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Unit: 6.4 Nutrient and Tissue 





Analysis
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  Introduction
Course: 02.441 Plant Science Biotechnology

Unit 6: Plant Nutrition
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit students will explain why soils are tested, sample soils and run soil tests. Students will interpret soil test reports and explain how plant tissue tests are used. Students describe the soil testing procedure. 
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
1
20 minutes lab
Author


Notes to the Teacher (optional)
Students with disabilities: For students with disabilities, each instructor should refer to the student's IEP to be sure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.
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  Standards
GPS Focus Standards:
AG-PSB-6-k: Discusses the importance of soil tests and the application of prescribed remedies. 

AG-PSB-6-l: Samples soils, runs soil tests and interprets soil test reports. 

AG-PSB-6-m: Interprets plant tissue sample results. 

AG-PSB-6-n: Describes soil sampling procedures. 
GPS Academic Standards:
SCSh2, Students will use standard safety practices for all classroom laboratory and field investigations. 

SCSh4, Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials. 
SCSh6, Students will communicate scientific investigations and information clearly. 
SCSh9, Students will enhance reading in all curriculum areas.
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  Understanding and Goals
Unit Understandings, Themes, and Concepts:  Provide the deep understandings and concepts the student should retain as a result of this Unit. These are the enduring understandings.
Students will understand the importance of testing soil and tissue in agricultural research.
Primary Learning Goals:  Provide a list of the Essential Questions, Knowledge and Skills the student will know, understand, and be able to answer or demonstrate as a result of this Unit. All Primary Goals must be related to standards addressed in the Unit.
How is soil tested?

What is the importance of conducting soil tests?
Why is it important to understand the methods for determining nutrient shortages?
How do you select the sampling area?
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  Balanced Assessment 
Assessment Method/Type:  
	
	Constructed Response
	
	Peer Assessment

	x
	Combined Methods
	
	Selected Response

	
	Informal Checks
	
	Self Assessment


Assessment Title:  
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Attachment – Supplemental Resource Title:  (Optional) List the title of any attachment associated with the assessment.
Plaster, Edward J.  Soil Science and Management, 3nd edition.  Delmar Publishers, Albany, NY.  ISBN 0-8273-7293-0.   1997.

Web Resources: (Optional) List the title of the web resource associated with this Unit Development Template Assessment.
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  Unit Performance Task(s) 
Performance Task Title:
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Rubric for Performance Task:  Attach rubric used in the assessment of this Unit Performance Task or submit as separate file.
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  Sequence of Instruction and Learning
Sequence of Instruction and Learning:  List the sequence of instruction and learning for this Unit Development Template.
Materials and Equipment:

Soil probe, clean bucket, soil sample bags and an example of a soil test report

Handout 6.4.1

Transparency 6.4.2

Introduction and Mental Set

Pass around a container filled with soil.  Have the students look at and feel the soil.  Ask them if the soil is fertile.  Some will probably say it is and some will say it is not.  The ones who answer “I don’t know” will be right.  Explain that there is no way to determine the nutrient levels of a soil by looking at it.  Ask them how we “can” know if the soil is fertile.  

Answer: Conduct a soil test.

Discussion

1. Why do we conduct test soils?


A. To increase yields.  By being able to apply the needed nutrients, plants will respond favorably and yield higher quantities.


B. To save money.  By knowing exactly which nutrients are in short supply, growers can apply just the right amount and kind of nutrients.


C. Tests are important to determine how much of each nutrient is available for plant growth.

2. What are the methods for determining nutrient shortages?


A. Visual inspection of the plant.  This method is very unpredictable because the plant=s symptoms could be caused by something else.


B. Soil tests.  This is probably the most widely used method.  It is especially helpful when tests are taken before the crop is planted.


C. Tissue testing. Very accurate, but not used as extensively.

3. Name three nutrient levels of plants that can be divided into four levels: Display and discuss transparency 6.4.1.


A. Deficient: The nutrient is clearly deficient; the growth and productivity of the plant are affected.  Growth response is strong once the missing nutrient is applied.


B. Sufficient: Just enough to satisfy plant needs.  More fertilizer will increase yields only slightly.

C. High: Nutrient levels are high and yields are maximum.  Additional nutrients would be stored in the plant.  This is called luxury consumption (good when used as forage).


D. Toxic: Nutrient levels are to high.  Yields may decline.

4. Who does soil testing?


A. Most tests are done by the Cooperative Extension Service.  Producers take the samples themselves and give the samples to the County Agent.  In Georgia, the County Agent sends the samples to the University of Georgia to be analyzed.


B. Some private companies also test soil samples.


C. Growers can buy kits and sample soils themselves.  However, these results may not be as accurate.

5. How often should soils be tested?


A. It depends on the crop and how it is grown.



-Most annual crops: every 2-3 years is sufficient.



-Intensive crops (fruits and vegetables): Each year.



-Soils should be tested before any crop is planted that occupies the soil for more than 

one season (turf, trees, and other perennials).

6. How do you select the sampling area? (Detailed instructions are listed on the soil bag)


A. Land should be divided into sampling areas of uniform texture, topography, and cropping history.  For example, an area with coarse textured soil should be separated from an area with fine textured soil.  Or if half of a field received chicken litter last year, sample that half as one unit and the other half as a separate unit.


B. Even in small areas there are differences in soil.  The differences are averaged by taking random samples of the area and combining them.  This is called a composite sample.

7. How deep should the soil probe be inserted into the ground?


A. The depth of the sample depends a lot on the crop. Sample bag lists common depths.


B. Most row crops: top 6-9"


C. Pasture: top 2-3"


D. Trees: 18-24"


E. No-till: need to take a special pH sample from the top 2" because no-till soils can form an acid crust which affects seed germination.

8. Interpreting soil test data:


A. Obtain a soil test analysis sheet from a local grower, or from the cooperative extension service.  Show students how to read it to determine the amount of nutrients available and the pH.  Most analyses will have recommendations also.  


B. You could incorporate some math here by having students figure how much of a particular fertilizer is needed per acre.

9. What is tissue testing?  Read handout 6.4.1.


A. Plant tissue tests analyze actual plant parts to determine what nutrients the plant is getting.


B. Tissue analysis along with soil tests give the best picture of the plant=s health.

10. When should plant tissue be tested and what parts should be used?


A. Depends on the crop.  Refer to Extension publications.

11. Laboratory

Taking soil samples: Have students follow the directions on the soil test bags and take samples of several areas around school.  Send some of these samples to the Extension Service for analysis.  Use the others for classroom analysis.  Kits are available from Carolina Science 1996, Rapitest Soil Test Kit, #K3-66-5404.  When the results are back from the Cooperative Extension Service, compare them with the classroom results to see how accurate the home tests are.

Optional: Obtain Extension publications for tissue testing.  Find a local crop that is in season and do a tissue analysis.

Summary                                                                                                        

Review important points of:

Reasons for testing soils and tissue.

Proper methods of conducting a test.

Interpretation of tests.

Evaluation


Written test

Laboratory activity
6.4.1


Ohio Agronomy Guide

Diagnostic Methods

Plant Analysis

The Ohio plant analysis program assists farmers in evaluating the nutritional status of their crops. A plant analysis is not a substitute for a soil test, but rather supplements soil testing by determining deficient or excessive nutritive elements. Plant analysis can be used to diagnose suspected nutrient deficiencies or detect deficiencies before plant growth is limited. Plant analysis also permits more economical and efficient use of fertilizer materials, avoiding excessive or inadequate application rates.

Because specific sampling procedures must be followed for each crop, a sample kit should be obtained from a local Extension office prior to taking the plant sample. Sample kits are also available from the REAL. Be sure to obtain the kit for agronomic crops, not horticultural crops. Each kit consists of a self‑addressed envelope sampling instructions, and an information form to be completed and submitted with each sample. The plant analysis service provides analytical results and an interpretation of the results. In addition, educational comments are given. The fee for the plant analytical service is shown on the sampling instruction sheet.

The REAL analyzes corn, grain sorghum, soybeans, alfalfa, clover and other legumes, wheats oats, barley, forage grasses, sugar beets, tobacco, corn grain, and other crops. The plant samples are analyzed for their concentration of nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg), manganese (Mn), iron (Fe), boron (B), copper (Cu), zinc (Zn), and, for some crops, molybdenum (Mo). Sulfur (S) is determined upon request. The analysis of corn grain involves only the determination of N.

Used in conjunction with other data and observations, a plant analysis report aids in evaluating the nutrient elements of the soil‑plant system. It also provides a way to evaluate the effectiveness of fertilizers applied to the soil. A plant analysis is helpful for comparing various fertilizer treatments, answering the question, "Was the nutrient element supplied by the fertilizer sufficiently absorbed by the plant?" Plant analysis is especially useful for determining whether or not the soil is adequately supplying required micronutrients.

Samples taken several times during the growing season or over several growing seasons may be needed to evaluate the nutrient status of a particular soil‑plant system. Temperature, moisture, and previous weather conditions influence plant composition. Response to fertilizer treatment may also be affected by these factors. Having a series of plant analysis results provides a means of evaluating these influences.

The desired concentration of a nutrient element should occur within the sufficiency range for that nutrient.  Table 7‑14 lists typical sufficiency ranges for crops, such as corn, soybean, alfalfa, small grains, and sugar beet. Nutrient concentrations slightly lower than shown indicate a marginal condition, which may adversely affect plant growth.  The limits for these ranges vary depending on crop, plant part, and stage of growth when sampled. These values relate specifically to a particular plant part sampled at a specific stage of growth. These values were selected after careful review of current literature and from the analytical results obtained from numerous samples collected from experiments conducted in Ohio.

The relative concentration of elements determines sufficiency of deficiency and should be considered when interpreting a plant analysis or dealing with suspected nutrient element deficiencies. For example, the ratio of potassium to magnesium zinc to phosphorus, and manganese to iron assists in diagnosing suspected magnesium, iron, manganese, and zinc deficiencies.

http://www.ag.ohio‑state.edu/~ohioline/b472/fertile.html  4/15/98

6.4.1

Table 7-14.  Marginal and sufficient nutrient concentrations for various crops
	
	Corn
	Soybean
	Alfalfa
	Small grains

	Nutrient

element
	Ear leaf sampled at initial flowering
	Upper fully developed leaf sampled initial flowering
	Top 62 sampled during initial flowering
	Upper leaves sampled during initial flowering midseason

	in percent
	marginal
	sufficient
	marginal
	sufficient
	marginal
	sufficient
	marginal
	sufficient

	Nitrogen (N)
	2.44-

2.89
	2.90-

3.50
	3.99-

4.24
	4.25-

5.50
	2.99-

3.75
	3.76-

5.50
	2.75-

3.24
	2.59 -4.0

	Phosphorus (P)
	0.17-

0.29
	0.30-

0.50
	0.15-

0.29
	0.30-

0.50
	0.20-

0.25
	0.26-

0.70
	0.18-

0.24
	0.21 - 0.5

	Potassium (K)
	1.24-

1.90
	1.91-

2.50
	1.24-

2.00
	2.01-

2.50
	1.74-

2.00
	2.01-

3.50
	1.50-

1.99
	1.51 - 3.0

	Calcium (Ca)
	0.09-

0.20
	0.21-

1.00
	0.19-

0.35
	0.36-

2.00
	0.50-

1.75
	1.76-

3.00
	0.18-

0.24
	0.21-1.0

	Magnesium (Mg)
	0.09 -0.20
	0.16 -0.60
	0.09 -

0.25
	0.26 -1.00
	0.19 -0.30
	0.31 -1.00
	0.11 -

0.14
	0.15 - 0.6

	Sulfur
	0.09-

0.15
	0.16 -

5.0
	0.15

0.25
	0.21-

0.40
	0.2 - 0.3
	0.31-

0.50
	0.15 - 

0.2
	0.21 - 

0.4

	Manganese (Mn)  ppm 
	14 -19


	 20 - 150
	14 - 20
	 21 -

100
	19 - 30
	 31- 100
	15 - 19
	16 - 200

	Iron (Fe)
	9 - 20
	 21 - 250
	29 - 50
	 51 - 350
	19 - 30
	 31 - 250 
	7 - 10
	11 -

300

	Boron (B)
	1 - 3
	4 - 25
	9 - 20
	21 - 55
	19 - 30
	31 - 80
	2 - 5
	6 - 40

	Copper (Cu)
	2 - 5
	6 - 20
	4 - 9
	10 - 30
	2 - 10
	11 - 30
	3 - 5
	6 - 50

	Zinc (Zn)
	10 - 19
	20 - 70
	10 - 20
	21 - 50
	10 - 20
	21 - 70
	9  - 20
	21 - 70

	Molybdenum (M0)
	<
	<
	0.4 -0.9
	1.0 - 5.0
	0.4 - 0.9
	1.0 - 5.0
	<
	<


* Corn grain at harvest is a good indicator for N.  Sufficiency range is 1.45 -1.80 percent.
The Ohio State University Extension Bulletin http.//ohioline.ag.ohio-state.edu.
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6.4.2

Nutrient Levels of Plants

Deficient: The nutrient is clearly deficient; the growth and productivity of the plant are affected.  Growth response is strong once the missing nutrient is applied.

Sufficient: Just enough to satisfy plant needs.  More fertilizer will increase yields only slightly.

High: Nutrient levels are high and yields are maximum.  Additional nutrients would be stored in the plant.  This is called luxury consumption (good when used as forage).


Toxic: Nutrient levels are two high.  Yields 


   may decline.[image: image8.jpg]
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