

Repeat step 20 for the runoff water from containers B and C.

Record the turbidity, pH, nitrate, and phosphate levels of the runoff water from each container.

Data and Results
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Soil Analysis
Container | Soil pH | Nitrogen (N) Level (ppm) | Phosphorus (P) Level (ppm) | Potassium (K) Level (ppm)
A
B
C
Water Analysis
Container | Water pH Turbidity (cm) Nitrogen (N) Level (ppm) Phosphorus (P) Level (ppm)
A
B
C

Post-lab Questions

1. Based on your soil test results, which container had the highest levels of nitrogen (N), phosphorus
(P), and potassium (K)? What might this indicate about the fertilizer application method used for
that container?

2. Analyze the pH levels of the runoff water from each container. How do they compare to the soil pH
levels? What might explain any differences observed?

3. Discuss the nitrate and phosphate levels in the runoff water from each container. How might these
nutrient levels impact nearby water bodies if they were to enter a natural water system?

4. Which fertilizer application method do you think is the most sustainable based on your data?
Provide reasons for your choice using your soil and water quality measurements.

5. What are the potential environmental impacts of the different fertilizer application methods on
water quality and soil health?

6. How could farmers use the information from soil and water testing to improve their agricultural
practices and reduce environmental impacts?

7. Reflect on the experimental design. Are there any improvements or additional tests you would
suggest to get a more comprehensive understanding of the effects of fertilizer application methods?

8. Based on your findings, what recommendations would you make to a farmer looking to optimize
fertilizer application practices for both crop yield and environmental sustainability?




