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1. LEARNING OBJECTIVES

Upon completion of this practical exercise, students will be able to:
· Identify suitable locations and depths for soil sampling based on land use.
· Demonstrate correct procedures for collecting both grab and composite soil samples using appropriate tools.
· Collect representative soil samples while avoiding contamination sources.
· Record accurate field data including GPS coordinates, soil characteristics, and site conditions.
· Analyze site variations to determine appropriate sampling patterns (zigzag, grid, or random).
· Apply proper labeling and packaging techniques for laboratory transport.


2. BACKGROUND THEORY

Soil testing is the foundation of nutrient management and environmental assessment. It provides critical data on nutrient content, pH, and potential contaminants, allowing for precise fertilizer application and remediation strategies. However, the reliability of any soil test result is completely dependent on the quality of the sample collected. A laboratory analysis can be accurate to the milligram, but if the sample does not represent the field, the results are meaningless.

Soil properties vary significantly across a landscape due to differences in parent material, topography, past management, and vegetation. Therefore, obtaining a representative sample is the most challenging aspect of soil testing. Composite sampling—mixing multiple sub-samples (cores) from a uniform area—is the standard method to account for this spatial variability. Conversely, grab samples are taken from a single point to investigate specific localized problems.
Key factors affecting sample integrity include depth (typically 0-1 5cm for tillage, deeper for nitrates or perennial crops), timing (consistent season for year-to-year comparison), and contamination (avoiding rusty tools, galvanized buckets, or smoking). Proper tools like stainless steel augers or probes are essential to maintain the chemical integrity of the sample.


⚠ SAFETY PRECAUTIONS
Wear appropriate field gear (closed-toe boots, long pants) to protect against insects, thorns, and sun exposure.
Check for underground utilities (gas, water, electric lines) before digging or using an auger deeper than 30cm.
Handle soil augers and probes with care; edges can be sharp and pinch points exist.
Wash hands thoroughly with soap and water after handling soil, especially if the site history is unknown (potential chemical residues).
Stay hydrated and aware of weather conditions during field work.



3. MATERIALS AND EQUIPMENT


	Item / Description
	Quantity / Spec

	Soil Auger or Soil Probe (Stainless Steel)
	1 per team

	Clean Plastic Bucket (to mix composite samples)
	1 per team

	Spade or Trowel (for areas where auger cannot be used)
	1 per team

	Sample Bags (Plastic or Wax-lined paper)
	5-1 0 bags

	Waterproof Permanent Marker & Labels
	1 set

	GPS Device or Smartphone with Location App
	1 per team



	Item / Description
	Quantity / Spec

	Measuring Tape (30m or 50m)
	1 unit

	Field Data Recording Sheets & Clipboard
	1 set

	Camera (for site documentation)
	1 unit

	Gloves (Nitrile or latex-free)
	1 pair/student




4. PRE-EXERCISE PREPARATION CHECKLIST

· Review the site map and history of the area to be sampled.
· Ensure all sampling equipment (augers, buckets) is clean and free of rust or fertilizer residue.
· Calibrate GPS device if necessary.
· Check weather forecast; avoid sampling in extremely wet soil conditions (mud).
· Prepare sample bags by pre-labeling with Team ID and Date if possible.
· Put on appropriate Personal Protective Equipment (PPE).

5. FIELD PROCEDURE

PHASE 1 : SITE ASSESSMENT AND PLANNING
1. Walk the assigned field area to observe topography, vegetation differences, and soil color changes.
2. Identify areas that should be sampled separately (e.g., low spots, eroded hillsides, different crop history).
3. Select a sampling pattern suitable for the area (Zigzag pattern is recommended for uniform fields).
4. Determine the required sampling depth based on the crop type (Standard: 1 5-20cm for topsoil).

PHASE 2: MARKING SAMPLING POINTS
1. Using the GPS, mark the corner boundaries of your sampling zone.
2. Visualize or mark 1 0-1 5 specific sampling points along your zigzag path.
3. Ensure sampling points avoid "unusual" spots like old fence lines, burn piles, or manure heaps unless specifically testing those.

PHASE 3: SOIL SAMPLE COLLECTION
1. At the first point, clear away surface litter (grass, leaves) without removing soil.
2. Insert the soil probe or auger vertically to the determined depth (e.g., 20cm).
3. Pull the core straight up and empty the soil into the clean plastic bucket. Do not use a galvanized bucket.
4. Repeat this process for all 1 0-1 5 points in the sampling unit.
5. If using a spade: digging a V-shaped hole, slice a 2-3cm thick slab from the smooth side, trim the sides, and place the center strip in the bucket.

PHASE 4: SAMPLE LABELING AND PACKAGING
1. Thoroughly mix the soil cores in the bucket to create a homogeneous composite sample. break up clods by hand.
2. Remove stones, roots, and large organic debris.
3. Fill the sample bag with approximately 500g (0.5kg) of the mixed soil. Discard the rest.
4. Label the bag clearly with: Sample ID, Date, Depth, and Field Name. Ensure the label matches your data sheet.

PHASE 5: DATA RECORDING AND SITE CLEANUP
1. Complete	the	Data	Recording	Tables	below with	GPS	coordinates	and observations.
2. Clean the auger and bucket thoroughly before moving to a different sampling zone to prevent cross-contamination.
3. Verify all tools are collected and the site is left in good condition.


6. DATA RECORDING

Table 1: Sampling Site Information

	
	
	
	
	

	
Site ID
	GPS Coordinates (Lat/Long)
	Elevation (m)
	Land Use / Crop
	
Slope % / Aspect

	
	
	
	
	

	
	
	
	
	


Table 2: Soil Sample Log (Composite)

	
	
	
	
	
	

	Sample ID #
	Depth (cm)
	Soil Color (Munsell)
	Texture Estimate
	Moisture Condition
	Notes (Odor, Roots, etc.)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



7. OBSERVATIONS AND FIELD NOTES

Field Notes: Describe the soil profile as observed, variations in color across the field, weather conditions during sampling, and any irregularities (e.g., compaction, erosion signs).

Site Sketch / Map

Draw a sketch of the field showing landmarks, boundaries, and your sampling path (e.g., zigzag). Mark locations where sub-samples were taken with an 'X'.
Draw Site Map Here (North Arrow ↑)



8. POST-FIELD ANALYSIS QUESTIONS

1. Why is a composite sample preferred over a single grab sample for routine fertility testing?


2. How would your sampling depth change if you were sampling for a mobile nutrient like Nitrate-Nitrogen versus an immobile nutrient like Phosphorus?




3. Why must we avoid using galvanized buckets or rusty tools during collection?


4. Explain how seasonal conditions (wet vs. dry season) might affect soil test results.



5. List three potential sources of error in soil sampling that could lead to inaccurate lab results.



6. If a field has a distinct low-lying wet spot and a dry sandy hill, should they be mixed into one composite sample? Explain why or why not.





9. REFLECTION

Critical Thinking: Imagine you are an agronomist advising a farmer who has never tested their soil. How would you explain the economic benefit of spending money on proper soil sampling compared to the cost of fertilizer?


10. GRADING RUBRIC


	Criteria
	Excellent (4)
	Proficient (3)
	Developing (2)
	Beginning (1 )

	Safety & Procedure
	Followed all safety rules strictly; executed procedure flawlessly.
	Followed most safety rules; minor procedural hesitation.
	Needed reminders for safety; skipped or confused steps.
	Disregarded safety; failed to follow procedure.

	Sample Quality
	Sample is correct weight, fully homogenized, debris-free.
	Sample is good but contains minor debris or clumps.
	Sample quantity insufficient or poorly mixed.
	Sample contaminated or unusable.

	Data Recording
	All tables complete, precise, units included, legible.
	Tables mostly complete, minor errors in units/clarity.
	Missing significant data points; illegible.
	Little to no data recorded.

	Analysis Answers
	Insightful, scientifically accurate, detailed answers.
	Accurate answers but lacks detail/depth.
	Partially correct; shows misunderstandings.
	Incorrect or missing answers.

	Map/Sketch
	Detailed, accurate scale, clear legend and North arrow.
	Clear sketch with basic details.
	Rough sketch, missing key landmarks.
	No sketch or completely inaccurate.


Total Score:	/ 20
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