Manure and Crop Nutrient Calculator Instructions
Nutrient Management Planner for Minnesota
Version 3.0
The Manure and Crop Nutrient Calculator is designed to determine whether sufficient crop acres are present to use manure nutrients in an agronomically and environmentally sound manner. It is generally run only during the first year of planning or when significant cropping or livestock changes are made. Results are used in Comprehensive Nutrient Management Plans and Strategic Nutrient Management plans for livestock or poultry operations.
The Calculator compares the total manure nutrient production from livestock and storage facilities, accounts for storage and application losses, and compares this to the total crop nutrient demand from the farm’s crop rotation. A multi-year average assessment, rather than using information from a single year, provides the best analysis of the manure nutrient supply and the crop nutrient demand.
Upgrading from version 2.1 to version 3.0
Producer files from the Manure and Crop Nutrient Calculator cannot be converted from version 2.1 to version 3.0. Data will have to be reentered, if needed. Generally, it will not be needed because the Calculator is only used during the first year of planning.
For the computer savvy, you can keep the old version and the old producer information by saving the old 2.1 file <MinAcres.mdb> in a separate folder from the Nutrient Management Planner 3.0 folder. The MinAcres.mdb file can be opened in MSAccess. However this data will not be accessible for the Nutrient Management Planner 3.0 to generate reports. DO NOT replace the new (3.0) MinAcres.mdb file in the Nutrient Management folder with the old version. Keep the old version in a separate folder.
Starting the Manure and Crop Nutrient Calculator
The Calculator allows information from many livestock operations to be entered and saved within the same file. Information for a single livestock operation is entered on a series of five data input forms that can be accessed by clicking on the labeled tabs found below the “Manure and Crop Nutrient Calculator” name. The data input form names are “Operator”, “Manure Storage”, “Livestock”, “Application”, and “Crops”. On each form, blanks with red labels denote information that is required for the program to function and perform necessary calculations. NOTE: If developing a nutrient/manure management plan to meet USDA-NRCS program requirements, all information on the input forms will need to be completed.
To start a new livestock operation, click on the “New Operator” button on the lower left-hand corner of the viewing screen. To access and edit data to a previously saved livestock operation, select the name from the search box in the upper right-hand corner of the screen or type the first few letters of the last name in that box. To delete an operator or farm operation, click the Delete Operator button when the desired information to delete is in the input boxes. WARNING! Deleting the operator will delete all associated manure, livestock, manure application and crop records from the file.
Tips for working with all input forms
Saving: A row of data (a record) is saved when you move to another row or to another input form.
Moving around a form: On all forms, pressing the TAB key moves you from one data field to the next in the most logical sequence for that particular form. You can also move from field to field with the mouse, but the TAB is more efficient, and helps ensure that all required data fields are filled.
Don’t miss the right side of the form: Several forms are too wide to view all at once. Use the horizontal scroll bar to see the right side. 
Cancelling an entry: If you have not yet saved a row of data by closing the form or moving to the next row, you can cancel the current data field entry by pressing the ESC key. Press ESC a second time to cancel entries to the entire record (row of data) where you were working. If you were editing information, the old values will be restored.  
Deleting a row of data: Click on the small box to the left of the row. When this box is highlighted and contains an arrow, the entire row can be deleted by hitting the delete button on your keyboard.
Operator Input Form
The Operator Input Form is used to enter information about the producer. Two fields are required: the First Name and Last Name of the producer. The first and last names are used as a unique identifier to separate information within the databases and also as a way to retrieve information later on about a particular operation. Producer Address and Phone number is optional information, however, this information is used when generating reports. The comments input box is for written text which will be printed on many of the reports describing the livestock operation and crop production sequence (rotation) of the farm.
Manure Storage Input Form 
The Manure Storage Input Form is used to enter information about all of the manure storage systems used by the livestock operation. To enter information fill in the blanks starting from the left side of the form. Use the horizontal scroll bar to view the right side of the form. 
· Manure Storage Identification – Enter the manure storage name or collection area description. An example might be “Swine Building 1”, “Dairy Pit” or “Concrete Lot”.
· Storage Type – Select type of storage system from drop-down list.
· Storage Capacity – Rated storage system capacity if available. (optional)
· Storage Units – Filled in automatically based on storage type.
· Storage Length – Enter how many days the manure is typically stored. (optional)
· Both Manure Volume and Analysis are Measured – (optional) Select this box only if both a measured manure volume and manure test analysis are available for the storage system. Use the mouse to select the box or use the TAB key to highlight the box and hit the space bar to select the box. The next five data input blanks will need to be filled in if this selection box is checked.
· Annual Measured Volume – Enter the measured weight or volume of manure collected over one year’s time.
· Manure Analysis Date – Enter the date the manure test sample was taken.
· Test Analysis Total N – Enter the total nitrogen content from the manure test analysis.
· Test Analysis P2O5 – Enter the P2O5 content from the manure test analysis.
· Test Analysis K2O – Enter the K2O content from the manure test analysis.
· Analysis Units – Filled in automatically based on the storage units.
· Sampling Frequency – Select how often manure test samples are being taken or being planned from the drop-down list.
· Sampling Method – Select the procedure in which manure test samples are being collected or being planned from the drop-down list.
Annual lbs. of N, lbs. of P2O5 and lbs. of K2O for each manure storage system are calculated if “Both Manure Volume and Analysis are Measured” box is checked for the storage system and the necessary information is entered.
Clicking on the “Recalculate Total Measured Nutrients” button near the lower left-hand corner of the form will calculate the total measured nutrients from all storage systems that have the required measured information. NOTE: The Recalculate button will need to be clicked whenever information on the form is edited.
Nutrient losses from the storage facility are calculated if a measured manure analysis is not available. Nitrogen losses for different types of storage facilities are shown in Table 1 below. Losses of P2O5 and K2O from storage are typically small or non-existent, therefore they are given a zero value.
Table 1. Nitrogen losses from manure as affected by storage method
	Storage Type
	Percent N Loss

	Daily scrape and haul
	25

	Manure pack
	30

	Open lot
	50

	Litter
	35

	Above ground tank
	20

	Below ground covered pit
	20

	Below ground open pit
	25

	Under-floor dry storage
	25

	Under-floor liquid storage
	20

	Earthen storage
	30


Source: Animal Manure as a Plant Nutrient Source, ID-101, Cooperative
Extension Service, Purdue University, 2001 
To delete the information on a manure storage system, click on the small box to the left of the desired manure storage identification name. When this box is highlighted and contains an arrow, the entire row can be deleted by hitting the delete button on your keyboard.

Livestock Input Form 
The Livestock Input Form is used to estimate manure nutrients based on characteristics of the different livestock groups in the farm operation. Before using this form enter at least one manure storage system in the “Manure Storage” input form. All six data entry blanks on the livestock form are required by the program for making calculations. Each line should contain a livestock group where animals are of similar size and are handled and managed the same. Enter the data as follows:
· Animal Type – Select the type of animal group from the drop-down list
· Average Weight – Enter the average weight on a per animal basis. For example, an average weight is 1000 lbs per animal for a beef feeder group when starting at 700 lbs. per head and finishing at 1300 lbs per head. 
· Number of Animals – Enter the number of animals
· Number of Days – Enter the number of days that the livestock are utilizing the facility
· Percent Manure Collected – Enter the percent of manure that is collected in the storage system. The majority of manure systems have complete containment and therefore 100% of the manure is collected. A few systems such as dirt open lots that are not frequently scraped, but have a collection area for collecting solids during periods of runoff, will have values less than 100% manure collected.
· Where Stored – Select the manure storage system from the drop-down list where manure from this animal group is stored. The storage system selection list will be limited to those manure source names or descriptions that were previously entered on the “Manure Storage Input Form”.
Estimated lbs. of N, lbs. of P2O5 and lbs. of K2O that are excreted from each livestock group are calculated when the required information is complete. The estimated nutrient production is calculated using excreted values found in Table 2.
Total estimated nutrients from all livestock is calculated at the bottom of the form by clicking on the “Recalculate Total Estimated Nutrients” button near the lower left-hand corner of the form. NOTE: The Recalculate button will need to be clicked whenever information on the form is edited.
To delete the information on a livestock type, click on the small box to the left of the desired animal type name. When this box is highlighted and contains an arrow, the entire row can be deleted by hitting the delete button on your keyboard.
Table 2. Daily manure nutrient production for livestock, as excreted
	Animal Type
	Excreted Nutrients in Manure¹ (lbs.)

	
	N
	P2O5
	K2O

	Beef calf
	0.444
	0.200
	0.356

	Beef finishing
	0.360
	0.107
	0.227

	Beef cow
	0.350
	0.180
	0.290

	Dairy calf
	0.440
	0.080
	0.360

	Dairy heifer
	0.307
	0.107
	0.307

	Milk cow
	0.721
	0.371
	0.407

	Dry cow
	0.300
	0.107
	0.236

	Veal
	0.120
	0.080
	0.200

	Nursery pig
	0.800
	0.400
	0.400

	Grow-finish pig
	0.600
	0.200
	0.267

	Gestating sow
	0.167
	0.100
	0.133

	Lactating sow
	0.453
	0.293
	0.347

	Layer
	0.867
	0.267
	0.40

	Broiler
	1.105
	0.700
	0.500

	Turkey (female)
	0.780
	0.510
	0.340

	Turkey (male)
	0.555
	0.370
	0.240

	Sheep
	0.400
	0.200
	0.400

	Horse (sedentary)
	0.180
	0.060
	0.060

	Horse (intense exercise)
	0.300
	0.150
	0.230


¹ Excreted nutrients per day per 1,000 lbs. animal weight.
Source: Adapted from Manure Characteristics, MWPS-18 Section 1, Midwest Plan Service, 2004.

Application Input Form 
The Application Input Form lets you enter data on how manure applications to cropland are managed based on the manure source and type. The first step is to select a manure storage system from the list which was originally entered on the “Manure Storage” form. Fill in the remaining application information for that storage system starting from the left-hand side of the form. Be sure to scroll all the way to the right side of the form and enter all required information. Up to two manure applications can be entered on this form for each manure storage system. Other data entry information include:
· Commercial Hauler – Select whether a commercial hauler is used. Use the mouse to select the box or use the TAB key to highlight the box and hit the space bar to select the box. (optional)
· Spreader Type – Select the type of application equipment used from the drop-down list. (optional)
· Spreader Calibrated – Select whether the spreading equipment is calibrated. Use the mouse to select the box or use the TAB key to highlight the box and hit the space bar to select the box. (optional)
· Date Calibrated – Enter the date the equipment was calibrated. (optional)
· Calibration Procedure – Select how the equipment was calibrated from the pull-down list. (optional)
· 1st Application Method – Select the application method from the pull-down list.
· % 1st Application – Enter the percent of total manure weight or volume that will be applied using this specified method and timing. If the percent 1st application is less than 100%, the remaining manure will be defaulted to a 2nd application in which the last three entry blanks will be used.
· 1st Application Timing – Select the manure application timing from the pull-down list that best represents when this manure will be applied.
· 2nd Application Method - Select the application method from the pull-down list if the percent 1st application is less than 100%.
· % 2nd Application – Entered automatically from the remaining manure left to apply if the percent 1st application is less than 100%.
· 2nd Application Timing - Select the manure application timing from the pull-down list that best represents when this manure will be applied if the percent 1st application is less than 100%.
Nitrogen Application losses are calculated using information from USDA-NRCS MN-CPA-35 Fact Sheet on manure nutrient availability to crops. (http://www.mn.nrcs.usda.gov/) All applied P2O5 and K2O is assumed available over the course of the rotation.
To delete the manure application information, click on the small box to the left of the desired manure storage identification name. When this box is highlighted and contains an arrow, the entire row can be deleted by hitting the delete button on your keyboard.

Crops Input Form 
The Crops Input Form is used to calculate the total annual nutrient demand from all crops. The program then compares the nutrient demand from crops receiving manure to the amount of nutrients supplied by manure from the farm operation.
For each crop grown on the farm, the form asks for the two preceding crops. Preceding crop information is used to estimate nutrient removal and nutrient crediting. You may need to list a crop in more than one row if the preceding crops differ. For each crop, indicate the average number of acres grown annually.
Enter the following crop information by tabbing through the blanks, starting from the left-side of the form. Use the horizontal scroll bar to view the right side of the form.
· Designated Crop – Select a crop from the pull-down list.
· Previous Crop (1 Year Ago) – Select a crop from the pull-down list that is typically grown the year before the “Designated Crop”.
· Previous Crop (2 Years Ago) – Select a crop from the pull-down list that is typically grown two years before the “Designated Crop” in the rotation. (This is optional, unless alfalfa was grown two years before a “Designated Crop” that requires nitrogen fertilization.)
· Crops not receiving manure – Check the box if the designated crop will not or infrequently receives manure.  Do not check the box if alfalfa is the designated crop and is not receiving manure but manure was applied to the preceding crop (1 year ago).
· Avg. Annual Acres – Estimate the average number of acres dedicated to the designated crop each year.
· Designated Crop Expected Yield – Enter the realistic yield goal for the “Designated Crop”.
· Units – Yield units are entered automatically based on “Designated Crop”.
· Soil Organic Matter – Select the average soil organic matter level for the crop acreage.
Columns on the far right show the estimated nutrient demand for the crop. Crop nitrogen demand is calculated using two methods: 1.) UM recommended nitrogen is based on University of Minnesota fertilizer guidelines and is used for crops that require nitrogen fertilization. 2.) Crop N removal is used for all other crops. Nitrogen removal values that are used in the calculations can be found in Table 3. Both methods calculate the nitrogen demand for the acres shown as receiving manure. (See “Crops not receiving manure” above.)
Crop nutrient demand for P2O5 and K2O is calculated for all crops and for all the acres of each given crop scenario using the removal values in Table 3.
To delete the information for a crop, click on the small box in front of the crop row. When this box is highlighted and contains an arrow, the entire row can be deleted by hitting the delete button on your keyboard.
Table 3. Nutrient Removal in the Harvested Portion of the Crop
	Crop
	Yield Units
	Crop Nutrient Removal (lbs. per unit yield)

	
	
	N
	P2O5
	K2O

	Alfalfa
	tons (air dry)
	50.4
	10.8
	46.2

	Alsike clover
	tons (air dry)
	40.8
	10.5
	54.0

	Barley (grain)
	bushels
	0.93
	0.37
	.024

	Birdsfoot trefoil
	tons (air dry)
	45.3
	9.3
	41.1

	Canola
	cwt
	3.5
	1.3
	1.1

	Corn (grain)
	bushels
	0.77
	0.35
	0.20

	Corn silage
	tons (as fed)
	7.8
	3.8
	7.4

	Edible beans
	lbs
	0.04
	0.01
	0.03

	Grass hay or pasture
	tons (air dry)
	27.1
	8.9
	31.3

	Grass/legume
	tons (air dry)
	43.5
	11.2
	41.3

	Mustard
	cwt
	3.5
	1.3
	1.1

	Oats (grain)
	bushels
	0.6
	0.25
	0.16

	Peas
	lbs
	0.04
	0.01
	0.01

	Potatoes
	cwt
	0.37
	0.14
	0.56

	Rapeseed
	cwt
	3.5
	1.4
	1.1

	Red clover
	tons (air dry)
	45.1
	10.8
	41.1

	Rye (grain)
	bushels
	1.06
	0.44
	0.31

	Soybeans
	bushels
	3.5
	0.82
	1.0

	Sugar beets
	tons
	5.3
	2.2
	7.3

	Sunflowers
	lbs
	0.03
	0.01
	0.01

	Sweetcorn
	tons
	17.8
	11
	13.9

	Wheat (grain)
	bushels
	1.4
	0.53
	0.3


Source: Adapted from the Crop Nutrient Tool: USDA, NRCS, 2008, The PLANTS database (http://plants.usda.gov), National Plant Data Center, Baton Rouge, LA 70874-4490 USA

Generating Reports
A report from the list below can be generated by selecting one of the four report buttons at the bottom of the computer screen. All of the reports are displayed in a preview form. For multiple page reports, you can navigate through the pages by using the page indicator arrows at the lower left-hand corner of the report screen.
To print the report, click the Print button on the toolbar. NOTE: Close out of the report before continuing on with the program.
Summary Report summarizes the total nutrients supplied from the manure with nutrient demand from the crop rotation. The end result is the determination of spreadable acres needed to utilize the nutrients from manure and any additional acreage requirements.
Manure Nutrient Report provides the details of the manure nutrient supply. The details include where the nutrients are originating from and how much is produced.
Crop Nutrient Report provides the details of crop nutrient demand from the crop rotation. 
Manure Source Report generates a general description of the manure storage, handling and testing. 

Database File Management
Unlike the Manure and Crop Nutrient Calculator in previous versions of Nutrient Management Planner, this database is automatically compacted each time the database is closed.  There is no need to compact the database manually.
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