
4-H Soil Lab

Introduction

Pedogenesis can be defined as the process of soil development. Soil is a living part of the ecosystem

containing thousands of microbes and organisms. The cycling of nitrogen and carbon in soils is almost

completely controlled by the presence of animals and plants. Through litterfall and the process of

decomposition, organisms add humus and nutrients to the soil which influences soil structure and

fertility. Surface vegetation also protects the upper layers of a soil from erosion by way of binding the

soils surface and reducing the speed of moving wind and water across the ground surface.

Parent Material refers to the rock and mineral materials from which the soils develop. These materials

can be derived from residual sediment due to the weathering of bedrock or from sediment transported

into an area by way of the erosive forces of wind, water, or ice. Pedogenesis is often faster on

transported sediments because the weathering of parent material usually takes a long period of time.

The influence of parent material on pedogenesis is usually related to soil texture, soil chemistry, and

nutrient cycling.

http://www.physicalgeography.net/physgeoglos/p.html#pedogenesis
http://www.physicalgeography.net/physgeoglos/l.html#litterfall
http://www.physicalgeography.net/physgeoglos/d.html#decomposition
http://www.physicalgeography.net/physgeoglos/h.html#humus
http://www.physicalgeography.net/physgeoglos/e.html#erosion
http://www.physicalgeography.net/physgeoglos/r.html#rock
http://www.physicalgeography.net/physgeoglos/m.html#mineral


Figure 1: The development of a soil is influenced by five interrelated factors: organisms, topography, time, parent material, and climate.

Pidwirny, M. (2006). "Soil Pedogenesis". Fundamentals of Physical Geography, 2nd Edition

Erosion

Soil is naturally removed by the action of water or wind: such 'background' (or 'geological') soil erosion

has been occurring for some 450 million years, since the first land plants formed the first soil. Even

before this, natural processes moved loose rock, or regolith, off the Earth's surface, just as has happened

on the planet Mars.

In general, background erosion removes soil at roughly the same rate as soil is formed. But 'accelerated'

soil erosion — loss of soil at a much faster rate than it is formed — is a far more recent problem. It is

always a result of mankind's unwise actions, such as overgrazing or unsuitable cultivation practices.

These leave the land unprotected and vulnerable. Then, during times of erosive rainfall or windstorms,

soil may be detached, transported, and (possibly travelling a long distance) deposited.

Accelerated soil erosion by water or wind may affect both agricultural areas and the natural

environment, and is one of the most widespread of today's environmental problems. It has impacts

which are both on-site (at the place where the soil is detached) and off-site (wherever the eroded soil

ends up).

More recently still, the use of powerful agricultural implements has, in some parts of the world, led to

damaging amounts of soil moving downslope merely under the action of gravity: this is so-called tillage

erosion.

Soil erosion is just one form of soil degradation. Other kinds of soil degradation include salinisation,

(salts from fertilizers), nutrient loss, and compaction.

http://soilerosion.net/doc/what_is_erosion.html

Our SC Soils started out with parent material that was formed ~300 million years ago when the

continents of Africa and North America collided and formed the Appalachian Mtn. chain of which the

Blue Ridge Mountains are a part. Originally as high as Mt.Everest (29,000 feet) our mountains are some

of the oldest on the planet and have since eroded away over time to create our soils. The highest

mountain in the Appalachians today is in NC, Mt.Mitchell= 6,684 feet and in SC our tallest peak is

Sassafras mtn.= 3,563 (Table Rock Mtn. in Table Rock State Park is 3124 feet and Ceasars Head is 3,215).

These huge granite balds are metamorphic rock formed under the heat and pressure of those ancient

continental collisions. We can even see this geologic material at Falls Park in downtown Greenville.

The natural geologic and organic process of creating 1 inch of good topsoil takes ~500 years. Through

some historically poor agricultural practices, we washed away our topsoil in about 90 years (a few

generations). Now we have a hard clay subsoil layer that must be amended to grow crops.

http://soilerosion.net/doc/what_is_erosion.html


Materials in Kit:

SC soil map

soil profile coloring sheet

elevated paint pan for erosion exercise

assorted soil particle types

Clay

Lesson

*Feel free to change this to suit your needs

1. Review vocabulary

2. Hand out Soil Profile (They can color the layers in class or take it home for homework)

Point out the nematode

Talk about the oxidation of Iron which makes our soils red/orange-Go Tigers!

You can mention our land use-history of poor agricultural practices that washed away most of our good

topsoil into the Savannah River and into the Atlantic. That’s why we have such hard pan clay and have to

“amend” the soil to grow anything.  Has anyone ever tried to dig a hole? What did they find? Was their

soil hard or soft? What color was it?

3. Find Greenville County on the soils map and have them find the name of our soil.

#9 “Madison-Cecil”

4. Dump some of the different particle sizes (clay, river rock,pebbles,sand,potting soil,, mulch,) on the

newspaper Let them explore with their hands and eyes. It’s fun to make messes ☺

5. Demonstrate erosion by having them layer different soil particle sizes onto the elevated top half of the

paint pan. Then use a pitcher or water can to simulate rain. Does the soil wash away? How do we

prevent erosion? *you could find video of landslides on you tube. Suggest they use the layering order of

the soil profile and add mulch. The re-test with water can and see if they did a better job of keeping their

soil in place.


