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

1. MOISTURE STATUS

a. Pick up a portion of soil from the soil profile and manipulate it by hand.
b. Use the Determination of Soil Moisture Content table to determine whether the soil moisture is first, second, third or fourth range.
c. It helps if several of you make a determination independent of each other and then compare your determinations before deciding as a group.
d. Record the range.
2. SOIL STRUCTURE

a. Take a portion of the soil profile in your hand.
b. Look closely at the soil and examine its structure compared to the Soil Structure Chart label descriptions. If necessary, use a magnifying glass.
c. Determine which structure label’s description best applies to your sample.
d. It helps if several of you make a determination independent of each other and then compare your determinations before deciding as a group.
e. Record the structure label.
3. SOIL CONSISTENCE

a. Take a ped from the soil profile. If the soil is very dry, moisten the face of the profile using the spray bottle first and then remove a ped to determine consistence.
b. Holding the ped between your thumb and forefinger, gently squeeze it until it pops or falls apart.
c. Compare the ped’s reaction to the label descriptions in the Soil Consistence Chart and choose the consistence label that most closely describes the reaction.
d. It helps if several of you make a determination independent of each other and then compare your determinations before deciding as a group.
e. Record the consistence label.
4. SOIL COLOR

a. Take a ped of soil from the profile and note whether it is moist or dry. If it is dry, moisten it slightly with water from the spray bottle.
b. Break the ped.
c. Stand with the sun over your shoulder so that sunlight shines on the Munsell Color Chart and the soil sample you are examining.
d. Choose the color code that best matches the color of your ped.
e. It helps if several of you make a determination independent of each other and then compare your determinations before deciding as a group.
f. A soil sample may have more than one color. Record a maximum of two colors if necessary and indicate (1) the dominant color and (2) the secondary color.
g. Record the color code.

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

FREE CARBONATES
METHODOLOGY

1. SOIL INFILTRATION RATE

a. Press the infiltration tube down into the soil until it is buried by at least 4”. You may need to use the mallet and wood block to hammer it into the soil. (Don’t hit the tube with the mallet. Place the wood block on top of the tube and hit the block with the mallet.)
b. Note the hash marks inside the tube or place the ruler inside the tube with the bottom on the ground.
c. Pour enough water into the tube to reach the 4” mark. It is important to pour the water at a gentle, steady pressure.
d. When the water reaches the 4" mark, start the stop watch. When the water level has dropped to 3”, record the number of seconds the water took to fall that one inch.

2. PRESENCE OF ROOTS & ROCKS

a. Observe and record if there is none, few or many roots in the soil profile.
b. Observe and record if there is none, few or many rocks in the soil horizon. (See the Considerations for what constitutes a rock.)
3. TEST FOR FREE CARBONATES
a. Spray vinegar on a portion of the soil profile not previously handled. Watch closely for a reaction.
b. If you observe no reaction, the soil has no free carbonates. Record the presence of free carbonates as none.
c. If you observe a small reaction (a slight amount of bubbling), the soil is coated with some carbonates. Record the presence of free carbonates as slight.
d. If you observe a strong reaction (bubbling that is very noticeable), the soil has many carbonate coatings present. Record the presence of free carbonates as strong.
C.
SOIL TEXTURE
METHODOLOGY

1. Closely follow the instructions in the Soil Texture Triangle to determine the soil texture of your sample.
2. When you reach a point at which the triangle says, "Soil Texture is complete," record the type of soil.
3. It helps if several of you make a determination independent of each other and then compare your determinations before deciding as a group.
D.
SOIL CHEMISTRY I
METHODOLOGY

1. SOIL THERMOMETER

a. Find the plastic bag that contains the soil thermometer and a package of tissues.

b. Choose a spot within 1’ of the location from which your soil profile came. Expose the soil surface by brushing away any grass and litter until you can see the soil.

c. If the soil is hard to penetrate, do NOT try to force the thermometer’s probe into the ground. Instead, use the rebar to make a pilot hole that is 2”-3” deep.

d. Remove the cap from the thermometer’s probe and gently push in the thermometer until the tip is 2” below the soil surface. Never force the probe.
e. Wait at least 2 minutes and then read the thermometer every minute until the readings stabilize … until consecutive readings are within 0.5-1.0° F of each other.

f. Remove, clean and recap the soil thermometer. Put the soil thermometer and unused tissues back in the plastic bag. Put the used tissues in your trash bag.
g. Record your findings.
2. SOIL pH METER (be careful to follow directions exactly)
a. Find the plastic bag containing the pH meter, a small polishing pad and a package of tissues.

b. In the same spot in which you used the soil thermometer, remove any stones and organic debris such as leaves and twigs that you did not remove before using the soil thermometer. (These can affect and even block the reading.)

c. Wearing gloves, use the trowel to remove the top 2” of surface soil and set it to one side.
d. With trowel and gloved hands, break up and crumble the soil underneath to a depth of 5”. 
e. Once you have broken up the soil in that spot as much as possible, thoroughly wet the prepared soil with distilled water until you get a mud consistency.
f. Using the small pad and wiping away from the tip, lightly shine 4”-5” of the probe to remove any oxides that may have formed on the surface of the metal. Avoid any contact with the tip.
g. Wiping away from the tip and toward the meter, use a tissue to wipe the probe clean.
h. Push the probe vertically into the muddy soil to a depth of 4”-5”. If the probe does not slip into the ground fairly easily select a new position. Never force the probe.
i. Once in position, twist the probe clockwise and counter-clockwise between your fingers several times to ensure that the muddy soil is well-distributed over the surface of the probe.
j. Wait 60 seconds to acclimatize the probe. Note the reading.
k. If the 1st reading is pH 7 or higher:

i. Remove the probe from the soil and use a tissue to wipe any soil particles from the surface of the probe. Avoid any contact with the tip.
ii. Using the small pad, re-shine the probe as before (f-g above).
iii. Insert the probe back into the muddy soil at a different point, avoiding the first hole.

iv. Twist the probe two or three times as before.

v. Wait 30 seconds. Take the final reading and record your findings.

m. If the 1st reading is below pH 7:

i. Remove the probe from the soil and use a tissue to wipe any soil particles from the surface of the probe, avoiding any contact with the tip. Do NOT re-shine the probe.

ii. Insert the probe back into the muddy soil at a different point, avoiding the first hole.

iii. Twist the probe two or three times as before.

iv. Wait 60 seconds. Take the final reading and record your findings.

n. Use a tissue to clean the probe, avoiding the tip. Put the probe, small pad and unused tissues back in the plastic bag. Put all used tissues, plastic gloves and etc in your trash bag.
E.
SOIL CHEMISTRY II

METHODOLOGY

1. The sample of soil you use for chemical testing should be from at least 3” (and preferably 4”) below ground so be certain to choose your sample from the bottom of your soil profile. Avoid touching the sample with your hands … wear plastic gloves.

2. Place the sample (about a small handful) in the white disposable bowl and break it up with your gloved hand. (Use the spoon only if necessary.) Remove any small stones, organic material or hard particles that you can see or feel through your gloves. Then crumble the remaining soil as finely as possible and mix it together well.

3. If the soil is damp, set it aside and allow it to dry while you are working on another activity. Once your soil sample is dry, you may continue with your chemical testing.
4. pH TEST
a. Find the test bottle with the green cap and green capsule. Remove the cap and capsule from the test bottle.
b. Fill bottle to the first line with soil from the sample you prepared earlier.
c. Carefully open the green capsule and pour the powder inside into the bottle. Put the used capsule in your trash bag.
d. Add distilled water to the bottle until bottle’s contents reach the fourth line. Use a dropper if necessary.
e. Cap the bottle and shake well.
f. Stop shaking and allow the soil to settle and the color to develop for about 1 minute.
g. Compare your sample solution color with the color chart in a location in which your sample solution is well-illuminated by indirect light.
h. After recording your results, make certain your test bottle is tightly capped and then place it in your trash bag.
5. In the small plastic container with a lid and markings on the side, mix 1 part soil from your prepared sample and 5 parts distilled water. (Use the markings on the side of the container.)
6. Thoroughly shake the soil and water for at least 1 minute.
7. Allow the mixture to stand undisturbed until it settles … usually at least 10 minutes. Put your mixture in a safe place while you work on another activity. As soon as your mixture has settled you may complete your chemical testing.
8. NITROGEN, PHOSPHORUS, POTASH (The following instructions apply to each of the remaining three test bottles … You should complete the following procedure 3 times but you need to complete all three at the same time.)
a. For each of the three remaining test bottles, remove the bottle cap and the capsule. (Cap & capsule colors should match for each test bottle.)
b. Fill each bottle to the fourth line with liquid from your soil sample but do NOT disturb the sediment at the bottom of the plastic container. (Use the dropper if necessary.)
c. Carefully open the capsule that matches the lid color for each test bottle and pour the powder into the bottles. Put the used capsules in your trash bag.
d. Cap the bottles and shake each well to mix the liquid and powder.
e. Allow the color in all three test bottles to develop for 10 minutes. You can work on another activity while the bottle colors are developing.
f. Compare your test bottle solution colors with the color chart in a location in which your sample solution is well-illuminated by indirect light.
g. After recording the results, make certain all three test bottles are tightly capped and place them in your trash bag.
F.
EARTHWORM CENSUS

METHODOLOGY

1. SHALLOW BURROWING WORMS
a. Measure a plot 12” by 12” and dig down 12”. (Try to minimize the number of cuts to avoid damage to the earthworms.)

b. Place everything extracted on a spread white sheet. This is NOT the sheet that your soil horizon is on.

c. It’s important that you not stop digging until you have dug out the complete plot so don’t sort as you dig unless one person continues to dig while another sorts and counts.

d. Sort the soil, separating and counting the number of earthworms. Leave all soil and worms on the sheet.

e. Record the number of shallow burrowing worms you found.
2. DEEP BURROWING WORMS
a. Make sure the bottom of the plot is fairly level.

b. Slowly pour the entire ½ gallon of mustard solution in the plot.

c. Give the solution time to soak in and then watch carefully for worms to surface. Deep burrowing worms should appear within 5 minutes. If none appear after 6 minutes, record your finding as a zero and go to #3 below.
d. Remove each worm from the plot individually by hand, counting as you go.

e. Rinse each worm with plain water and place on sheet with soil. (Don’t pour rinse water over the plot or over the sheet.)

f. Record the number of deep burrowing worms you found.
3. Once finished, carefully pour soil, worms and any other material back into plot and gently pat into place. Shake off the sheet and pass it on with the rest of the equipment for this activity.










































































































































