ENV 1600
Introduction to Soils

Prerequisite: CHE 1200 and CHE 1200L or permission of department chair

Students learn the identification and delineation of soils, their morphology, genesis and management characteristics.  The impact of human activity on soils, soil limitations and implications of  soil health or reviewed.  Ecology of soils including the chemistry, soil water , plant-soil relationships and biotic component of soils will be explored.   Management  techniques and soil restoration technologies are alos discussed  as are soil profiles and landscapes in relation to environmental issues.

Text Book:
Fundamentals of Soil Science by Henry D. Foth,  8th Edition

Course Objectives:

1. Provide students with an introduction and opportunity to learn and use the terminology and principles of soil science

2. Introduce the student to the relationships between natural and human activities and the soil in a historical and contemporary concept.

3. Relate soil conditions to land use decisions and management practices.

4. Familiarize the student with Best Management Practices and the supporting principles.

5. Engage the student in problem solving exercises concerning problems of soil health, soil conservation and environmental practices.

6. Instruct the student in the technical skills associated with soil science including but not limited to reading topographic maps, using the USGS Soil Survey and its various components.

7. Enable the student to understand the limitations of soils.

Syllabus

Week/Reading

Subject

1 Soil as a medium for growth, formation of soil, regolition, soil genesis (Chp. 1, 2) 

2 Physical properties of soil: soil structure, soil texture, pore space, color, density and temperature (Chp. 3, 10)

3 Soil Surveys: survey interpretation (Chp 19)

4 Soil Geography: global distribution of soils ( Chp 18)

5 Soil Water: water movement, saturated and unsaturated soils, field capacity, soil water regime (Chp 5)

6 Soil Water management,: modifications to infiltration rates, drainage, irrigation (Chp 6)

7 Soil Ecology: ecosystem concepts, microbial decomposers, soil animals, nutrient cycling, mycorrhiza, nitrogen fixation, soil organisms and environmental quality (Chp 8)

8 Soil Organic Matter (Chp 9)

9 Tillage and Traffic Effects on soils (Chp 4)

10 Soil Erosion (Chp 7)

11 Soil Chemistry (Chp 11)

12 Plant-Soil Relationships (Chp 12)

13 Soil Taxonomy: Surface and subsurface horizons, soil regimes, soil order, suborder, great groups, family and series (Chp 16, 17)

14 Soil limitations for land use, land use and environmental planning (Chp 20)

ENV 1600L 
Introduction to Soils Laboratory

Prerequisite: ENV 1600 taken in the same or previous semester

Students are introduced to the basic materials and tools of soil science.  Familiarity with soil identification, analysis and profile is stressed, some field experience is included.  

Materials:
Topographic Map 7.5 Series ,   Broomes Island Quadrangle, personal equipment for field exercises

Objectives:

Students will become acquainted with

1. field methods of sampling, assessment and soil identification

2. the USGS topographic map

3. the USDA Soil Survey process and report, including its supporting components

4. the use of field equipment such as the Morrell Color Chart

5. soil reporting techniques

6. laboratory methods for soil characterization

7. land and soil capability analysis

8. soil ecology

9. soil water relationships

10. erosion processes and control

WEEK

1 Reading Topographic Maps

2 USGA Soil Survey, Use of Soil Survey Data for Land Use Planning Purposes

3 Making a Soil Map, Soil Surveys / Field Safety

4 Collecting Soil Sample, Sample Planning and Strategies, Soil Reports

5 Field Exercise: 
Sample Collection, Soil Profiles, Soil Texture Soil Particle Size (Laboratory)

6 Field Exercise:
Hydric Soils, Soil Color

7 Field Exercise:  
Soil Texture by Field Method

8 Soil Texture: 
Laboratory Method

9 Soil Ecology Lab 

10 Erosion  Calculations (Using the RUSLE)

11 Infiltration Lab

12 Field Trip on Erosion and Sedimentation

13 Engineering Properties of Soils

14 Sediment-Erosion Control Laboratory, Introduction to SEDIMOT and AGNAPS software

