A.
PHYSICAL CHARACTERISTICS I: MOISTURE, STRUCTURE, CONSISTENCE, COLOR

EQUIPMENT & SUPPLIES

· sample from soil profile
· magnifying glasses

· spray bottle of water

· methodology sheet

· Determination of Soil Moisture Content table

· Soil Structure Chart
· Soil Consistence Chart
· Munsell Color Chart

CONSIDERATIONS

· The determination of a soil’s moisture range, structure and consistence are by necessity subject to the opinion of the observer. When beginning your determination, remind yourself to be as objective as possible in your assessment.
· One way to minimize subjectivity is for each member of the group to make his/her own determinations independent of the others. When complete, group members should compare their findings and reach consensus on which determinations they believe to be most accurate.
· Soil structure is the shape that the soil takes based on its physical and chemical properties. Each individual unit of soil structure is called a ped.

· The Munsell code below each color in the color chart is a universal notation that describes the soil color, for example 7.5R7/2.
· The first set of numbers and letters represents the hue, the position of a color on the color wheel (Y=Yellow, R=Red, G=Green, B=Blue, YR=Yellow Red, RY=Red Yellow).
· The number before the slash is the value, the lightness of a color. The scale of value ranges from 0 for pure black to 10 for pure white.
· The number after the slash is the chroma, the intensity of a color. Colors of low chroma values are sometimes called weak, while those of high chroma are said to be highly saturated, strong or vivid. The scale starts at zero, for neutral colors, but there is no arbitrary end to the scale.
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· WE ARE NOT LOOKING AT SOIL COLOR THIS SEMESTER SINCE WE DO NOT HAVE ACCESS TO A MUNSELL COLOR CHART.

· When your group has completed all of its activities for the day you will need to return all of the soil you have used to its original location. In the meantime, keep any soil you’ve handled separate from the soil you’ve not yet used.

B.
PHYSICAL CHARACTERISTICS II: SOIL INFILTRATION, ROOTS & ROCKS, 


FREE CARBONATES

EQUIPMENT & SUPPLIES

· infiltration tube

· ruler

· gallon of water (each group will have a gallon of water marked ‘B’ by its flag)
· mallet

· wood block

· stop watch

· sample from soil profile
· spray bottle of vinegar

· methodology sheet

CONSIDERATIONS

· It is important to maintain the same 'head' of pressure when pouring water into the infiltration tube.
· A rock is defined as being larger than ¼ inch in size.
· Free carbonates are compounds that coat soil particles. They form under certain conditions such as in dry climates where the pH is above 7. They are also found in some soil profiles that have parent materials made of carbonates (such as limestone).
· If free carbonates are present, they will effervesce or bubble when vinegar reacts with them.
· When your group has completed all of its activities for the day you will need to return all of the soil you have used to its original location. In the meantime, keep any soil you’ve handled separate from the soil you’ve not yet used.

C.
SOIL TEXTURE

EQUIPMENT & SUPPLIES

· sample from soil profile
· spray bottle of water

· methodology sheet

· Soil Texture Triangle
CONSIDERATIONS

· The way a soil feels is called the soil texture. Soil texture depends on the amount of each size of particle in the soil. The labels sand, silt and clay describe the size of individual particles in the soil.

· Sand are the largest particles and they feel gritty.
· Silt are medium sized, and they feel soft, silky or floury.
· Clay are the smallest sized particles. They feel sticky and are hard to squeeze.
· When your group has completed all of its activities for the day you will need to return all of the soil you have used to its original location. In the meantime, keep any soil you’ve handled separate from the soil you’ve not yet used.

D.
SOIL CHEMISTRY

EQUIPMENT & SUPPLIES

· sample from soil profile
· plastic bowl and spoons for mixing soil sample
· rebar
· plastic bag containing soil thermometer and tissues
· stop watches
· trowel
· ruler
· gallon of distilled water (each group will have a gallon of distilled water marked ‘D’ by its flag)
· plastic bag containing soil pH meter, small pad for shining probe and tissues
· plastic bag containing soil test kit chemical bottles, color charts and droppers
· 2 small plastic containers with lids and markings on the side for mixing soil and water
· methodology sheet
CONSIDERATIONS

· Complete soil temperature measurements within 1 hour of local solar noon and within a period of 20 minutes.
· You can also take soil temperature readings at a 4” depth to note any inconsistencies between the two depths.
· pH is a measure of acidity ranging from 0  (acid) to 14 (alkaline). Most soil is between pH 5 and 8.

· Inexpensive test kits are often inaccurate. Accurate test kits are always expensive. One important factor in accuracy with any kit is following directions exactly.
· You must keep the probe on a pH meter clean, not just visually clean. These meters work off a chemical and electrical reaction and if the probe has any oxidation it varies or even blocks the electron flow, distorting the reading.
· Wipe pH meter probes in between tests and maintain consistent probe depth when testing.
· Don’t leave pH meter probes in soil any longer than necessary because the metal electrodes may pit, damaging the meter mechanism.
· pH meter probes must always be wiped clean and completely dried before storing.
· Keep pH meter probes away from metal objects.
· Use soil pH meters only in soil, never in water.
· When you have completed all activities for the day you will need to return all of the soil you have used to its original location. In the meantime, keep any soil you’ve handled separate from the soil you’ve not yet used. Always start each activity with unhandled soil.

· THE TIME AVAILABLE FOR THIS ACTIVITY IS NOT SUFFICIENT FOR THE CHEMICAL REACTIONS REQUIRED. AT SEVERAL POINTS BELOW I HAVE MADE SUGGESTIONS THAT WILL ALLOW YOU TO COMPLETE THIS ACTIVITY WITHOUT HOLDING UP THE GROUPS BEHIND YOU.

E.
EARTHWORM CENSUS

EQUIPMENT & SUPPLIES

· ruler

· trowel

· shovel

· white sheet

· half gallon of mustard solution (each group will have a half gallon of mustard solution marked ‘E’ by its flag)
· stop watch

· gallon of rinse water (each group will have a gallon of water marked ‘E’ by its flag)
· methodology sheet
CONSIDERATIONS

· Earthworm burrowing improves infiltration and their casts improve aggregation. Earthworms also break down larger bits of residue for use by other soil organisms.

· Earthworms are most active during the spring and fall, the best times to observe their activity.
· When examining the soil for earthworms, avoid places where their populations might be affected, near mulch or compost piles and etc.
· The number of earthworms is usually patchy within a field and varies with season. It’s best to count earthworms several times during a season and use the average to gauge changes from year to year.










































































































































