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Course title: Principles of Soil (0604101)
	1- Course information

	Credit hours
	3
	Level
	First to second year
	Pre-requisite
	0303101,
0333109

	Lecturer


	Areej AL Khreisat
	Office number
	242


	Office phone
	-

	Course website


	http://eacademic.ju.edu.jo/a.alkhreisat
	E-mail
	a.alkhreisat@ju.edu.jo



	Office hours


	
Monday :10.00 -11.00





Wednesday:10.00-11.00




	2- Course Description

	This introductory course in soil science enables the student to know and understand the main properties and functions of soils as natural bodies, media for plant growth, and as components of the larger ecosystem. The course presents basic concepts of all aspects of soil science including; composition and forming factors; physical, chemical, and biological properties; soil mineralogy; and soil fertility and productivity (soil organic matter, Plant-soil macro and micro nutrients relation, nitrogen cycle).

	3- Learning Objectives

	The general objective of this course is to provide the students with the necessary knowledge in soil science including the main properties that control soil quality. Specific objectives of the course are to:
1) Introduce components and phases of soil.

2) Identify soil forming factors and their expected roles in soil profile development.

3) Scope the main physical, chemical and biological characteristics of the soil.

4) Recognize the important roles of soil organic matter and microorganisms.

	4- Intended Learning Outcomes (ILOs):

	Successful completion of the course should lead to the following outcomes and understandings:

A. Knowledge and Understanding 

A1- Importance of soil in relation to crop production and environment.

A2- The components of soil and the factors that contribute to soil fertility.
A3- The basic soil physical and chemical properties. 
A4- The main types and structures of clay minerals and their properties.
  B. Intellectual, Analytical and Cognitive Skills: 

B1- The scientific definition of soil and its implications.
B2- Processes of soil formation and examination of different properties within soil profile.
B3- Concept of soil parent material and soil profile description.

B4- Measurement and expression of soil physical and chemical properties.
B5- The impacts of soil organic matter and clay on the main soil properties. 
C. Subject- Specific Skills: 
C1- Basic knowledge of types, and composition of soil organic matter.

C2- The importance of soil organisms and their roles in improving soil properties.
C3- Know the source and the magnitude of the negative charges of different clay minerals.
C4- Methods to correct the nutrient deficiency on plants.

C5- Definitions of saline, sodic and saline-sodic soils.
D. Transferable Key Skills:
D1- The main properties that are expected to report in soil test and analysis.

D2- Possible practices to improve soil quality and fertility for crop production.

D3- The main macro and micronutrients for plants and their deficiency symptoms.
D4- Nitrogen cycle and transformations of this element in soils.



	5- ILOs: Learning and Evaluation Methods

	ILO/s
	Learning Methods
	Evaluation Methods

	A. Knowledge       and Understanding 
	Lectures, HW and class discussions
	Exam, Quizzes.

	B. Intellectual Analytical and Cognitive Skills 
	Lectures, HW and class discussions
	Exam, Quizzes.

	C. Subject Specific Skills 
	Lectures, HW and class discussions
	Exam, Quizzes.

	D. Transferable Key Skills
	Lectures, HW and class discussions
	Exam, Quizzes.


	6- Course Contents

	No. of Lectures 
	Subject
	Sources
	ILOs

	3

	1- The importance and the development of the soil concept.

· Scientific definitions of soil.
· Soil forming factors.
· The importance of soil to the community, civilizations and soil.

· Importance of soil to plant (Mechanical support to plant, supply of water, oxygen, nutrients).

· Soil phases and soil components (Solid, Liquid and Gaseous phases).
	9.1-Ch1
9.2-Ch 1


	A1, B1

	2

	 2- Rock weathering and soil formation.

· Weathering processes and types of soil parent material.

· Formation of soils (Pedon, soil profile, major soil horizon, soil regolith, and bedrock).
· Soil forming processes (additions, losses, translocation and transformation) and their impacts on soil horizons and profile.
	9.1-Ch2&3
9.4-Ch2

	B2, B3


	5

	3. Soil Physical Properties.

· Soil texture (soil separates and their classification, soil textural triangle, soil texture importance).

· Soil structure (soil aggregates, soil cementing agents, classification and importance of soil structure). 

· Soil consistence: definition and expression.

· Soil density (bulk and particle densities and their implications, soil porosity).

· Soil color: Munsell chart and expression of color, implications of soil color.
· Soil tilth and modification of soil physical properties.
	9.1-Ch4
9.2-Ch3

9.4-Ch4
	A3, B4, B5

	2
	4- Soil Water

· Classification of soil water.

· Soil moisture content: water content and soil water potential, impacts on plant growth and movement of water in soils.

· Water potential in soil and concept of water availability.
Midterm Exam

	9.1-Ch5
9.2-Ch5&6
	A2, D1

	2
2
	5- Soil Mineralogy.

· Chemical and mineralogical Composition of the earth crust.

· Weathering processes: Mechanical (disintegration) and chemical (decomposition) weathering.

· Soil clay minerals: main composition of soil minerals, soil minerals (Illite, Vermiculite, Smectite or Montmorillonite, Chlorite, Kaolinite, Allophane and Halloysite, Oxidic clays).

· Charge on clay minerals: sources of permanent charge, pH dependent charge.
· Ion exchange: Cation exchange capacity (CEC), types and amounts of exchangeable cations, Anion exchange, CEC and base saturation
	9.1-Ch8

9.2-Ch10

9.3-Ch2

9.4-Ch6

9.5


	A2, A4, 

B5



	5
	6- Soil Chemistry.

· Soil pH: Determination of soil pH, Source of alkalinity (Carbonate hydrolysis and Mineral weathering), Sources of Acidity (Aluminum, role of strong acids), significance of soil pH (Nutrient availability, effect on soil organisms, toxicity), Management of soil pH.

· Soil salinity and alkalinity: saline, sodic and saline-sodic soils.
	9.1-Ch9&10

9.2-Ch11
	B4,

C3, C5, 

D3

	4
	7- Soil Ecology.
· Biogeochemical Cycles and their roles in ecosystems and food production.

· Carbon cycle and soil food web.

· Producers, Consumers and Decomposers.

· Soil food web: Trophic levels and general features of Decomposers (Bacteria, Actinomycetes, Fungi and Algae), 

· Beneficial and harmful organisms to plants, Soil Animals (Earthworms and nematodes).

· General characteristics of Bacteria and Fungi
	9.1-Ch11&13

9.2 - Ch8

9.3-Ch3

9.5 

9.3-Ch10
	C2, B5,

D2, D4

	2
	8- Soil Organic Matter.

· Soil organic matter: sources, decomposers,  

· Soil organic matter influence on physical and chemical properties of soil.
· C/N ratio and organic matter decomposition, humus formation.

· Nitrogen cycle and paths of nitrogen in soil and ecosystem.
	9.1-Ch12
9.3-Ch3
	C1, C3, D2

	2
	 9- Soil fertility and plant nutrients.
· Soil Fertility and characteristics of fertile soils

· Plant nutrients and Chemical forms of uptake.

· Fixation and immobility of nutrients in soils.

· Nutrient mobility in plants and deficiency symptoms of macro and micro nutrients.
	9.1-Ch15&16

9.2-Ch12&13
	B4, C4,

D1-D3

	
	Final Hour Exam
	
	


	7- Intended Learning Methods

	The course will be structured in lectures, discussions and visual aids. The course and learning is based on lectures as well as independent learning through exercises, excursions and a final exam. The learning methods will include the use of power point slides with many photos from Jordan on the soil types, properties and components of soil science. A set of soil sampling instruments, soil samples slides within the power point lectures will be used to ensure the good perception of soil terminology. Students will be asked to download mobile phone applications including soil textural triangle, soil color Munsell chart and others. Also, each student will be asked to prepare short exercises and projects that will include soil profiles and soil tests. All exams and projects will be discussed with students to ensure that ILOs were met and achieved.

	8- Evaluation

	Evaluation component
	Points %
	Date/Schedule

	Midterm Exam   
	30
	Will be decided during the course

	Quizzes and Homeworks 
	20
	Throughout the semester.

	Final Exam
	50
	Week 16, as scheduled or announced

	9- Reference (s)

	9.1    Brady, N C  and Weil, R R, 2008. The Nature and Properties of Soils. 14th ed. Pearson-Prentice Hall, Upper Saddle River, NJ. 990 pp.  (11th edition of 1996 is available at the UOJ Library).

9.2    Foth, H.D. 1990. Fundamental of soil science 8th edition. John Willey & Sons, New York.

9.3    Tan, K. H., 1994, Environmental soil science. Marcel Dekker Inc., New York.
9.4    Hausenbuiller, R.L. 1985.Soil Science (3rd edition. Wm. C. Brown Publishers. Dubuque, Iowa. 
9.5  Pedosphere soil science textbook (http://www.pedosphere.com/volume01/pdf/index.cfm) 

	10- Intended Grading

	The scale below is usually followed for grading. This scale was based on results from the previous years; therefore slight changes might occur based on class average and standard deviation. However, grade “A” is given for the mark that exceeds 85 and grade “D” starts from 49 and above.

	From (%)
	To (%)
	Scale
	Mark
	Result

	0
	45
	0
	H
	Fail

	46
	48
	0.75
	D-
	Fail

	49
	51
	1
	D
	Accepted

	52
	57
	1.5
	D+
	Accepted

	58
	60
	1.75
	C-
	Good

	61
	63
	2
	C
	Good

	64
	69
	2.5
	C+
	Good

	70
	72
	2.75
	B-
	Very Good

	73
	75
	3
	B
	Very Good

	76
	81
	3.5
	B+
	Very Good

	82
	84
	3.75
	A¯
	Excellent

	85
	100
	4
	A
	Excellent

	11- Important Roles (Students shall read carefully)

	1- Attendance is obligatory.

2- Entering the class room after the start of lecture is not accepted as it disturbs the lecturers and the students. 

3- Any disturbance to class lectures will result in expulsion of the student and considering him absent from the lecture. Repetition of this behavior will subject the student for further actions according to UOJ regulations.
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