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	Course title
	Soil Microbiology (3 credit hrs 2lec.+ 3hrs lab).

	Course code & Level
	(644324)  2nd and third

	Pre-requisite
	Soil (Environmental Soil chemistry (644221) 


	Coordinator/ Lecturer
	Office number
	Office phone

	Dr.Deifallah M.hammad Badarneh  
	 
	22444 


	Course website
	E-mail
	Place

	 http://www2.ju.edu.jo/sites/Academic/badarneh/Material/Forms/AllItems.aspx
	badarneh@ju.edu.jo 
	Classroom no. (188)


	Office hours

	Day/Time
	Sunday
	Monday
	Tuesday
	Wednesday
	Thursday

	Day
	*
	
	*
	
	*

	Time
	(8-9),(12-15) pm)  
	
	(8-9) 
	
	(8-9)


	Course Description

      History and development of microbiology and soil microbiology as a science. Essential elements and compounds required for growth, activity and energy generation for microbes. Environmental factors that determine growth and activity of microbes in the soil. Microbial metabolism (biochemical pathways). Ecology of soil microbes (bacteria, actinomycetes, fungi and algae) and nitrogen cycle.



	Learning Outcomes Objectives

The course aims to introduce to the students the most important inhabitants of the soil with regarding to the following topics:

1) History, discovery and development of  microbiology and soil microbiology

2) Cell microbial growth.

3) Mechanisms and modes of ATP generating metabolism and estimation the energy released

4) Environmental conditions affecting the growth and activities of microbes and their classification based on these requirement conditions.

5) Microbial metabolisms (biochemical pathways).

6) Ecology of the major groups of micro-flora and their functions in soils: bacteria, actinomycetes  fungi  and algae

7) The proper utilization oh the light and phase contrast microscope.

8) Gram staining  of bacteria and actinomycetes

9)   Different means of estimating the activity of microorganism in soils.

10) The degradability of organic wastes in soil.




	       In       Intended Learning Outcomes (ILOs):

     Successful completion of the course should lead to the following outcomes
 A   Knowledge and Understanding: Student is expected to :

  A1- Microbiology development and soil microbiology as sciences.

  A2- Nutrients and substances required for microbial growth.

  A3- Environmental variables influencing microorganism growth.

  A4- Classification of microorganisms into subgroups based on these variables.

  A5- Mechanisms and modes of ATP generation and estimation.

  A6- Learning the different terms and expressions common to microbiology.
  A7- Aerobic, anaerobic and fermentation pathways (Embden Meyerhoff). TCA cycles and 

         Electron transport chain).

  A8- Enzymes which control these pathways. 

  A9- Soil microorganisms (bacteria, actinomycetes, fungi, and algae).

  A10- Environmental variables, abundance and roles of these organisms in soil.

  


	  B. Intellectual Analytical and Cognitive Skills: Student is expected to

  B1- Use the microscopes properly.  

  B2- Sterilization methods of media, glass ware, and equipment.

  B3- Composition and preparing the different types of media for a specific microorganisms.

  B4- Estimation of bacteria, actinomycetes, fungi, and Nitromonas in soil.

  B5- Estimation of microorganisms activity in soils (respiration).

  B6- Measurements of organic materials mineralization in soils.




	   C. Subject- Specific Skills: Students is expected to:  
     C1- Proper use of microscopes.

    C2- Gram staining of bacteria.

    C3- Degradability of the organic wastes and pesticides.

    C4- Mineralization of the organic wastes.

     C5- The influence of soil pollutants on the activity of soil microorganisms.




	     D. Transferable Key Skills: Students is expected to: 
    D1- The importance of soil microorganisms.

    D2- Attaining skills in the lab.

    D3- Transformation of organic and inorganic nitrogen fertilizers.

       


ILOs: Learning and Evaluation Methods
	ILO/s
	Learning Methods
	Evaluation Methods

	A. Knowledge  and Understanding (A1-A10)
	Lectures and Discussions
	Exam, Quizzes, 

	B. Intellectual Analytical and Cognitive Skills (B1-B6)
	 Lectures and Discussions
	Exam, Quizzes,

	C. Subject Specific Skills (C1-C5)
	Lectures and Discussions
	Exam, Quizzes,

	Transferable Key Skills (D1-D4)
	
	Exam, Quizzes


Course Contents
	No. of Lectures/week 
	Subject
	Sources
	ILOs

	2
(First, and second week)
	Unit 1: History, discovery and development of  
            microbiology
· Leewenhoek : discoverer of microbiology

· Ferdinand Cohn: 

· Pastuer, L.: downfall of spontaneous generation theory.
· Robert Koch      :


	Chap. 1. in Madigan, et al.
Chap.1. in

Waksman. 

Chapter, 1, in Stanier, et al.
	A1,

	(Third week)

	Development of soil microbiology
	
	

	(Forth, Fifth, and sixth  week) 
	Unit 2 :  Growth of bacteria
· Cell composition.

· Macro and micro nutrients

· Growth factors.

· Amino acids, purine and pyrimidine, and Vitamins.

· Classification based on carbon and energy sources.

· Environmental factors, oxygen, pH, temperature, and moisture content.


	Todor, www. Google. Nutrient requirement for microbial growth.
	A2, A3, A4, A6
B1, B2,B3

C1,C2

	(Seventh eighth and ninth week)
	Unit 3:  Microbial Metabolism: (Energy Generation)
· Second law of thermodynamic
· Structure and role of ATP.

· Role of pyridine.

· Mechanisms of ATP. Generation.

· Modes of ATP generation, fermentation, respiration, electron transport chain, and photosynthesis.

	Chap. 6.  in Stanier, et al. 
Chapt. 3, in Segel.


	A5, A6,A7


	( Tenth, eleventh, and 12th week)
	Unit 4: Microbial metabolisms:
· Enzymes:

1. Naming and classification

2. Mechanism of action

3. Factors affecting enzymes activity.

· Carbohydrates catabolism.

· Biochemical pathways.

· Glycolysis (Embden, Meyerhof pathway).

· Krebs cycle

· \Electron transport chain (electron carriers).


	Chap. 5, in Tortora, et al.
Chap. 5, in Tortora, et al.
Chapter, 6, in Stanier, et al.
	A8,

	(13th, 14th, 15th, and 16th week)
	Unit 5:  Soil microbes
A: Bacteria:

1. Abundance, and enumeration.

2. Environmental variables

3. Morphological and generic groups  

4. Functions.

B: Actinomycetes:

1. Abundance and enumeration

2. Environmental variables

3. Classification

4. Functions

C: Fungi:

1. Aundance and enumeration.

2. Environmental variables.

3. Functions.

      D: Algae:

1. Abundance, enumeration. and classification.
2. Environmental variables.

3. Functions


	Capt. 4, 5, 6, 7. in Alexander.
Chapt.5, 6, 7 in Sylvia et al.
	A9, A10, 
B5, B6, C4,C5

	(16th week)
	Unit 6: Nitrogen cycle
	Chapt. in Alexander.


	D3


	       Learning Methodology:

· Lectures (including mid-term exam).
· Laboratory  including the following:
1. Proper use of Microscope,

2. Gram staining.

3. Enumeration of bacteria. Actinnmycetes, and fungi.

4. Enumeration of Nitrosomonas
5. Respiration of different organc substances in soils.

6. Measurement of organic matter.

7. Mineralization of different organic compounds.




Grading
Grading to the Soil microbiology course (0644324) usually as follows:
	Activity


	% of grades

	
	Lectures
	laboratory

	Mid-term exam  Sunday 1/12/2013
	25
	5

	Report, quizzes
	5
	10

	Final exam
	35
	15

	Total
	70
	30
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         7-Todor, K. 2009. www.google . online Nutritional requirement for 

                  microbial growth 
         8- Lab Manual.
	      Intended Grading Scale.

          0   -    35          F

         36  -    39          D-
        40   -    47          D

        48   -    51          D+

        52   -    55          C-

        56   -    63          C

        64   -    67          C+

        68   -    71          B-

        72   -    79          B

        80    -   83          B+

        84    -   87          A-

        88    -   100        A




Notes: 
Concerns or complaints should be expressed in the first instance to the module lecturer; if no resolution is forthcoming, then the issue should be brought to the attention of the module coordinator( for multiple sections) who will take the concerns to the module representative meeting. Thereafter, problems are dealt with by the Department Chair and if still unsolved the Dean and then ultimately the vice president. For final complaints, there will be a committee to review grading the final exam.
