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Learning Objectives Today

(1) Review the 6 basic concepts

(2) Recognize the parts of the soil test                                                        

recommendation

(3) Choose the correct type of fertilizer

(4) Learn how to determine the contribution of

organic amendments and cover crops

(5) Learn how to calculate liquid fertilizer rates (drip)



Concept 1

The Four Pillars of Vegetable Production

ÅMarketing plan

ÅFertilization schedule

ÅIrrigation schedule

ÅPest management plan
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Pillar #1 - Irrigation schedule

1. Have a target irrigation volume based on weather 
demand and crop stage of growth.

Target:

- small plants: 2 x 30 min/day (20-25 gal/100ft/day)

- large plants: 3 x 1hr/day (70-80 gal/100ft/day)

2. Fine tune schedule and monitor soil moisture (SWT 
or VWC)

3. Know the contribution of rainfall

4. Have a rule for splitting irrigation (highest volume 
before leaching is expected)

5. Keep irrigation records
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Pillar #2 

Fertilizer schedule

1. Soil test and understand the recommendation

2. Lime if necessary

3. Apply organic amendments (cover crop, compost, 

manure)

4. Incorporate the preplant fertilizer; sidedress; or  

develop a weekly fertigation schedule (drip)

5. (Use foliar fertilization)

6. Assess the efficacy of the fertilizer program through 

leaf or petiole analysis

7. (Trap residual nutrients at the end of the season with 

a cover crop)



Definitions

ÅA cover crop is a crop planted primarily to 

manage soil fertility, soil quality, water, weeds, 

pests, diseases, biodiversity and wildlife in an 

agroecosystem.

ÅCompostis organic matter that has been 

decomposed and recycled as a fertilizer and soil 

amendment.

ÅFertilizeris any organic or inorganic material of 

natural or synthetic origin (other than liming 

materials) that supplies one or more plant 

essential nutrients. 



A poor irrigation management plan 

WILL negate all the efforts and the 

benefits of a good fertility plan.

It is not one or the other.

It has to be BOTH!
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Concept 2:

The Four ñRòs of fertilization

ÅRight Source What material?

ÅRight Rate How much?

ÅRight Time When?

ÅRight Place Where?



Concept 2:

The Four ñRòs of fertilization

for record keeping:

ÅDate

ÅWhat material?

ÅHow much?

ÅWhen?

ÅWhere?

ÅTractor operator

ÅTractor speed

ÅWeather



Concept 3:

Fertilizer placement

ÅBroadcast (lime, compost, cover crop)

ÅModified broadcast (preplant, compost)

ÅBand (fertilizer, compost)

ÅFertigation injection (drip)



Modified Broadcast

targeted surface = bed width x lbf

Fertilizer is applied only where the beds 

will be formed

30 lbsN /A



Modified Broadcast

targeted surface = bed width x lbf

No fertilizer is applied in the alleys

30 lbsN /A



Modified Broadcast

targeted surface = bed width x lbf

No fertilizer is applied in the alleys

30 lbsN /A



Concept 4:

OK: a rate is in ñpounds per acreò.

But, what is an acre?



What is an acre?

1. Real estate definition: 1 acre = 43,560 sq-ft

2. Linear bed foot definition (fertilizer, irrigation):

Drip irrigation: 1 acre = 43,560/bed spacing = X lbf

Example 1: 1 acre of watermelon on 8ft centers is 

5,445 lbf (43,560/8)

Example 2: 1 acre of sweet corn with rows 28 inches 

apart is 18,930 linear feet of row (43,560/2.3)

3. Treated acre (pesticide): area that is the target of the 

application (real estate, area under plastic, lbf)



Concept 5:

Standard row spacing for

Hills or Flat Ground Cultivation
(1 acre = 43,560 sq-ft)

Row 

Spacing

1.5 feet

(18 inches)

2 feet

(24 inches)

2.5 feet

(28 inches)

3 feet

(36 inches)

Crop Bean Cabbage Sweet corn Bean, 

Potato, 
Sweetpotato

Linear ft 

of 

row/acre

29,040 21,780 17,424 14,520



Concept 5

Standard bed spacing for

Raised Bed Cultivation
(1 acre = 43,560 sq-ft)

Bed Spacing 4 feet 5 feet 6 feet 8 feet

Crop Strawberry CantaloupeTomato

Pepper

Eggplant

Watermelon

Linear ft of 

bed /acre

10,890 8,712 7,260 5,445



Concept 6:

Selection of fertilizer materials

ÅX-Y-Z: N-P2O5-K2O means that there are X, Y and Z 
lbs of N, P2O5 and K2O, respectively, in 100 lbs of 
fertilizer material

ÅImportance of 0:

If ñhigh Pò soil test, use X-0-Z

ÅImportance of ratios:

if N and K2O are needed in

equal quantities, use X:0:X ratio



The 6 Concepts: Summary

1.The four pillars of vegetable production

2. Manage water and nutrients together

3. The 4 Rs: Right source, place, time and rate

4. What is an acre?

5. Standard row and bed spacings

6. Know the fertilizer grade



Aparna or Eric



How do we use all this to come up 

with a fertility and irrigation plan?

From concepts to practice:



Soil testing

We need to soil test to determine 

what part of the CNR will be 

supplied by the soil, and which part 

needs to be supplied through 

compost application, cover crop and 

fertilizer application.
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The Crop Nutritional Requirement:

Source of nutrients needed to grow a crop

FertilizationSoil

CNR

Other

Compost  

Cover crop



Nutrient Management Plan: Overview

Fertilization

Contributions

Crop needs

What is often

left out



Overall Approach to Nutrient Management (I)

Identify

Homogenous

Growing zones

Take a 

Representative

soil sample

Use soil-test

results to identify

recommendation

Identify local

sources of

compost or manure

Estimate total

nutrient content

of compost

or manure

Prior season

cover crop

Estimate nutrient

content of

cover crop

Estimate

dry matter of

cover crop

Estimate

nutrient release

from cover crop



Overall Approach to Nutrient Management (II)

Estimate

nutrient release

from organic matter

Add up nutrients

from 

organic sources

Recommendation

minus

organic sources

Do the

right math

Calibrate

equipment

=

Nutrients needed Keep records

Estimate

nutrient release

from comp/manure

Are we done?



Overall Approach to Nutrient Management (III)

Are we done?

Keep records

No!

No!
No!

No!
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Nutrient and Irrigation Management: Overview

Fertilization

Contributions

Crop nutritional

requirement
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Nutrient and Irrigation Management: Overview

Fertilization

Contributions

Crop nutritional

requirement

Irrigation

scheduling

Irrigation

system

maintenance

Monitoring

crop nutrient

status
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Fertilization worksheet
Nutrient source N

(lbs/acre)

P2O5

(lbs/acre)

K2O

(lbs/acre)

Soil test 

recommendation

- Compost

- Cover crop

- Manure

- Organic matter 

decomposition

= Fertilizer need

Preplantapplication

Sidedress/Injection



Now, letôs plough under our cover crop

A sorghum sudangrass was 

planted as a cover crop with 

nutrient content of 1.5% N, 

0.2% P and 2% K, a N 

mineralization rate of 23%, 

an availability of 70% P and 

80% K, and a biomass yield 

of 9.800 lbs/acre and 10% 

moisture content.
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Sorghum Sudangrass

ÅTall (18 to 197 in) warm-season annual grass

ÅFrost sensitive

ÅMultiple usages

ÅBiomass 15,000-20,000 lb/a with multiple 

cuttings

ÅN content about 1.5%

ÅMay be used in mixes with sesbania, sunn hemp, 

cowpea, and buckwheat



What is the nutrition content (total) and 

contribution (available) of the cover crop?

ÅDry matter production:

DM = 9, 800 x (1-0.1) = 8,820 lbs /acre DM

ÅNutrient content of 1.5% N, 0.2% P and 2% K

ÅN content: 8,820 x 1.5 / 100 =132 lbs

ÅPcontent: 8,820 x 0.2 / 100 =18 lbs (x 2.29)

ÅK content: 8,820 x 2 / 100 = 176 lbs (x 1.2)



Fertilization worksheet
Nutrient source N

(lbs/acre)

P2O5

(lbs/acre)

K2O

(lbs/acre)

Soil test 

recommendation

- Compost

- Cover crop: total 132 41 212

- Manure

- Organic matter 

decomposition

= Fertilizer need

Preplantapplication

Sidedress/Injection



What is the nutrition content (total) and 

contribution (available) of the cover crop?

ÅA N mineralization rate of 23%, an availability of 

70% P and 80% K,

ÅN content: 8,820 x 1.5 / 100 =132 lbs

ÅN available: 132 x 0.23 = 54 lbsN/acre

ÅPcontent: 8,820 x 0.2 / 100 =18 lbs

ÅP2O5 available: 18 x 0.70 x 2.29 = 29 lbsP2O5/acre

ÅK content: 8,820 x 2 / 100 = 176 lbs

ÅK2O available: 176 x 0.80 x 1.2 = 169 lbsK2O/acre



Fertilization worksheet
Nutrient source N

(lbs/acre)

P2O5

(lbs/acre)

K2O

(lbs/acre)

Soil test 

recommendation

- Compost

- Cover crop: total

Available
132

54

41

29

212

169

- Manure

- Organic matter 

decomposition

= Fertilizer need

Preplantapplication

Sidedress/Injection



Remember,

ÅIn this example, total means ñtotal in any 

formò, and ñavailableò means ñwill be 

released in a form that the plant can take 

upò.

ÅBased on row spacings or raised bed 

spacing and width, a smaller fraction will 

actually be accessible by the plant

ÅWhat will happen to nutrients released 

between the planted rows?



Overall Approach to Nutrient Management (I)

Identify

Homogenous

Growing zones

Take a 

Representative

soil sample

Use soil-test

results to identify

recommendation

Identify local

sources of

compost or manure

Estimate total

nutrient content

of compost

or manure

Prior season

cover crop

Estimate nutrient

content of

cover crop

Estimate

dry matter of

cover crop

Estimate

nutrient release

from cover crop



Our soil test results show:

ÅWe want to apply 5 ton/acre of compost:

Å$40/ton +$10 ton/acre for spreading and 

transportation

Åfertilizer analysis N 2%, P 1% and K 1% (dry 

weight basis)

Åmoisture content: 30%

Ådepth of incorporation root zone (12 inches)



Broadcast compost application

Å5 ton/acre = 10,000 lbs/43,560 sq-ft

ÅWe will apply 0.25 lb /sq-ft of compost, 

uniformly over the entire field, then incorporate 

it.



Broadcast compost application

Å5 ton/acre = 10,000 lbs/43,560 sq-ft

ÅWe will apply 0.25 lb /sq-ft of compost, 

uniformly over the entire field, then incorporate 

it.

ÅHow much does this application cost?

Å5 tons x ($40/ton + $10/ton application and 

transport) = $250/acre 





Broadcast compost application
ÅHow much N-P2O5 and K2O does this compost 

application provide?

ÅFertilizer analysis N 2%, P 1% and K 1% (dry 

weight basis) and moisture content: 30%

ÅDry weight applied: 5 x 2,000 x 0.70 = 7,000lbs (or 

70 x 100lbs)

ÅNutrient contribution:

Å70 x 2 = 140 lbs of N

Å70 x 1 = 70 lbs of P = 70 x 2.2910 = 154 lbs P2O5

Å70 x 1 = 70 lbs of K = 70 x 1.2047 = 84 lbs K2O



Broadcast compost application
Nutrient source N

(lbs/acre)

P2O5

(lbsa/acre)

K2O

(lbsa/acre)

Soil test 

recommendation

- Compost: broad. 140 154 84

- Cover crop

- Manure

- Organic matter 

decomposition

= Fertilizer need

Preplantapplication

Sidedress/Injection



We made a broadcast application 

of compost. Good!



We made a broadcast application 

of compost. Good!

Are the crop roots having access to all the compost?

What will happen to the nutrients from the compost 

that fell between the rows?

Are all the nutrients available to the  first crop? 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&docid=ggUtHkZdr61H6M&tbnid=NFH5KC_nhKlnNM:&ved=&url=http%3A%2F%2Fwww.acneeinstein.com%2Freader-question-bodybuilding-worries%2F&ei=_iLJU7A8werxAe7ggNgD&bvm=bv.71198958,d.b2U&psig=AFQjCNEbgnfjq5a_jPSe0vgfjsA3w-ydCg&ust=1405777022578717
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&docid=ggUtHkZdr61H6M&tbnid=NFH5KC_nhKlnNM:&ved=&url=http%3A%2F%2Fwww.acneeinstein.com%2Freader-question-bodybuilding-worries%2F&ei=_iLJU7A8werxAe7ggNgD&bvm=bv.71198958,d.b2U&psig=AFQjCNEbgnfjq5a_jPSe0vgfjsA3w-ydCg&ust=1405777022578717


If we grow cantaloupes on 28-

inch wide beds and rows spaced 

5-ft apart, only 2.3/5 = 50% of the 

compost will be under the plastic,

how much nutrients would be 

accessible?



Cantaloupes - The soil test results are in:
Nutrient source N

(lbs/acre)

P2O5

(lbs/acre)

K2O

(lbs/acre)

Soil test 

recommendation
150 0 (VH) 100 (M)

- Compost: broad.

accessible
140

70

154

77

84

42

- Cover crop

- Manure

- Organic matter 

decomposition

= Fertilizer need

Preplantapplication

Sidedress/Injection



Typically, 50% of nutrients from 

compost are available for the first 

crop;

How much nutrient will be available?



Cantaloupes - The soil test results are in:
Nutrient source N

(lbs/acre)

P2O5

(lbs/acre)

K2O

(lbs/acre)

Soil test 

recommendation
150 0 (VH) 100(M)

- Compost: broad.

accessible

available (1st crop)

140

70

35

154

77

36

84

42

21

- Cover crop

- Manure

- Organic matter 

decomposition

= Fertilizer need

Preplantapplication

Sidedress/Injection



If we grow snap beans on 18-inch 

row spacing and the roots grow 6-

inch on each side of the plant, 

1/1.5 = 66% of the compost will 

be accessible by the roots.

how much nutrients would be 

accessible?



Snap beans - The soil test results are in:
Nutrient source N

(lbs/acre)

P2O5

(lbs/acre)

K2O

(lbs/acre)

Soil test 

recommendation
100 0 (H) 120(VL)

- Compost:broad.

accessible
140

92

154

102

84

55

- Cover crop

- Manure

- Organic matter 

decomposition

= Fertilizer need

Preplantapplication

Sidedress/Injection



Typically, 50% of nutrients from 

compost are available for the first 

crop

How much nutrient will be available?



Snap beans - The soil test results are in:
Nutrient source N

(lbs/acre)

P2O5

(lbs/acre)

K2O

(lbs/acre)

Soil test 

recommendation
100 0 (H) 120(VL)

- Compost:broad.

accessible

available (1st crop)

140

92

46

154

102

51

84

55

27

- Cover crop

- Manure

- Organic matter 

decomposition

= Fertilizer need

Preplantapplication

Sidedress/Injection



Lessons: compost application

ÅBroadcast application is easier, but a portion 

of the compost will be in the alleys

ÅOnly 50% of the nutrients are available to 

the first crop.

ÅBased on compost mineralization, about 

50% of what is left will be available to the 

second crop (50% of 50% = 25% of the 

initial amount)



Estimated N availability from compost

(50% per crop)

ÅCrop 1

ÅCrop 2

ÅCrop 3

Total N = 92 lbs /A Available: 46 

23 lbs / A23

1212



Overall Approach to Nutrient Management (I)

Identify

Homogenous

Growing zones

Take a 

Representative

soil sample

Use soil-test

results to identify

recommendation

Identify local

sources of

compost or manure

Estimate total

nutrient content

of compost

or manure

Prior season

cover crop

Estimate nutrient

content of

cover crop

Estimate

dry matter of

cover crop

Estimate

nutrient release

from cover crop



Overall Approach to Nutrient Management (II)

Estimate

nutrient release

from organic matter

Add up nutrients

from 

organic sources

Recommendation

minus

organic sources

Do the

right math

Calibrate

equipment

=

Nutrients needed Keep records

Estimate

nutrient release

from comp/manure

Are we done?


