	The University of Jordan

Faculty of Agriculture
Department of Land, Water and Environment

Spring Semester 2017/2018
	[image: image1.png]






Course title: Soil Fertility and Fertilizers (0604223)
	1- Course information

	Credit hours
	3
	Level
	First to second year
	Pre-requisite
	0604101

	Lecturer


	Areej AL Khreisat
	Office number
	
	Office phone
	-

	Course website


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



	Office hours


	




	2- Course Description

	Soil fertility is important in considering the role that the soil plays with regard to the availability of nutrients to plants. Availability of nutrients under different scenarios will be discussed as well as managing the availability of those nutrients in considering acidifying and liming soils, nutrient sources and fertilizers. Appropriate sampling techniques will be reviewed along with providing an understanding of soil and plant analysis and how to best interpret the results. Nutrient management programs are an important consideration for managers and will also be reviewed with respect to environmental concerns, effectiveness and availability of under different management techniques.

           Soil chemical and physical properties as related to soil fertility. Plant nutrients and their classification, functions, soil and plant contents, reactions and availability in the soil. Movement and absorption of plant nutrients. Fertilizers classification, types and application methods. Soil fertility evaluation and fertilizer recommendations. Fertigation and advanced techniques in fertilizer applications.

	3- Learning Objectives

	- understand the principles and practices of nutrient management for crop production 

- understand the implications of soil fertility management practices on agricultural sustainability and environmental protection 

- be able to apply their individual and collective knowledge to solving real world nutrient management and soil fertility problems 

- be able to communicate their recommendations for nutrient management and soil fertility to others.
To develop an understanding of the: 

1- Soil fertility and productivity, role of soil in supplying nutrients to plants, growth factors.
2- Major soil-plant relationships and their influence on the main soil functions and phenomena that affect soil fertility parameters.

3- Mineral nutrients: requirements, classification forms and functions in the plants.

4- Fertilizers of the major macronutrients and micronutrients: sources, forms, reactions in the soil, environmental concerns.
5- Development, characterization and management of acid soils and salt affected soils.

6- Types, and methods of fertilizer application: techniques, advantages and disadvantages.
7- Soil fertility evaluation, fertilizer recommendation. 

	4- Intended Learning Outcomes (ILOs):

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

A. Knowledge and Understanding 

        A1- Develop the students’ understanding and comprehension of nutrient cycles. 

        A2-  Develop the students’ appreciation for the complexity and importance of plant/soil/nutrient interactions. 

       A3- How to distinguish between soil fertility and soil productivity and how to manage or control factors affecting both fertility and productivity of the soil.
  B. Intellectual, Analytical and Cognitive Skills: 

B1- Soil physical and chemical properties that affect availability of nutrients in the soil, and learn how to consider these properties for optimizing fertilizer management.

B2- Nature, behavior and availability of the native nutrients in the soil; how they interact with agricultural crops; how to consider these data to make the right decision on which nutrients should be added. 

C. Subject- Specific Skills: 
C1-  How to manage and/or reclaim acid soils and salt affected soils (both saline and sodic soils). How to optimize both crop and soil management to successfully use these types of soil without further degradation of the soil.

D. Transferable Key Skills:
D1- Learn how to evaluate soil fertility based on visual observations, soil chemical testing and plant tissue analyses. How to make representative samples and how to prepare them for analysis and make fertilizer recommendations based on the results of the analysis.

D2- Learn about the most popular methods of fertilizer application; when, where to place and how to implement each method. They will also learn how to select the best type, form of fertilizers for various soil and crop conditions.   

	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 and home works.

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


	6- Course Contents

	No. of Lectures 
	Subject
	Sources
	ILOs

	2
	Introduction: 
· Soil fertility; Soil productivity
· Law of minimum 
	Ch1 


	A1,

	2 
	Basic soil-plant relationships :
· Soil solution

· Ion exchange

· Cation Exchange capacity
· Movement of ions from soil to root
	Ch2 


	A1&B1


	3

	Soil acidity and alkalinity:

· -Acid and base concepts

· Soil acidity

· Active acidity 

· Soil Ph

· Liming

· Soil acidification

· Saline and sodic soils 
	Ch3 


	A1&C1

	3
	Nitrogen:
· The N cycle

· Nitrogen transformation in soil

· Nitrogen losses from soil

· Nitrogen sources for crop production
	Ch4

	A1, B & D1

	3

	Phosphorus and potassium in soil:
· The P cycle

· P sources for crop production
· The K cycle

· K sources for crop production
	Ch5&Ch6

	A1, B & D1

	2
	Micronutrients in soil:

· Iron, zinc, copper, manganese, boron, molybdenum and chlorine
	Ch8 


	A& B

	4
	Evaluation of soil fertility and plant nutrition:
· Soil analysis

· Plant analysis
	Ch9 
	D1 &D2



	2
	Nutrient management:
· Crop characteristic

· Soil characteristic

· Nutrient placement

· Specific recommendations
	Ch10

 Ch11

Ch12


	D1 &D2



	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. 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. Also, each student will be asked to prepare short exercises and projects that will include soil profiles and soil tests. All exams 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

	Midterm lab Exam   
	10
	Will be decided during the course

	Quizzes, laboratory reports and Home works
	5
	Throughout the semester.

	Final Exam
	40
	Week 16, as scheduled or announced

	Final laboratory Exam
	15
	Week 16

	9- Reference (s)

	9.1 Tisdale, S. L., W.L. Nelson, and J.D. Beaton.1993. Soil Fertility and Fertilizers. 8th ed. Macmillan Publishing Co., N. Y. 

9.2 Havlin, J.L; Beaton, J.D; Tisdale, S.L; and Nelson, W.R. 1999. Soil Fertility and Fertilizers, An introduction to Nutrient Management. 6th ed. Prentice Hall, New Jersey.


	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(15% is max. allowable absence starting from lecture #1) .
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.
4- There will be two lectures per week.

5- Laboratory sessions will be 3 hours minutes in length and will require the full and active participation of each student. The student s in each lab session w ill work in groups of two or three persons. At the beginning of the laboratory  period, student s will discuss that day' s lab, hand in the previous w eek' s report , and take the weekly quiz. Laboratory handout s containing the procedures to be used in each laboratory practice will be available in manual. The lab report will  be due the following lab period, and will be graded and returned as soon as possible. These reports should be submitted on A4 paper. A late report Without  a valid excuse w ill result in lost points. Missed  labs (with  a valid excuse) can be made up at the discretion of the instructor. Excuses must be submitted to and approved by the instructor.
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