Course:
01.464 Nursery/Turf Production and Management

Unit 6:
Managing Nursery Soils and Fertility
Lesson 3:
Determine the Nutrient Needs of the Soil

GPS:
CTAE-FS-1, CTAE-FS-2, CTAE-FS-4, CTAE-FS-6, AG-NL-5-A, 

AG-NL-5-B, AG-NL-5-C
Objectives: 

1.
Explain the importance of soil nutrients.

2.
Recognize different types of fertilizers.

3.
Discuss fertilizer analysis.

4.
Interpret fertilizer labels.

5.
Explain how soil pH affects plant growth.

6.
Explain how to alter soil pH.

7.
Practice soil testing.

8.
Interpret soil test results.

9.
Explain the importance of taking plant tissue samples for nutrient analysis.

10.
Demonstrate how to take plant tissue samples.

11.
Interpret a plant tissue nutrient analysis report.

12.
Identify symptoms of nutrient deficiency and over fertilization.

13.
Prepare a calendar for fertilizer application.

Teaching Time:

Classroom: 100 minutes      

Laboratory: 100 minutes
References:
Plaster, Edward J.  The Nursery Worker-Teacher Guide, Ohio State University Soil

 Science & Management, Delmar Publishers, Danville, IL.
Plaster, Edward J.  The Nursery Worker, Ohio State University Soil Science &

 Management, Delmar Publishers, Danville, IL
McMahon, Robert W. An Introduction to Greenhouse Production. Ohio Agricultural 
Education Curriculum Materials Service, Columbus, OH.

Reiley, H. Edward & Carroll L. Shry, Jr. Introductory Horticulture. Delmar

 Publishers, Inc. Albany, NY.
Materials and Equipment:

Hand trowel, bucket, shears, soil sampling tube.
Overhead Projector

Transparencies 6.3.1 - 6.3.9
Powerpoint: Under Horticulture on Disc 4


Fertilizing Greenhouse and Nursery


Plant Nutrition Vs.  Fertilization Course

Growing: The Nutritional Angle


Soil Sample and Analysis

Teaching Procedure

Introduction and Mental Set

Statement of Problem:   Soil with insufficient and excess nutrient levels affect the quality of the plants being grown.

A.
Provide groups of students (2 per group) with four plants and two fertilizers (one having high amounts of an nutrient; the other with no amount of the same element.)  Do not share the fertilizer ratios with the students.  Have them fertilize the plants weekly and ask them to monitor plant growth and record their observations.

B.
Prior to teaching this unit, have various plants growing in the greenhouse with nitrogen, phosphorus and potassium excesses and deficiencies.  Bring these plants into the classroom and ask the students if they would purchase them.  Answers will likely be terms of Ano way.@  Ask them why they would not buy them.  Answers will vary.
Discussion
1.
What is soil fertility?  

The ability of soil to supply nutrients for plant growth.
2.
What are the two different types of fertilizers?

A.
Ask students to name characteristics of each.

· Organic 

-Analysis unreliable

-Difficult to apply to crops 

-Difficult to work with

· Inorganic 

-Dissolves easily 

-Easy to work with 

-Exact concentration can be applied

B.
What are the forms of fertilizers?

· Dry fertilizers 

· Liquid fertilizers 

· Slow release fertilizers

C.
Collect a sample of each formulation available to apply plant nutrients, and describe the reaction interval and the length of time to expect a benefit from the application.

D.
What specialized equipment is required to apply the various fertilizer formulations?

· Dry fertilizers

-Insoluble

-Must be mixed into the soil

· Liquid fertilizers

-Soluble

-Applied through:

· Proportions

· Siphon injector

· Slow release fertilizers 

-Long lasting

-Mixed into the soil 

-Top dressed

3.
What elements are essential for plant growth?

Nitrogen

Iron 


Potassium
Copper

Phosphorous
Zinc

Hydrogen
Manganese

Oxygen

Boron

Carbon

Molybdenum

Magnesium
Chlorine

Sulfur

Sodium

Calcium

Display and discuss transparency 6.3.1.  Have students locate the 17 essential elements on the periodic chart.
4.
Elements are defined in terms of macro and micro nutrients.  What is the difference between a macro nutrient and a micro nutrient?

A.
Macro nutrients are used in large quantities by the plant.

B.
Micro nutrients are used in small quantities by the plant.
5.
What are the macro nutrients?

A.
Nitrogen

B.
Phosphorous 

C.
Potassium

D.
Manganese

E.
Sulfur 

F.
Calcium

6.
What is meant by the term Acomplete fertilizer?@
One that contains the three primary nutrients which are:

N=Nitrogen

P=Phosphorus

K=Potassium

7.
What is the function of each of the primary nutrients?

Display and discuss transparency 6.3.2.
8.
What do the numbers on the front of a fertilizer bag represent?

(example: 10-10-10)
A.
The percent by weight of each primary element found in the bag.

Thus:
10% Nitrogen

10% Phosphorus compound 

10% Potassium

B.
In order to calculate the actual percentage of each primary nutrient, you must multiply by a conversion factor.


10% N = 10% N

10% P = 10% x .44 = 4.4% P

10% K = 10% x .83 = 8.3 % K
9.
What is pH?
The acidity or alkalinity of a particular soil.
10.
How is pH measured?  By a scale that ranges from 0-14.

A.
Display and discuss transparency 6.3.3.

B.
Have students study the transparency and handout 6.3.4.
11.
What is relationship between the pH scale and the essential elements graphed on the chart?  The thickness of each element band indicates at what pH it is available to the plant.
12.
What pH value range allows the best availability of all nutrients?

6.5-7.0
13.
How can you alter soil pH?

A.
You can either raise or lower the pH by applying different materials.

B.
Limestone and dolomitic limestone raise the pH.  You can lower the pH by applying sulfur and aluminum sulfate.

14.
Practice soil testing by having the students collect soil samples.
A.
Divide testing site into uniform areas.

B.
Take thin vertical slice or core 6 inches deep.

C.
Take 10-20 different samples in area to be tested.

D.
Mix thoroughly together (composite mix).

E.
Fill bag to indicated line.

F.
Send the soil sample to your County Extension Agent.

15.
Interpret soil test results.
A.
Routine test measures.

· pH 

· phosphorous 


· potassium 

· calcium 

· magnesium

B.
Recommendations- amounts to add:

· limestone/1000 sq. ft.

· fertilizer/1000 sq. ft.

16.
What is the importance of taking plant tissues samples for nutrient analysis?
Explain that plant tissue analysis can identify nutrients not absorbed by plants.

· Nutrients may have been present in the soil 

· Identify problems causing plants not to absorb nutrients 

17.
Demonstrate how to take plant tissue samples.  Allow students to remove leaf samples from plants. 

A.
General rule of thumb is to sample the uppermost recently mature leaves.

B.
The recommended time to sample usually occurs just prior to the beginning of the reproductive stage for many plants.

C.
Sample plants which are showing a suspected nutrient deficiency symptom at the time or shortly after the visual symptoms appear.

D.
Do not sample or include plants under a nutrient stress for an extended period of time.

E.
Avoid dusty or soil-covered leaves and plants whenever possible.

F.
Send tissue sample to your County Extension Agent.

18.
Interpret plant tissue nutrient analysis report.  Display and discuss transparency 01.464 6.3.8
A.
Obtain a plant tissue laboratory report from the Cooperative Extension Service.

B.
Identify nutrient results.

19.
What are the symptoms of nutrient deficiency and over fertilization?  Distribute handout 01.464 6.3.5
An excess of an element(s) in the soil can tie up other element(s), thus resulting in a nutrient deficiency.

20.
Prepare a calendar for fertilization application.
A.
Select a plant or nursery crop.

B.
Identify the growth cycle of plant.

C.
Identify dates for fertilizer application.
Summary

Review the importance of soil nutrients in the production of nursery plants and turfgrasses.

Evaluation


Written test

Soil pH testing of soil.

Analysis of plants with deficiencies and identify the problem and solution(s)

6.3.1
[image: image1.png]H He
3 4 5 6 7 8 9 10
Li Be B C N o F Ne
11 12 13 14 15 16 17 18
Na | Mg Al Si P S Cl Ar
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca SC Ti v Cr Mn Fc Co Ni Cu Zn Ga Ge As Se Br Kr
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo TC Ru Rh Pd Ag Cd In Sn Sbh Te I Xe
55 56 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba Lu Hf Te w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
87 88 103 104 | 105 106 107 | 108 | 109 | 110 111 112 113 114 115 116 117 | 118
Fr R Ir Rf Db Sg Bh Hs Mt | Gun | Uvu | Uub | Uut | Uuq | Uup | Uuh | Uus | Uuo




Periodic Table

6.3.2
FERTILIZER CONTENTS

NNitrogen promotes dark green foliage,

   rapid growth, and increased protein.
PPhosphorus promotes early root

  formation, vigorous start, flowering,       

 
  maturity, winter hardiness, and    

  conversion of sugar to energy.

K Potassium promotes disease

 
   resistance, strong stems, winter              hardiness, and vigor.

6.3.3

pH Scale
Acidic                                 Alkalinity
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6.3.4
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Example of pH Scale

6.3.5
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The University of Georgia
     Cooperative Extension Service
College of Agricultural and Environmental Science / Athens, Georgia 30602-4356

Soil Test Report
Soil and Plant Analysis Laboratory

__________________(CEC/CEA signature)
Sample ID
	Grower Information
Client:
Doe, John 
123 Main Street

St. Elsewhere, GA 54321

Sample:
1

Crop:
GREENHOUSE TOMATOES
	Lab Information
Lab:
#180

Date:
04/07/98
	County Information
Rockdale County
1329 Portman Drive, Suite C

Conyers, GA 30094
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Results
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Recommendations

	Limestone
	Nitrogen 

(N)
	Phosphate (P2O5)
	Potash

(K2O)
	Sulfur

(S)
	Boron

(B)
	Manganese

(Mn)
	Zinc

(Zn)

	1.5 tons/acre
	** lbs/acre
	50 lbs/acre
	120 lbs/are
	**
	**
	**
	**


6.3.5

Soil Test Report
Soil and Plant Analysis Laboratory
Sample ID
	Grower Information
Client:
Doe, John 
123 Main Street

St. Elsewhere, GA 54321

Sample:
1

Crop:
GREENHOUSE TOMATOES
	Lab Information
Lab:
#180

Date:
04/07/98
	County Information
Rockdale County
1329 Portman Drive, Suite C

Conyers, GA 30094


GREENHOUSE TOMATOES Fact Sheet

*Common problems are overfertilization with N and inadequate levels of Ca and Mg. For best results, be sure the soil pH is 6.0 or better. Do not apply substantial quantities of N fertilizer before planting, since most of the N needs can be supplied by means of the irrigation water during the growing season. The initial N application should not exceed 60 lbs. N/A. However, if the soil is high in fertility, do not apply more than 30 lbs. N/A. Slow release N fertilizers have not been effective N suppliers and are not recommended. No additional N fertilizer should be applied until the first fruit set. Applications of N should be determined based on plant analysis results and interpretations.

Monitor the nutrient status of the plant with plant analysis to determine the nutrient balance and additional fertilizer needs. This is particularly important when plants are grown in an artificial soil mix.

When artificial mixes are used, be sure to add the additional Ca in the form of larger quantities of limestone and gypsum. It is generally advisable to leave the osmocote out of the mix. The needed N can be supplied through the irrigation water. For a 50-50 peat-vermiculite mix, per cubic yard of mix apply:

12.0
lbs. dolomitic limestone

2.5
lbs. 0-20-0 (superphosphate)

1.5
lbs. calcium nitrate

5.0
lbs. calcium sulfate (gypsum)

5.0
lbs. 7-40-0 MagAmp

1.0
oz. iron (chelated such as NaFe 138 or 330)

6.0
oz. Frited Trace Element 5Q3*

*If not available, apply 0.5 oz. sodium borate (borax) per cubic yard.

NOTE: The amount of N, P205, and 1(20 actually applied may deviate 10 lbs per acre from that recommended without appreciably affecting yields.

6.3.6
Nutrient Deficiency Symptoms
Watch for the following deficiency symptoms associated with each of these nutrients.
Nitrogen

Phosphorus

Potassium

Calcium

Magnesium

Iron

Boron

Molybdenum


There is general chlorosis (yellowing) of the plant. As time progresses, the lower leaves turn brown and fall off. Growth of the plant is stunted.

There is stunting of the plant and poor bud formation. Dark green foliage turns chlorotic with a purplish cast, especially on lower part of the plant.

Leaf margins first develop chlorosis and then turn brown in color. Leaf tissue eventually dies. Besides on the margins, discolored areas may be scattered across the leaf. These symptoms begin in the lowest part of the plant and progress upward.

Young leaves are prominently malformed and often chlorotic. Development of the stems growing point is arrested; root growth is poor.

Interveinal chlorosis (yellowing of the leaf between the veins) occurs in lower or older leaves and eventually progresses toward the top of the plant.

Young leaves develop interveinal chlorosis (in contrast to the older leaves for magnesium deficiency). Damage is confined to upper portions of the plant.

Symptoms vary according to the affected plant species: death of the growing point followed by growth of many side shoots below it (called a “witchs broom”); young leaves becoming thick and leathery and often chlo​rotic; and young leaves becoming very wrinkled. Damage is confined to upper portions of the plant.

Symptoms, usually found only in poinsettias, develop in October. First, margins of the middle leaves turn chlorotic and then curl inward. As the chlorosis spreads inward, the curled leaf margins turn brown.

� EMBED Photoshop.Image.5 \s ���





� EMBED Photoshop.Image.5 \s ���





� EMBED Unknown  ���





� EMBED Photoshop.Image.5 \s ���





� EMBED Photoshop.Image.5 \s ���








[image: image7.wmf]
Course: 01.464 Nursery Production and Management
Unit 6, Lesson 3

Revised May 2007
1

[image: image8.png]H He
3 4 5 6 7 8 9 10
Li Be B C N o F Ne
11 12 13 14 15 16 17 18
Na | Mg Al Si P S Cl Ar
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca SC Ti v Cr Mn Fc Co Ni Cu Zn Ga Ge As Se Br Kr
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo TC Ru Rh Pd Ag Cd In Sn Sbh Te I Xe
55 56 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba Lu Hf Te w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
87 88 103 104 | 105 106 107 | 108 | 109 | 110 111 112 113 114 115 116 117 | 118
Fr R Ir Rf Db Sg Bh Hs Mt | Gun | Uvu | Uub | Uut | Uuq | Uup | Uuh | Uus | Uuo




[image: image9.png]Very High

Phosphorus | Potassium Calcium Magnesium
_ P) (K) (Ca) (Mg)
Soil Test 78 277 1963 379
Index Ibs./acre Ibs./acre Ibs./acre Ibs./acre




[image: image10.png]High

Sufficient

1 = &

Low

Zinc Manganese
(Zn) (Mn)
20 35 5.6 Soil Test Index
Ibs./acre Ibs./acre (7.60 Lime Index)




_988804159.psd

_989040223.unknown

_989040643.psd

_988804283.bin

_988795307.psd

