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Oregon Department of Agriculture
ANIMAL INCREASE REQUEST
National Pollutant Discharge Elimination System
(NPDES PERMIT)

Statutory Authority

Oregon Revised Statutes (ORS) 468B.050 When permit required

ORS 468B.210 Maximum number of animals based on ability to contain, treat, hold and dispose of
wastes as necessary to comply with all conditions of the permit.

A. General Information Master Address #

Name or Business Name j ‘2 S H e i"cefs

Facility Location Address IL!QLIB Mqrauuam @‘7(
City MT A-hj@[ Oﬂ Zip Code ?7.34:2 County M A\ O

B. Livestock Type: Circle the item that best represents your operation.
1. Beef Feedlot (Fattening) 2. Beef Cattle (Cow/calf) 3. Hogs 4. Sheep and Goats
@Dairy Farm, Heifer Replacement Farm 6. Poultry/Broiler 7. Poultry/Eggs

7. Mink/Rabbits 8. Horses and Other Equine 9. Other

C. Current Permitted Animal Numbers: In the space below please describe your number of
animals by herd composition or class. 2004) 200H ~Svo# , 1500 S00 ~-gs0
1SR gsoH-NS0#, /S0 1/SOK - J300#

D. Current Permitted CAFO Designation: Circle one. See reverse side for table.

Large Federal CAFO Medium Federal CAFO State CAFO

E. Proposed increase in permitted animal numbers: In the space below please describe your

S oo STo, YL S B ST ETeH, 1300 4254, 110D 1200

F. New CAFO Designation based on increased animal numbers. Circle one. See reverse side
for table.

Larae Federal CAFO Medium Federal CAF_O) State CAFO

G. Certification:
I understand that an approved animal waste management plan is required prior to permit increase. I
agree to prepare and implement an animal waste management plan in accordance with the requirements

and timelines specified in permit.
g ZA ( Suseph F D

Déte Print Name

turef(operator or owner)

Signature (operator or owner Date Print Name

June 2005



GENERAL NARRATIVE DESCRIPTION

J & J Farm is located at 14243 Marquam Road Mt. Angel, Oregon and is
owned by Joe Duda. The operation is a heifer facility in Marion County. The facility is
in full operation year round. The operation is located on 75 acres in Mt. Angel, Oregon.
The current herd is composed of 650 dairy heifers and the operator would like to expand
to 990 heifers. Six sets of animals make up the entire herd. The heaviest and oldest of
the herd is 140 heifers that average 1200 pounds. Set two is made up of 130 heifers
averaging 825 lbs, set three includes 190 heifers that average 675 Ibs, set four is made up
of 160 heifers averaging 500 Ibs, set five is 100 heifers averaging 100 Ibs and the
youngest set is made up of 270 heifers averaging 100 lbs. All animals are confined year
round. The facility uses a dry scrape system and scrapes the manures to a 20°x10°x8’
reception tank where they are pumped over a sidehill separator. The solid manures are
collected on a concrete péd housing the separator. Owner Joe Duda states that the solids
will then be composted and used as a bedding source or exported. One hundred percent
of the solid manures are transported off of the facility to neighboring crop growers. The
liquid manures are pumped north of the facilities to a two-cell storage lagoon. Bedding
materials consist of straw and grass seed screenings. The cropping system takes into
account the 53 home piece acres. The home property is harvested as Ryegrass haylage
and corn silage. All fields on site are tiled to Zellner Creek that runs east to west through

the property north of the facilities.

Manure Storage and Application

Manure from the barns and outside concrete lot is scraped into a 20°x10°x8” deep
concrete below ground collection tank. Manure is agitated and pumped over a separator
with the liquid going into a two-cell storage pond. The settling cell is 2.5 acre-feet and
the main cell is 9.2 acre-feet. Solids are stored on a 60°x80° concrete slab. The operation
has the ability to add liquids to the below ground tank to aid in agitation. One calf barn
and part of a second are straw pack. The third set of heifers has a combination straw

pack and scrape system and the youngest/sixth set of heifers is 100% straw pack. These



barns are cleaned of the pack a couple of times a year. The solids are moved directly to
the solids pad for export. There are approximately 245 days of solid storage. The liquid
manures after separation flow into the first settling pond measuring 2.5 acre-feet and then
pumped north to the second lagoon measuring 9.2 acre-feet. Together these two lagoons
equal approximately 11.7 acre-feet (AF). There are approximately 105 days of liquid
storage. The silage bunker space equals approximately 18,000 square feet. All of the
runoff from the bunker is directed to a drain in the NE corner where it is diverted to the
ponds. All contaminated water from the barns and yard area will be directed to the waste
storage pond. All barns will be guttered to divert clean water away from manure storage
facilities. The operator will contain all wastewater within the facilities while diverting

clean water out of the system.

There are two large exercise lots to the west of the facilities. These lots are used
during the summer season to give the animals room to roam around. A couple of times
during the season and before fall the lots are scraped and grass seed spread. The material

scraped up is included in the solids exported.

Manure is applied to the acreage via the use of a liquid “big gun” traveler. Manure will
be applied to the acreage via calibrated equipment to meet the expected nutrient uptake of
the crop system. The average elevation is approximately 200 feet and the properties most
noticeable change in elevation is at Zollner Creek. Application of manure will be done at
appropriate times of the year as to utilize nutrients for maximal forage production. No
manure will be applied to frozen or saturated soils. A minimum vegetative buffer of 35

feet will be maintained between application areas and waterways.
SPECIFIC DESCRIPTIONS AND CALCULATIONS

Land Application Areas

The operation manages 53 acres of its own land, which it applies liquid waste to.
All of the manure not utilized on the facility’s property is exported to neighboring

operators land. None of the animals graze.



Manure and Waste Volumes

Calculated volumes of all manure, bedding, have been completed using the
Oregon Animal Waste Management worksheet based from the NRCS Agricultural Waste
Field Handbook. The worksheet is included in this Animal Waste Management Plan.

Roofs are guttered and clean water is diverted away to increase manure storage

available.

Nutrient Content of Manure, Litter and Process Waste Water

The same worksheet was used to estimate nutrient content of manure. Annual on

farm manure test results are available for customers.

Farm Nutrient Balance

Nutrient balances for manure application on the farm is also included in the

Oregon Animal Waste Management worksheet.

Application Schedule and Limitations

All of the manure is applied at a time of year in which the nutrients will best be
utilized. It is the dairies goal to have solid and liquid storage available at the end of fall
for winter storage and to start applying in the spring. If emergency application is
necessary the operation takes care not to spread on saturated or frozen ground and leaves

at least a 100’ buffer beside surface waters.

Animal Mortality Management

All of the mortalities are composted on site on the solids pad.

Record Keeping

a) Applications of manure, litter and process waste will be kept, including the
date and the amount of N and P applied during each application.



b) Soil samples will be taken in each field where manure is applied, at least once
every five years.
c) Records of exporting manure, litter and process waste will also be kept.

Reporting to the Oregon Department of Agriculture (ODA)

a) Any discharge will be reported orally to ODA within 24 hours. Within 5
days, a written statement describing this discharge will also be submitted to

ODA.

b) The amount of manure, litter and process waste applied will be reported
annually.

c) The amount of manure, litter and process waste exported will be reported
annually.

Protocol for Sampling Manure

Solid manure compost will be sampled and tested prior to manure exports in the
spring. Approximately 20 small grab samples from the manure pile will be taken to make
on composite sample. After collection, the grab samples will be thoroughly mixed.
About one quart of manure will be removed for nutrient analysis. The sample will be
preserved for shipping to an analytical laboratory to be tested for Total Nitrogen (TKN),
Ammonium Nitrogen (NH4-N), Phosphorus (P), Potassium (K) and moisture content (or
dry matter).



ANIMAL WASTE MANAGEMENT PLAN
MINIMUM REQUIRED ELEMENT

OPERATION AND MAINTANENCE

J&J Heifers — Joe Duda
Name of Operation

Mark all that apply to your operation.

Above and/or Below Ground Liquid Tank
The tank serves as a collection point for effluent to drain to or be scraped from the animal feeding areas.
If the tank will provide storage capacity to the waste management system it shall be completely emptied
at the beginning of the storage period and the contents applied to cropland as weather and crop conditions
permit. A 1-foot free board will be maintained to prevent spillage.
Continually maintain all pumps, agitators, piping valves and all other electrical and mechanical
equipment in good operating condition by following manufacturer’s recommendations. Float valves will
be maintained in good working order. Perform daily inspections of waterlines including drinking water or
cooling water lines. Repair leaking lines immediately to prevent excess water from entering the waste
storage system. Depth markers are installed to assure maximum volume will be maintained and checked
weekly. At least once every 5 years, the tank shall be emptied and inspected for structural damage and
leakage. Any damage found shall be corrected before putting the tank back in service. Remove all
foreign debris within the structure that may cause damage to pumps and agitator. If below ground, the
tank 1id will not be subjected to more than two, 8,000 pound wheel loads. Before entering a tank, for any
reason whatever, proper ventilation shall be provided, and self-contained breathing apparatus shall be
used, if required, when entering a covered tank. No one shall enter the tank unless safety ropes are used
and someone else capable of providing assistance is outside of the tank. Warning: Entering Unventilated
Tanks Is Extremely Dangerous.

Animal Access Lanes or Walkways
Damaged components will be repaired or replaced as needed. Debris and excess manure will be removed

from roadway surfaces, road ditch and drainage areas. Maintain drainage area capacities. Maintain good
vegetative cover on all slopes and watercourses.

Agitator
Preventative maintenance will be in accordance with the manufacturer’s recommendations. Periodically
examine the agitator for proper operation. Clean debris from the propeller and promptly replace any
defective or damaged parts. Remove the agitator from the manure tank or pond and periodically clean
and oil as needed to increase the life expectancy of the agitator. Immediately repair any vandalism or
livestock damage. Do not allow livestock near the equipment during operation.

Concrete Gutters
Floor gutters and grates will be inspected periodically. All foreign material restricting flow will be
removed. Damage will be repaired as needed.




Curbs
Curbs, gutters and slabs that are used to convey effluent will be inspected periodically. Broken sections
will be repaired or replaced. Manure or other solids will be prevented from building up next to curbs or
flowing over them. If over flow is a consistent problem the curb height should be increased.

Culverts
Inspect annually or after large rainfall event. All foreign objects restricting water flow will be removed.
Damaged sections will be repaired or replaced. Erosion around inlet or outlet will be corrected.

Dry Stack Storage Facility
Solid manure storage facility will be inspected annually. Broken slabs and curbs will be repaired. Repair
or replace rusted or damaged areas on roof structure. Broken gutters and/or downspouts will be repaired
or replaced. Check for adequacy and function of drain away from downspouts. Check side and back
walls for soundness. Manure solids and leachate will not escape through cracks in the facility.

Fencing
Fences will be inspected periodically. Broken or decayed posts will be replaced. Sagging wire will be

tightened. Broken wire will be spliced or replaced. Broken or missing insulators for electric fencing will
be replaced. Vegetation will be controlled under the fences. Electric fencing will be sufficiently charged
to detour animals.

Filter Strips
Maintain vigorous growth of vegetative covering. This includes reseeding, fertilization and application of
herbicides when necessary. Periodic mowing, harvesting or grazing may also be needed to control height.
Remove all foreign debris that hinders system operation. Limit the traffic from filter strip area. Limit
livestock usage to vegetative growth periods when the animals will not damage vegetative root system or
compact the soil. Eradicate or otherwise remove all rodents or burrowing animals. Immediately repair
any damage.

Gutters and Downspouts
Gutters will be inspected annually to ensure all gutters are free of foreign materials. Broken gutters or
downspouts will be replaced or repaired. Gutters will be connected to downspouts. Leaky gutters and
downspouts will be repaired. Weeds and sediment will be removed from downspout outlets. All
downspouts will be connected to outlets, which are kept free flowing. Outlets will be inspected for rodent
guards and repaired or replaced as needed.

Irrigation Water Management
Irrigation water application will be at rates that minimize transport of sediment, nutrients, and chemicals
to surface water and ground water. Equipment modifications and/or soil amendments such as
polyacrylamides and mulches should be considered to reduce erosion if needed.

Manure Application Equipment
All manure application equipment (including but not limited to sprinklers, big gun irrigators, spreaders
and/or tank wagons) will be operated and maintained according to the manufacturer’s manual. Equipment
found to be broken or worn will be replaced. Equipment will be calibrated to ensure recommended rates
are applied. Liquids will be drained from sprinklers or big guns prior to freezing weather. When system
is flushed, rinse water is used following waste, and liquid and sediment is applied agronomically. Nozzles
will be checked periodically and if worn, nozzles will be replaced. Minimize exposure to animal and
organic waters and manure gasses. Wear protective clothing when appropriate. When cleaning
equipment after nutrient application, remove and save wastes in an appropriate manner. Avoid applying




manure near surface water by establishing buffer strips and set backs, and use extreme care to avoid
contaminating ground water.

Manure Effluent and Irrigation Transfer Lines.
Manure, effluent and irrigation lines shall be flushed with clean water periodically to prevent particle
buildup and plugging. Manure flushed from the lines will be applied agronomically so that surface and
groundwater will be protected. Manure, effluent and irrigation lines shall be inspected periodically for
leaks or worn out nozzles, and repairs or replacements made as needed. Special inspection shall be done
to pressure relief valves, risers and control valves. Shut off valves will be inspected annually. Avoid
unnecessary travel over pipelines that will damage their integrity. Equipment found to be broken or worn
will be replaced. Water will be drained during cold weather to prevent frozen or broken lines. These
lines can explode if not properly maintained and may cause human injury.

Pumps will be maintained in accordance with manufacturer’s operation and maintenance manual.
Effluent will be drained from pumps prior to freezing weather. Pumps will be inspected periodically to
identify and remove debris wrapped around impeller or worn parts. Appropriate action will be taken to
repair any worn parts. Liquids will be drained from pump prior to freezing weather to prevent breakage.
It is recommended to have a spare pump or back up system in case a pump must be removed for an
extended time for repair.

Roofs
Roofs will be inspected annually. Rusted sections will be replaced or repaired if needed. Loose sections
will be secured. All broken trusses, beams, poles, gutters and downspouts will be repaired or replaced.

Solid Manure Separator
The separator should be inspected regularly for deterioration of protective coatings and repaired as
necessary. All plumbing will be inspected annually and broken lines will be replaced or repaired. Loose
connections will be tightened. If applicable, electric motors, pumps and gears should be routinely
maintained. Separator will be operated and maintained according to manufacturer’s manual.

Subsurface Drainage System
Subsurface drainage will be inspected annually. Fields will be checked for breaks or suck holes. Outlets
will be kept free of vegetation and sediment. Erosion at outlets will be corrected with riprap or other
means. Damage or broken lines will be repaired. Outlets from fields on which animal waste is being
applied will be monitored daily. Animal waste applications will cease if the tile outflow contains any
indication of animal waste.

Trough or Tank
Watering facility will be inspected periodically. Damaged tank/trough will be repaired or replaced. Float

valves will be maintained in good working order. Area immediately surrounding the trough/tank will be
maintained in a stable condition. Watering facility will be inspected periodically. Damaged tank/trough
will be repaired or replaced. Float valves will be maintained in good working order. Area immediately
surrounding the trough/tank will be maintained in a stable condition. Watering facilities will not be
allowed to overflow if additional liquid will affect waste storage capacities.

Waste Storage Pond
Prior to the storage season, empty the pond to provide storage capacity for the accumulation of
wastewater and precipitation during the winter storage period. Sludge and accumulated solids will be
removed from the pond periodically when buildup limits storage capacity in the pond. Depth markers are




installed to assure maximum volume will be maintained and checked weekly. A 2-foot free board will be
maintained to prevent spillage.

Maintain all pumps, agitators, pipeline, valves, and electrical and mechanical equipment in good
operating condition following the manufacturer’s recommendations. Immediately repair any vandalism,
vehicular, or livestock damage to any earth fill. Immediately remove any obstructions or blockage of
spillways, trash racks or pipe inlets. Settlement or cracks in earthen sections should be investigated to
determine cause and immediatel y repaired. Maintain vigorous growth of vegetative coverings on the
dikes to eliminate soil erosion. Eradicate or otherwise remove all rodents or burrowing animals and
repair any damage caused by their activity. Fences and/or warning signs should be maintained as
necessary to unauthorized human or livestock entry. Operate systems in a manner that minimizes odor
and drift.
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U.S. Department of Agriculture

Natural Resources Conservation Service Version 2.4

ANIMAL WASTE MANAGEMENT WORKSHEET

7/19/06
STATE: OREGON

NUTRIENT MANAGEMENT DESIGN AND SPECIFICATIONS

[Producer: Joe Duda | [Tract(s): 1000 | [Field(s): 1 |
I;\ssislcil by: Mivah Wells I IDalc: Tuly 19, 2006 !
PURPOSE [Check all that apply)

Budget and supply for plant prod x Utilize manure/organic materials as a notrient source | X
Minimize agricultural non-point source (water quality) | X Maintain or improve soil condition | X
Table 1. Field Conditions and Recommendations
CROP SEQUENCE/ROTATION (circle current crop) EXPECTED YIELD
', Silage(AH) 20
A AP

P o e e s

e e e O T
CURRENT SOIL TEST LEVELS (ppm or Ib/ac)

N P K pH S.0.M.% EC
2 & ) 6.1-06.4
AT LLLL AT LTI LI TLT IS ///f/'.-"fj;”.ﬂ-"//’ Al f.ff“f/f";i_.’!_.-" AR E A v
RECOMMENDED NUTRIENTS/AMENDMENTS TO MEET EXPECTED YIELD
N (Ibs/ac) P:0s (Ibs/ac) K:0 (lIbs/ac) LIME Othier Other
Trial A | Trial B | Trial A | Trial B | Trial A | Trial B
0
Table 2. Nutrient Sources
N | P20s [ K20
Credits pounds per acre
1. Nitrogen credits from previous legume crop
2. Residual from long-term manure application L
3. Irrigation water
4. Other (e.g., atmospheric deposition)
5. Total Credits- 0 0
Plant-Available Nutrients Applicd to Field N P20s K20
(Circle column that is landuser's decision)] Trial A | Trial B | Trial A | Trial B | Trial A | Trial B
6. Credits (Irom row 5, above) U} 0 {) 0 [ 0
- Starter
7. Fertilizer Other
18. Manure / Organic Materials (Source-) i 99 222 1
9. Subtotal (sum of lines 6, 7 and §) 99 0 0
10. Nutrients Recommended (from Table 1) 200 1] LU | 0
11. Nutrient Status (subtract line 10 from line 9) -101 0 il 222 0
If line 11 is a negative number, this is the t of additional nutrients needed to meet the erop recommendation,
Ifline 11 is a positive number, this is the amount by which the available nutrients exceed the crop reguirements.
PLANNED NUTRIENT APPLICATIONS
Amount to be Applied (Ib/ac) [ N | P:0s_ | [ x0 |

Method, Form, and Timing of Application
Recommended application rates are based on OSU Extension Recommendations.
should be applied in accordance with the fertilizer guide and soil tests.

(han a total of 200 pounds of nitrogen per acre should be applied.

high levels as deterinined by OSU fixtension.

Score card soil testing should be done in the fall to insure excessive nitrates ave not ay ailable for leaching.
Manure should be reduced or not applied if soil tests show Phosphorous and Potassium concentrations continue to increase over time and approach very

No commercial fertilizer shonki be applied as all nutrients can be supplied by manure applications except for Sultur. Magnesium, Zine and Boron which

Use nutrient concentrations in storage (o determine big gun travel rates to apply 100 pounds per acre of nitrogen in March or April and again in May
Lise nutrient concentration in storage to determine solids spreader loads per acre to apply 200 pounds per acre of nitrogen in Mareh or April. No mare

Page 1 of 4
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U.S. Depart t of Agricult. 7/19/06
Natura?::esrgs:lceos Cglzlsc:rvg:iim Service ANIMAL WASTE M%E‘,ﬁg EE"ENT WORKSHEET STATE: OREGON

NUTRIENT MANAGEMENT DESIGN AND SPECIFICATIONS

EPﬂ)dur_ﬁr: Joe Duda l Traet(s): 1100 [ |FiE|I](S}: I
[Assisted by: Micah Wells | [Date: July 19. 2006
PURPOSE {Check all that apply)
Budget and supply for plant production | X |  Utilize manure/organic materials as a nutrient source | x
Minimize ngricultural point source pollution (water quality) | X | Maintain or improve soil condition | X

Table 1. Field Conditions and Recommendations '

CROP SEQUENCE/ROTATION (circle current crop) EXPECTED YIELD

Hyvegrass Hnviage 10

L~ . s s L

CURRENT SOIL TEST LEVELS (ppm or Ib/ac)
N P K pH S.0.M.% EC
? 4 g f,-'
RECOMMENDED NUTRIENTS/AMENDMENTS TO MEET EXPECTED YIELD
N (Ibs/ac) P20s (Ibs/ac) K:O (Ibs/ac) LIME Other Other
Trial A | Trial B | Trial A | Trial B | Trial A | Trial B

Table 2. Nutrient Sources

N | P20s K20
Credits pounds per acre
1. Nitrogen credits from previous legume crop
2. Residual from long-term manure application
3. Irrigation water
4. Other (e.g., atmospheric deposition)
5. Total Credits- 0 0 0
Plant-Available Nutrients Applied to Field N P20s Kz:0
(Circle column that is Janduser's decision)| Trial A | Trial B | Trial A | Trial B | Trial A | Trial B
6. Credits (from row 5, above) U 0 1} 1] 0 0
. Starter
7. Fertilizer Other
18. Manure / Organic Materials (Source-) 161 o 114 360) Aol
9. Subtotal (sum of lines 6, 7 and §) 161 161 114 114 360 360
10. Nutrients Recommended (from Table 1) 0 1] a 0 0 0
11. Nutrient Status (subtrict line 10 from line 9) 16] 161 114 114 360 360

If line 11 is a negative number, this is the amount of additional nutrients necded to meet the crop recommendation.

ITline 11 is a positive number, this is the amount by which the available nutrients exceed the crop requirements.

PLANNED NUTRIENT APPLICATIONS

Amount to be Applied (Ib/ac) [ N ] | P0s | [ K0 |

Method, Form, and Timing of Application

Page 2 of 4 duda.xls
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Version 2.4

NUTRIENT MANAGEMENT DESIGN AND SPECIFICATIONS

7/19/06
STATE: OREGON

[Producer: Joe Duda | [Tract(s): 1000 | [Field(s): 2 |
| Assisted by: Micah Wells | [Date: July 19, 2006 |
PURPOSE (Check all that apply)
Budget and supply for plant production ] X ] Utilize manure/organic materials as a nutrient source I X
Minimize agricultural non-point source pollution (water quality) ] X ] Maintain or improve soil condition | X
Table 1. Field Conditions and Recommendations
CROP SEQUENCE/ROTATION (circle current crop) EXPECTED YIELD
Corn, Sifaeet ALL 20
CURRENT SOIL TEST LEVELS (ppm or Ib/ac)
N P K pH S.0.M.% EC
s i i S S i 7 A
RECOMMENDED NUTRIENTS/AMENDMENTS TO MEET EXPECTED YIELD
N (Ibs/ac) P2O:s (Ibs/ac) K:O (Ibs/ac) LIME Other Other
Trial A | Trial B | Trial A | Trial B | Trial A | Trial B
Table 2. Nutrient Sources
N P20s K0
Credits pounds per acre
L. Nitrogen credits from previous legume crop
2. Residual from long-term manure application
3. Irrigation water
4. Other (e.g., atmospheric deposition)
5. Total Credits- 0 0 0
Plant-Available Nutrients Applied to Field N P20s K20
(Circle column that is 1 's decision)| Trial A | Trial B | Trial A | Trial B | Trial A | Trial B
6. Credits (from row S, above) [( 0 0 1] 0 0
- Starter
7. Fertilizer Other
8. Manure / Organic Materials (Source-) 11 79 248 248
9. Subtotal (sum of lines 6, 7 and 8) 111 111 79 79 248 248
10. Nutrients Recommended (from Table 1) [1] 0 (] 0 0 0
11. Nutrient Status (subtract line 10 from line 9) 111 11] 79 79 248 248
If line 11 is a negative number, this is the amount of additional nutrients needed to meet the crop recommendation.
If line 11 is a positive number, this is the amount by which the available nutrients exceed the crop requirements,
PLANNED NUTRIENT APPLICATIONS
Amount to be Applied (Ib/ac) [N ] | P0s | | X0 |
Method, Form, and Timing of Application
Page 3 of 4 duda.xls



U.S. Department of Agriculture
Natural Resources Conservation Service

A5

N
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Version 2.4

NUTRIENT MANAGEMENT DESIGN AND SPECIFICATIONS

7/19/06

STATE: OREGON

[Producer: Joe Duda | |Tract(s): 1000 ] |Field(s): 3 ]
[Assisted by: Micah Wells | [Date: Tuls 19, 2006
PURPOSE (Check all that apply)
Budget and supply for plant production | X | Utilize manure/organic materials as o nutrient source X
Minimize agricultural non-point source pollution (water quality) | X | Maintain or improve soil condition X
Table 1. Field Conditions and Recommendations
CROP SEQUENCE/ROTATION (circle current crop) EXPECTED YIELD
Ryegrass Haviige 10
77 - - e
CURRENT SOIL TEST LEVELS (ppm or Ib/ac)
N P K pHl S.0.M.% EC
o ’ 7 i
RECOMMENDED NUTRIENTS/AMENDMENTS TO MEET EXPECTED YIELD
N (lbs/ac) P20:s (Ibs/ac) K:O (Ibs/ac) LIME Other Other
Trial A | Trial B | TrialA | Trial B | Trial A | Trial B
Table 2. Nutrient Sources
N | P20s | K20
Credits pounds per acre
1. Nitrogen credits from previous leg crop ;
2. Residual from long-term manure application I
3. Irrigation water
4. Other (c.g., atmospheric depaosition)
5. Total Credits- 0 0
Plant-Available Nutrients Applied to Ficld N P20s K20
(Circle column that is landuser's decision)| Trial A | Trial B | Trial A | Trial B Trial A | Trial B
6. Credits (from row 5, above) 1] 0 0 0 1] 0
Starter
7. Fertili
ertilizer Other
I8. Manure / Organic Materials (Source-) 180 128 403 403
9. Subtotal (sum of lines 6, 7 and 8) 180 180 128 128 403 403
10. Nutrients Recommended (from Table 1) 0 0 1 0 0 0
11. Nutrient Status (subtract line 10 from line 9) 180 180 128 128 403 403
If line 11 is a negative number, this is the amount of additional nutrients needed to meet the crop recommendation.
Ifline 11 is a positive number, this is the amount by which the available nutrients exceed the crop requirements,
PLANNED NUTRIENT APPLICATIONS
Amount to be Applied (Ib/ac) | N | | P0Os | [ K0 |
Method, Form, and Timing of Application
Page 4of 4 duda.xls




Keeping Track of
Manure
Nutrients

in Dairy Pastures

T. Downing

Table 1.~ Estimated daily nitrogen (N) and phosphorus (P) excretion.

PNW 549
August 2001

Keeping track of nutrient levels in dairy pastures has become an
important part of farm management plans. The current recommenda-
tion is to fertilize pastures at a level to replace, in equal measure, the
nutrients removed through grazing or cutting each year.,

The Confined Animal Feeding Operations Program (CAFO) run by the
Oregon Department of Agriculture assumes that most livestock facilities
apply manure at agronomic rates for nitrogen. Thus, they expect CAFO
operations to make sure the amount of nitrogen applied to a field each
year equals the amount removed. _

For operations with grazing animals, determining manure application
rates and forage consumption can be challenging. This publication will
help you work through this process. .

In concept, tracking nitrogen balance is simple: the grazing animal
adds nitrogen in the form of manure and urine and removes it in the
form of protein in the grass grazed. To quantify these valués, you need to
determine both how much manure was applied and the amount and
quality (percentage nitrogen content) of grass grazed.

The variables include: . S _

* Manure generated: number of animals and the amount of time spent
ineachfield =~ - L '

* Quantity of forage removed through grazing and cutting

* Quality of forage removed: percent protéin (i.e., percent nitrogen)

* Amount of manure stored and spread from the confinement facility

* Acreage of each pasture unit

* Calibration of waste-handlirig equipment

Estimating manure generated

The nitrogen content of dairy manure is well documented, but these
values vary depending on feed intake. Table 1 shows the direct relation-
ship between nutrient intake and excretion.

By estimating the percentage of the day cows spend in the field, you
can calculate the amount of the day’s waste applied as fertilizer. Note in
Table 1 that the amount of nutrients excreted by a cow can be estimated

-based on her milk production or feed intake.

701b/day  50lb/day  Dry ~ Troy Downing,

Milk Production ~ 100 Ib/day :

| ", Extension agent,
Intake/day- ’ 561b 46 Ib. 391b 251b Tillamook County,
Total N, Ib/day waste. 0.9 IIb/day 0.8 Ib/day 0.65 Ib/day 0.4 Ib/day Oregon State
Total P, Ib/day (diet 0.45% P) 0.151 Ib/day - 0.138 Ib/day  0.126 Ib/day 0.113 Ib/day University.

Source: H.H. Van Horn et al.,.1999. -



| '.Yard stick

The third method for calculatmg standing forage usesa -

yardstick. By measuring the standing height of the forage,
you ¢an make an educated estimate of the total pounds of
dry matter. This method does not account for stand - -
density, so the more uniform your pastures, the more
accurate your estimate will be. -

~ To'use this method, measure the height of the pasture
(Figure 3). Use the clipping and weighing method to
determine how many pounds of dry matter are in the
standing forage per acre. Divide this value by the number
of inches in height to calculate an estimated per-inch value.
For example, if your pasture measures on average 12 inches
tall and you calculate that there are 3,000 Ib of dry matter
per acre, your pasture averages 250 1b of dry matter per
acre-inch.

Itis important to complete these steps several times to
account for variations in your technique and in the fields.
Common values for good ryegrass pastures range from
250 to 300 Ib DM per inch for well-established pastures. In
our clipping and weighing example, Field 1 had 2,400 Ib of
dry matter per acre before grazing, so the pasture would

“have been around 8 inches tall. After grazing, we had
1,200 Ib of dry matter left s0 the pasture should have been
around 4 inches tall. :

" Capacitance meter
- The fourth method for calculating standing forage is
with a capacitance meter (Figure 4), an electronic device
that measures dry matter in standing forage as youwalk -

Fjgure 2. —Tbe electron:c rising

plate meter estimates standing of forage, you can estimate the dry matter in standing forage as you walk
forage dry matter, accounting for - total pounds of dry matter ina across the field.
pasture height and density. pasture.

Figure 3 —By measurmg tf)e height - »

across the field. Take at least 30 to 40 measurements before
turning the animals into the field and immediately after the
period of grazing. Like the rising plate meter, the capaci-
tance meter provides measurements in pounds of dry
matter per acre or kilograms per hectare. This equipment
also is available from many New Zealand companies.

Testing protein levels

Ifyou periodically test the protein level of the forage
grazed, you can use this value to determine nitrogen
content. For example, if Field 1 tests 20 percent protein, a
ton of dry matter (2,000 Ib) contains 400 Ib of protein.

Nitrogen is a significant component of protein, and
nitrogen levels can be determined with a simple calcula-
tion. If you divide the protein content (in this case, 400 Ib)
by 6.25, the resulting figure represents the approximate
amount of nitrogen removed per dry matter ton, or 64 Ib.
Therefore, extending our earlier example 0f 4,800 1b of
forage dry matter removed, we can make the following
calculation: 2.4 tons x 64 Ib nitrogen per ton = 154 Ib of
nitrogen removed from the 4-acre Field 1, or 38 Ib of
nitrogen per acre. Table 2 (page 4) shows the relationship
between percentage of protein and pounds of nitrogen
content in dry matter.

Determining the net N balance

In our example, the grazing cows deposited 120 Ib of
nitro gen and removed 154 1b in the 4-acre field. Therefore,
there was a net loss of 34 Ib of nitrogen from the field
during this grazing session, an 8.5-1b loss per acre.

Fxgure 4 —A capac:tance metermeasurcs



|l "Watch earnestly
over every acre.”

- Clarence Poe

USDA Agricultural Research Service

Make the Most of
Your Fertilizer

In 1900, each American
farmer produced enough food and
fiber for 10 people. Today, with
advances such as synthetic
fertilizers, that number is 129
people. This abundance of food
and fiber brings with it the
responsibility to keep fertilizers on
the land and out of the water.
Nutrient management is a
practice that applies fertilizers
efficiently without polluting
water. The benefits are:

High crop yields with lower
fertilizer costs.. -

In one study, Oregon dairy
farmers applied manure as a
fertilizer. They saved $30 to $70
in commercial fertilizer costs per
acre without decreasing yield.

Healthy animals.

Horses, cattle, sheep, and goats
can get nitrate poisoning from
forage grown on overfertilized
soils. Taking a soil test and
applying the right rates of
fertilizer and manure can reduce
this health problem.

Clean water for healthy people
and fish.

When fertilizers reach surface
water and groundwater, nitrate in
well water may harm infants.
Excess phosphorous may cause
algae blooms, reduce oxygen, and
kil fish. Applying fertilizers
correctly has reduced nitrate in
groundwater in Ontario, Oregon.

Fertilize at the Right Rate: Soil Tests

A soil test is the simplest way to manage fertilizers
for a healthy crop and environment. A soil test will tell you
the level of nutrients in your soil and how much fertilizer to
apply to the crop. Follow these steps to take a soil test;

1. Draw a map of your farm. ,_
Assign a name or code for each area to be soil tested. Use  EXew2”
this map to record fertilizer applied, crops grown, and
yields. This will help you to identify your soil samples and to record
the results of your nutrient management program.

2. Use the right equipment.
Take soil samples with a soil probe, garden spade, or shovel. Collect
the samples in a clean plastic pail or paper bag. Soil sampling tools
should be chrome-plated or stainless steel when testing for
micronutrients.

3. Establish sampling areas.
Identify areas that have different soils, crops, or manure histories
and test these separately. Avoid taking samples from unusual areas
like fence rows, manured areas, and old building sites. Stay at least
150 feet from gravel roads.

4. Sample in the spring or fall.
Send in soil samples at least 3 to 6 weeks before planting. This
should give labs enough time to test soils and send you the results
in time for planting. Consider sending samples in the fall when labs
are less busy. Test at the same time of year to compare results from
year to year. Follow lab fertilizer and lime recommendations or use
OSU Fertilizer Guides.

5. Take 15 to 20 subsamples per area.
The area should be less than 20 acres. Scrape plant litter from the
soil surface and sample the top 8 inches of soil (depths for special
situations are in the table on page 2). If using a shovel, dig an 8-
inch-deep hole and slice a 1-inch-thick slab from the side. Trim soil
away on each side, leaving a 1-inch-thick strip for the subsample.

6. Mix subsamples together in pail and dry in a clean area.
Do not use an oven or the hot sun to dry soils.

7. Send at least 1 cup of soil for each sample to a lab.
Ask the lab about costs and mailing instructions. Include
information on past cropping history, crop to be grown, and yield
goal. Label soil samples and key them to your map. For a list of
labs, see the Oregon State University (OSU) Extension Service
publication A List of Analytical Laboratories Serving Oregon
(EM8677). To get this publication, see the website listed in the "For
Help" section at the end of this fact sheet or visit your local
Extension Service office. :

This fact sheet was produced by the Washington County Seil and Water Conservation District (SWCD) and the Small Acreage Steering Committes. The Governor's Watershed
Enhuancement Bonrd, the Oregon Association of Conservation Districts, and the USDA Natural Resources Conservation Service I‘undef the project. Media Works of Bozeman,
Montana designed tho fact sheet, You may reproduce or copy any portion of the text by notifying the Washington County SWCD at (503) 648-3174. Please acknowledge this

is needed to reprod

credited pictures.

publication as the source. Additional per
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FERTILIZING FOR kxoFTr - TIPS FOR SMALL ACREAGES IN OREGON . W

3

Fertilizers in the Right Place, Right Time

To get the most bang for your fertilizer buck %
and avoid pollution, follow these strategies: 5

Use the right amount.

is is where "an ounce of prevention is worth
a pound of cure." Avoid applying excess levels of
nutrients to the soil. Otherwise, nitrate may leach
and pollute groundwater, phosphorus runoff may
cause algae blooms, and high nitrate levels in
forages may poison horses, goats, sheep, and
cattle. Fertilize based on a soil test and realistic
crop yield goals. Calibrate fertilizer spreaders, If
manure cannot be worked into the soil, avoid
spreading manure more than one-half inch thick
on the ground each year. This will reduce the
potential for polluted runoff, '

Put it in the right place and work it into the soil.
Most phosphorus is immobile in soil, This
means plant roots must grow to the source of
phosphorus, If phosphorus is needed, band the fertilizer 2 inches to the side and 2
inches below the seed to give seedlings a good start. Beware of banding fertilizers

Apply it at the right time.

Water can dissolve nitrogen and carry phosphorus attached to soil particles.
This means rain, snow, or floods can move nitrate into groundwater and nitrogen
and phosphorus over land and into lakes and streams. Apply fertilizer and manure

Follow the right conservation practices.

Phosphorus is held tightly to soil and is moved mostly by loss of soil due to
erosion. Reduce phosphorus losses using erosion control practices such as
conservation tillage, contour strip cropping, and grass waterways. Capture
phosphorus and nitrogen with winter cover crops, grass filter strips at field
borders, and streamside buffers, Manage irrigation water to reduce leaching and
erosion losses and excessive runoff. :

Take Credit for Legumes

Grow legumes to add nitrogen naturally to the soil. Legumes include alfalfa,
clovers, beans, peas, and birdsfoot trefoil. Reduce your nitrogen application by 40




CONSTRUCTION NOTES & SPECIFICATIONS

The owner is responsible for obtaining all permits related to the construction and
operation of this project.

No representation as to existence or non—existence of utilities, public or private is
made. It is the responsibility of the contractor to comply with provisions of ORS
757.541 and 757.571 and to determine the location of utilities (1—-800—332-2344).
The contractor will be liable for any damage resulting from disruption of service
caused by construction activities.

The following items must be documented during construction in order to show the
installed concrete slab meets the requirements of the drawings and specifications and
can be approved for NRCS cost share funding:

1. The spacing and size of steel rebar used in the construction of the slab.
2. Length, width and thickness of the concrete slab.

3. Documentation of the size of aggregate, bags of cement, volume of water added
and air entrainment used per cubic yard of concrete.

All work will be done in accordance with these drawings and the following

specifications:
The concrete shall be proportioned, transported and placed in accordance with ACI
301-89, Specifications for Structural Concrete for Buildings. The concrete shall
have a minimum compressive strength at 28 days of 3,000 psi. Minimum cement
content shall be 6 bags per cubic yard, the maximum net water content shall be
7 gallons per sack, and the air content shall be 5 to 8 percent. The allowable
slump of the concrete shall be 2 to 4 inches.

Forms shall be Mortar tight and constructed such that the finished concrete will
conform to the dimensions shown on the drawings.

Reinforcement bars shall be ASTM designation A—615, grade 60.

The concrete shall be placed as closely as possible to it’s final position in the
forms and shall be worked into the corners of the forms and around all
reinforcement bars. The concrete shall not be dropped more than 5 feet vertically
unless suitable equipment is used to prevent the aggregate from separating.
Forms shall not be removed before 24 hours have elapsed after placement of
the concrete.

The concrete shall be prevented from drying for a curing period of at least 7
days after it is placed. The concrete shall be kept continuously moist for the
curing period or until curing compound is applied. Moisture shall be maintained by
sprinkling or flooding with water and then covering with plastic sheeting or using
moistened cloth, canvas coverings or other approved methods. If curing compound
is used it shall meet the requirements of ASTM C 309, Type 2.

Crack control joints shall be installed in the surface of the concrete to a depth
of 1 J4 inch using a hand tool or saw—cut on hardened concrete within 4 to 12
hours after concrete placement. Crack control joints shall be placed every 15
feet and primarily form a square. Hand tooled joints shall be % inch wide and
sawed joints shall be % inch wide. Crack control joints shall be cleaned and a
filled with a flexible epoxy or "Zip Strip" after 28 days have elapsed from
placement of the concrete. Crack control joints may be eliminated if steel
reinforcement is placed on 8 inch centers both ways in the slab.
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<— Crack Control Joints 20 ft. on Center _j

A e C—=
Reinforced Concrete Slab
100 ft —‘S
2#4 Rebar @ 18 inches CC each wayi
- 140 ft -

Materials: PI—AN VlEW Construction Notes:

Volume of Concrete Needed: cubic yards. (Not to Scale) Use metal chairs or concrete bricks that are the appropriate height and
spaced 5 feet apart to support steel reinforcement during concrete

Volume of Steel Needed: 1,070—20 foot long sections or 21,400 feet placement.

of Grade 60—#4 bars.
Use 12 inch lap splices to join lengths of reinforcing steel together and
stagger splices so they do not all occur at the same distance from the

Reinforced Concrete Slab |95 in edge of the slab.

Crack Control Joints
15 Chamfer or round exposed edges of the concrete siab to prevent
e, 4 spalling.

Chamfer or

* r Round Edge

< nfp

J&J Heifers
DRY STACK SLAB PROJECT

Marion County, Oregon

RS : AL e
il ._J_._ a '-r"_ o N

3/4 in minus Crushed Rock

SLAB DETAIL

(Not to Scale)

Excavated Earth Foundation
H & R Engineering, LLC
KEIZER, OREGON

DESIGNED BY:  B. Wilson _ August 2013
EXPIRATION DATE: _6/30/2014 | DRAWN BY: B. Wilson DRAWING NO.: JJ02 Sheet 2 of 2
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| Field 1 — 28 acres

| Ryegrass / Corn Silage

Lagoon

Settling
Pond

Solids

Silage
Bunker
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Amity Series

The Amity series consists of somewhat poorly drained soils

that have formed in mixed alluvial silts. These soils have slopes
of 0 to 2 percent. They occur on broad valley terraces at
elevations of 150 to 350 feet. The average annual precipitation is
between 40 and 45 inches. The average annual air temperature is
52° to 54° F., and the length of the frost-free season is 190 to 210
days. In areas that are not cultivated, the vegetation is mainly
grasses, shrubs, hardwoods, :and scattered, Douglas-firs. Amity
soils are associated with Dayton and Concord soils.

In a typical profile, the surface layer is very dark

grayish-brown silt loam that is mottled in the lower part and is
about 17 inches thick. The subsurface layer is mottled dark-gray
silt loam about 7 inches thick. The subsoil is

mottled grayish-brown silty clay loam about 13 inches thick.

A substratum of mottled olive-brown silt loam underlies the
subsoil.

The Amity soils are used mainly for cereal grains, grass

grown for seed, and pasture. When irrigated, areas that are
drained can be used for all the crops commonly grown in the
survey area.

Amity silt loam (Am).-This is the only soil of the Amity

series mapped in the survey area. It occupies slightly convex

or nearly level areas on terraces consisting of Willamette silts.
Representative profile 30 feet east of a paved road
(SW1/2SE1/4 sec. 10,T.5S.,R.2W.)

Included with this soil is mapping were small areas of soils

that are in drainageways and depressions and that

have slopes of 2 to 5 percent. Also included were small areas of
Woodburn and Concord soils.

The available water capacity ranges from 9 to 12 inches.
Permeability is moderately slow, and fertility is moderate. Runoff
is slow, and erosion is not a hazard or is only a slight hazard. The
depth to which roots can penetrate is moderately restricted by
wetness, partly caused by a high water table that is near the
surface during winter and spring. Workability is good, but this
soil compacts easily if it is cultivated when wet.

Undrained areas of this soil are used for small grains, pasture,
and grasses grown for seed, but drainage is needed for berries,
vegetables, and specialty crops. If this soil is drained and
irrigated, it can be used for all the crops commonly grown in the
survey area. Evan after drainage is installed, however, there are
slightly restrictions to use of this soil for deep-rooted crops that
cannot tolerate excessive moisture. Nevertheless, response to
drainage and fertilizer is generally good. (Capability unit [Tw-2;
not placed in a woodland suitability group)

Included with this soil in mapping were small areas of
moderately fine textured soils that have a very dark
grayish-brown surface layer. Also included were areas of clayey
soils that have a thin, black surface layer.

The available water capacity ranges from 8 to 10 inches.
Permeability is very slow, and fertility is moderate. Runoff is
very slow to ponded, and the hazard of erosion is slight. Some
material is deposited on the surface each year in areas not



water table. This soil is easily worked, but it tends to compact if
it is cultivated when too moist.

Areas of this soil that are neither drained nor irrigated are used
for spring small grains, pasture, hay, and grass grown for seed.
When irrigated, drained areas are used for berries and vegetables.
This soil is well suited to vegetables, small grains, pasture, and
hay. (Capability unit [ITw-2; not placed in a woodland suitability

group)

Dayton Series

The Dayton series consists of soils that are poorly drained.
These soils have formed mainly in old mixed alluvium, but their
upper layers may have been influenced, to some extent, by loess.
The soils are on broad valley terraces, and they occur in
drainageways and in shallow depressions. Slopes range from 0 to
2 percent, and elevations range from 125 to 350 feet. The
average annual precipitation is 40 to 45 inches, the average
annual air temperature is 52° to 54° F., and the length of the
frost-free season is 190 to 210 days. In areas that are not
cultivated, the vegetation is mainly annual and perennial grasses,
wild rose, and scattered ash trees. Dayton soils are associated
with Amity and Concord soils.

In a typical profile, the surface layer is very dark

grayish-brown silt loam about 7 inches thick. The subsurface
layer is mottled dark-gray silt loam about 6 inches thick. The
subsoil is mottled and consists of a layer of clay about 33 inches
thick. It is dark gray in the upper part and is grayish brown in the
lower part. The substratum is mottled grayish-brown silty clay
loam that extends to a depth of 60 inches or more.

The Dayton soils are used mainly for small grains, pasture,

hay, and grass grown for seed.

Dayton silt loam (Da).-This soil is on terraces, where it
occupies small areas in drainageways and depressions. It is the
only soil of the Dayton series mapped in the survey area.
Representative profile (SW1/4NE1/4 sec. 16, T.6S., R. 2

Wo).

Included with this soil in mapping were small areas of a
Concord soil. The included areas make up as much as 5 percent
of the acreage in the mapping unit.

The available water capacity above the clay subsoil is 3 to 6
inches. Permeability is very slow, and fertility is low. Runoff is
very slow to ponded, and the hazard of erosion is slight. Roots
can penetrate to the claypan, which is at a depth of only 12 to 24
inches. Workability is good, but this soil tends to puddle and
compact if it is cultivated when too moist.

Undrained areas of this soil are used for small grains, pasture,
hay, and grass grown for seed, and the drained areas are used for
corn and for winter and spring small grains. When irrigated, this
soil is used for sweet corn and bush beans. Even where it is
drained, it is not suited to deep-rooted crops, many perennial
crops, and crops that cannot tolerate excessive moisture.
(Capability unit IVw1; not placed in a woodland suitability

group)



and berries. This soil is less suitable for vegetables and berries
than Willamette silt loam, O to 3 percent slopes. Mechanical
harvesting of crops is difficult on slopes steeper than 5 percent.
(Capability unit Ile-2; not placed in a woodland suitability

group)

Woodburn Series

The Woodburn series consists of moderately well drained

soils that have formed in silty alluvium and loess of mixed
mineralogy. These soils are on broad valley terraces. They have
slopes of 0 to 20 percent. Elevations range from 150 to 350 feet.
The average annual precipitation is 40 to 45

inches, the average annual air temperature is 52° to 54° F., and
the length of the frost-free season is 200 to 210 days. In areas
that are not cultivated, the vegetation is mainly grass and
Douglas-fir. Woodburn soils are associated with Willamette
soils.

In a typical profile, the surface layer is about 17 inches thick
and is very dark brown silt loam in the upper part and
dark-brown silt loam in the lower part. The subsoil is about 37
inches thick. It is dark yellowish-brown silty clay loam in the
upper part; mottled dark-brown silty clay loam in the middle
part; and mottled, dark-brown silt loam in the lower part. The
substratum is dark-brown silt loam that extends to a depth of 68
inches or more.

The Woodburn soils are used mainly for small grains, pasture,
hay, orchards, berries, and vegetables.

Woodburn silt loam, 0 to 3 percent slopes (WuA).-This soil

is on broad terraces of Willamette silts.

Representative profile about 200 feet west of the paved road

to Champoeg (SW1/4SE1/4SE1/4 sec. 2, T.4S.,R. 2 W.;
profile No. 5 in table 9 in the section "Laboratory Data.") .
Included with this soil in mapping were small areas of Amity
and Willamette soils, and small areas of a somewhat poorly
drained soil. The areas of Amity soils occupy less than 5 percent
of the acreage in this mapping unit. The areas of Willamette soils
occupy as much as 10 percent.

The available water capacity is 11 to 13 inches. Permeability is
moderate in the upper part of the subsoil, and it is slow in the
lower part. Fertility is high. Depth to which roots can penetrate is
restricted by a seasonal perched water table and as the result of
the type of structure. Runoff is slow, and no apparent erosion has
taken place.

This soil is used mainly for small grains, field corn, orchards,
pasture, hay, caneberries, and vegetables. Areas that are drained
are used for all the crops commonly grown in the survey area.
Because of the perched water table, drainage is needed for crops
that cannot tolerate excessive moisture. (Capability unit IIw-1;
not placed in a woodland suitability group)

Woodburn silt loam, 3 to 12 percent slopes (WuC).-This

soil has slopes of 3 to 5 percent in about 60 percent of the
acreage. Runoff is slow to medium, and the hazard of erosion is
slight to moderate.
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Simple irrigation scheduli

Using the “look and feel” method

F. Niederholzer and L. Long

Why schedule irrigation?

Accurate irrigation scheduling maximizes the
benefits of irrigation while minimizing potential
negative impacts of over-irrigation or under-
irrigation.

Over-irrigation (too much water):

* Drowns roots, thus stressing plants

* Encourages root diseases

¢ Reduces nutrient uptake

* Cools soil, thus reducing root growth

* Leaches nutrients and pesticides from the root
zone to groundwater

* Reduces crop quality

* Wastes money

Under-irrigation (too little water):

* Reduces crop yield

* Reduces crop quality (fruit and vegetable size)
* Reduces plant growth

* Weakens plants

Many people schedule irrigation by the calen-
dar rather than by plant need. Calendar-based
scheduling can be very inaccurate since plant
water needs and the amount of soil water avail-
able to plants are affected by factors such as
climate, plant size, soil type, and rooting depth.

The goal of accurate irrigation scheduling is to
replace soil water lost by evaporation and plant
use as precisely as possible. To accomplish this

OREGON STATE UNIVERSITY
EXTENSION SERVICE

© 1998 Oregon State University.

goal, you need to accurately
assess soil moisture content. Then you can
determine the need for irrigation and how much
water to deliver.

Irrigation scheduling can seem complicated. It
doesn’t have to be. Anyone can use a simple, effec-
tive method known as the “look and feel” (or “soil
appearance and feel”’) method to determine when to
irrigate.

How does it work?

This method is based on three simple ideas:

* Soil is at “field capacity” when it is holding as
much water as possible after the excess has
drained away. (A wet sponge is at “field capac-
ity” when it holds all the water it can without any
dripping away.)

 It’s best to irrigate when half of this water is
depleted.

* Your goal when irrigating is to return the soil to
field capacity.

So, all you need to know to schedule irrigation is:

* How much water will the soil hold within the
plants’ rooting zone when it’s at field capacity?

* What does the soil look like when half of that
water is gone?

* How much water should be applied to return the
soil to field capacity?

Franz Niederholzer, Extension horticulture agent, Hood River
County; and Lynn Long, Extension horticulture agent, Wasco County;
Oregon State University. Photos are from Estimating Soil Moisture
by Feel and Appearance, and are reproduced courtesy of USDA/
NRCS. Special thanks to Mr. Diego Ledn for his excellent work with
English/Spanish translation.

This publication was produced and distributed in furtherance of the Acts of Congress of May 8 and June 30, 1914. Extension work is a cooperative program of
Oregon State University, the U.S. Department of Agriculture, and Oregon counties. Oregon State University Extension Service offers educational programs,
activities, and materials—without regard to race, color, religion, sex, sexual orientation, national origin, age, marital status, disability, dnd disabled veteran or
Vietnam-era veteran status—as required by Title VI of the Civil Rights Act of 1964, Title IX of the Education Amendments of 1972, and Section 504 of the
Rehabilitation Act of 1973. Oregon State University Extension Service is an Equal Opportunity Employer.

Published August 1998.
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M. Gangwer, B. Wilson, and M. Gamroth

The overall objective of manure management should
be to take as many excretable manure nutrients to the
soil and have them used by plants for optimal crop
yield. This reduces the need to purchase feed and
inorganic fertilizer. The usual outcome of manure
management is finding as many acres as possible for
manure application. Manure application scheduling
depends on the type of manure.

Apply liguid manure on a schedule that provides
nutrients in the soil root zone in anticipation of crop
growth. Apply when soils are at field capacity or less
moisture content, i.e., some air space exists in the
topsoil. (See Figure 1.) There are several ways to
measure soil moisture. You can squeeze a handful of
soil and see whether it clumps together. If it does, it
probably is at least at field capacity. If water runs out of
your hands, then the soil probably is near or at com-
plete soil saturation. You also can measure soil
moisture with portable soil meters, tensiometers,
watermarks, or other sensory devices.

Apply solid manure in such a manner that it will not
leave the field surface during rainfall events or flood-
ing.

Spring and summer are the best times for manure
application. Empty all storage facilities by October 1 of
every year in preparation for the winter storage season.

Soil testing is an important part of manure applica-
tion scheduling. A fall test is especially important as it
serves as a report card to evaluate crop yield during the
previous growing period in relationship to plant-
available nutrients, especially nitrate-N. If excessive
soil nutrients (N, P, K) are measured, plan a strategy for
reducing these values by reducing manure application,
changing crop variety, and/or increasing yield.

Soil tests also help you decide where to apply
manure. They help show whether you are distributing
manure on enough crop acres to result in optimal crop
yield per acre. Placing too many manure nutrients on
too few acres results in excess soil concentrations and
reduced nutrients used for crop growth.

Figure |.—Topsoil profile: blue indicates soil moisture, white indicates air space (capacity for liquid to fill), and soil

particles are brown.

Probable fall/ winter soils
¢ 100% saturated
* Apply minimatl solids.
* Do not apply liquid.

Probable spring/fall soils
* Typical field capacity

* Apply solids.

* Apply minimal liquid/

Probable summer soils
* Typical wilting coefficient
* Apply solids.
* Apply liquid.

application.

<‘§§OREGON STATE UNIVERSITY EXTENSION SERVICE

Mike Gangwer, Extension agent, Marion County; Bruce
Wilson, conservation planning engineer, USDA-NRCS: and
Mike Gamroth, Extension dairy specialist; Oregon State
University.



Agronomic considerations
Nitrogen (N)

Take a fall soil sample from manured fields. Any
concentration of 100 1b (27 ppm) nitrate-N or higher is
excessive and indicates less agronomic uptake than the
sum of organic mineralization, fertilizer input, and
manure application. A goal for this report card test is
55 Ib (15 ppm) soil nitrate-N in the top foot. Reduce
manure application the following year and increase
crop yield (or change the crop) in order to reduce fall
nitrate-N.

A spring nitrate-N analysis generally is not required
because winter rainfall, high water tables, and denitrifi-
cation leach nitrate-N out of the soil. A cover/relay/
double crop or permanent grass will scavenge some of
this leftover nitrate-N.

A spring application of manure-N is highly recom-
mended due to the winter losses. This application is
especially important for annual and perennial grass. In
corn fields, the pre-sidedress soil nitrate test (PSNT)
will indicate whether further manure is required.

Manure excretion N is half organic and half ammo-
nium. There is no nitrate in manure.

Phosphorus (P)

You can take a soil test for P at any time. The soil
test for P shows extractable P, or plant-available P. It
indicates the amount of P in the soil that can be used
for plant growth at a given time. Heavily manured
fields usually have higher levels of soil test P than do
nonmanured fields.

Any concentration of 100 ppm or higher of soil test
P is excessive. Do not add P to these fields. However,
storage pond supernatent contains very little manure P;

applications can be made based on N or K requirement.

If soil test P is excessive, reduce manure application
the following year so P can be mined out of the soil by
plants. However, fields with high levels of organic
matter can buffer P so that soil test P does not drop
rapidly. Mining will occur slowly in these fields.

Excessive P in the soil in any form can have a
negative impact on water quality if soil erosion moves
topsoil into surface waters, carrying with it all forms of
soil P. Excessive P in surface water increases aquatic
plant growth and reduces the amount of oxygen in the
water available for fish.

Potassium (K)
You can take a soil test for K at any time. The soil
test for K indicates plant-available K. Heavily manured

fields usually have a higher level of K, especially fields
receiving liquid manure.

Any concentration of 800 ppm or higher of plant-
available K is excessive. Problems with excessive K in
the soil can cause high plant K concentrations that can
have a negative impact on herd health, especially in
fresh and early lactating cows. Excessive K, if leached
into groundwater, can increase the salt concentration of
water. Also, like sodium, excessive K can reduce water
infiltration through soil by hanging onto water.

Therefore, managing K on the basis of ration
makeup is a good strategy. If feeds low in K are needed
for a particular ration, you may need to avoid applying
liquid manure on one field until K is mined out.

For more information
See page 3 for ordering instructions.

Assessing the Risk of Groundwater Contamination from
Livestock Manure Management Worksheet, EM 8596
(1995). $1.00

Calculating the Fertilizer Value of Manure from Live-
stock Operations, EC 1094 (revised 1991, reprinted
1993). $1.00

Date, Rate, and Place: The Field Book for Dairy
Manure Applicators, PNW 506 (1998). $5.50

Manure Management in Small Farm Livestock Opera-
tions: Protecting Surface and Groundwater,
EM 8649 (published 1996, reprinted 1997). $1.75

Manure Management Practices to Reduce Water
Pollution, FS 281 (published 1982, reprinted 1993).
No charge.

Nutrient Management for Dairy Production: Assessing
Your Manure Management for Water Quality Risk,
EM 8646 (1996). 75¢

Nutrient Management for Dairy Production: Dairy
Manure as a Fertilizer Source, EM 8586 (published
1995, reprinted 1997). $1.00

Nutrient Management for Dairy Production: Manure
Application Rates for Forage Production, EM 8585
(published 1996, reprinted 1997). $1.00

Nutrient Management for Dairy Production: The Pre-
Sidedress Soil Nitrate Test (PSNT) for Western
Oregon and Western Washington, EM 8650
(published 1996, reprinted 1997). 75¢

Nutrient Management for Dairy Production: Which
Test Is Best? Customizing Dairy Manure Nutrient
Testing, PNW 505 (1997). $2.00

Reducing the risk of Groundwater Contamination from
Livestock Manure Management, EM 8597 (1995).
$1.25



Ordering instructions

To order copies of the publications listed under “For
more information,” send the publication’s complete title
and series number, along with a check or money order
for the amount listed (payable to Oregon State Univer-
sity), to:

Publication Orders

Extension & Station Communications
Oregon State University

422 Kerr Administration

Corvallis, OR 97331-2119

Fax: 541-737-0817

You may order up to six no-charge publications
without charge. If you request seven or more no-charge
publications, include 25 cents for each publication
beyond six.

If you would like additional copies of this publica-
tion, Annual Manure Application Schedule for Western
Oregon, EM 8724, send $2.00 per copy to the above
address.

We offer discounts on orders of 100 or more copies
of a single title. Please call 541-737-2513 for price
quotes.

World Wide Web

You can access our Publications and Videos catalog
and many of our publications through our Web page at
eesc.orst.edu

© 1999 Oregon State University. This publication may be photo-
copied or reprinted in its entirety for noncommercial purposes.

This publication was produced and distributed in furtherance of the
Acts of Congress of May 8 and June 30, 1914. Extension work is a
cooperative program of Oregon State University, the U.S. Depart-
ment of Agriculture, and Oregon counties.

Oregon State University Extension Service offers educational
programs, activities, and materials—without regard to race, color,
religion, sex, sexual orientation, national origin, age, marital status,
disability, and disabled veteran or Vietnam-era veteran status—as
required by Title VI of the Civil Rights Act of 1964, Title IX of the
Education Amendments of 1972, and Section 504 of the Rehabilita-
tion Act of 1973. Oregon State University Extension Service is an
Equal Opportunity Employer.
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Summary
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Apply liquid manure on a schedule that
provides nutrients in the soil root zone
in anticipation of crop growth.

Apply liquid manure when soils are at
field capacity or less moisture content,
i.e., some air space exists in the topsoil.
A soil moisture sensor/meter or field
hand-grab sample is useful.

Apply solid manure in such a manner
that it will not leave the field surface
during rainfall events or flooding.

Empty all storage facilities of any size
by October 1 of every year.

Use soil testing, especially the fall test,
as a report card to evaluate crop yield
during the previous growing period in
relationship to plant-available nutrients,
especially nitrate-N.

If excessive soil nutrients (N, P, K) are
measured, plan a strategy for reducing
these values by reducing manure
application, changing crop variety, and/
or increasing yield.

Soil tests will help you decide where to
apply manure. They will help show
whether you are distributing manure on
enough crop acres to result in optimal
crop yield per acre. Placing too many
manure nutrients on too few acres
results in excess soil concentrations
and reduced nutrients used for crop
growth.

The overall objective of manure man-
agement should be to take as many
excretable manure nutrients to the soil
and have them used by plants for
optimal crop yield. This reduces the
need to purchase feed and inorganic
fertilizer. The usual outcome of manure
management is finding as many acres
as possible for manure application.
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Sample liquid manure application dates are indicated with orange. Solids application dates are
underlined. Actual application dates will be determined by weather and soil conditions.

Winter Spring Summer Fall
January April July October
it 1 3 3 12
3 4 5 6 7 8 9 |4 56 78 9 10 |4 5 6 7 8 9 10 |8 45 6 7 89
10 11 12 13 14_15 16 | 11 12 13 14 15 16 17 | 11 12 13 14 15 16 17 (10 11 12 13 14 15 16
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31 39
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1.2 3 4 5 8 1t | 1+ 2 3 45 6 7 1 2 3 4 5 86
_78'3]0111213 2 3 4 5 8 7 8 891011'?21314 78910111213
14 15 16 17 18 19 20 | 9 10 11 12 13 14 1! 15 16 47 18 19 20 21 |[14 15 16 17 18 19 20
21 22 23 24 25 26 27 | 16 17 18 19 20 21 22 | 22 23 24 25 26 27 26 |21 22 23 24 25 26 27
3 24 : 27 28 20 | 29 30 31 28 29 30
30 31 Ear Ak
March June September December
12 3 4 5 6 1 4 (RSN R
7 8 9 1011 42136 7 8 o 1011 12 | 5 6 7 8 9 1011 (5 6 7 8 9 1011
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21 22 23 24 25 26 27

28 29 30 31

20 21 22 23 24 25 26

27 28 29 30 31

12
19 20 21 22 23 24 25

26 27 28 29 30

19 20 21 22 23 24 25
26 27 28 29 30 31

» Apply liquid when soil
is at field capacity or
less moisture content.

¢ Apply solids when
application will not
leave the surface during
heavy rainfall.

* Do not apply liquid to
bare fields.

e Do not apply liquid to
fields with a high or
perched water table.

e Do not apply liquid to
fields with soggy soils
or to flooded fields.

e Identify “go-to fields”
every winter that are
better drained and have
crop biomass.

Likely application days

Liquid  Solid
January 6 15
February 10 18
March 15 24

* Apply liguid when soil
is at field capacity or
less moisture content.

* Apply solids any time.

¢ Use this season for
liquid pumping on all
crop ground.

 Liquids can be applied
to bare ground.

* Liquids-can be applied
to fields with high or
perched water tables and

to fields that have soggy
soils but have drained.

e Use this season for
emptying accumulated
manure fines-solids in
all ponds.

e This is the season for
more frequent, but light-
rate, applications.

Likely application days
Liguid Solid

April 20 30

May 24 30

June 24 27

e Apply liquid when soil
is at field capacity or
less moisture content.

* Apply solids any time.

¢ Use this season for
liquid pumping on grass
and corn (use PSNT).

e Liquids can be applied
to postharvest fields of
any kind, especiaily
nonmanured fields of
grains or grass seed.

¢ All storage facilities
should be drawn down
(pumped out) in
preparation for the
winter storage season.

Likely application days

Liquid  Solid
July 15 27
August 12 20

September 10 15

* Apply liquid when soil
is at field capacity or
less moisture content.

¢ Apply solids when
application will not
leave the surface
during heavy rainfall.

e Do not apply liquid to
bare fields.

* Do not apply liquids to
fields with high or
perched water tables.

* Do not apply liquids to
fields with soggy soils
or those that are likely
to flood.

* Apply liquids to fields
with plant biomass
such as a double crop.

¢ Use this season
primarily for liquid
storage.

Likely application days
Liquid Solid

October 6 6
November 3 6
December 3 4




EM 8832-E
May 2003
$2.00

Post-harvest Soil Nitrate Testing
for Manured Cropping Systems

West of the Cascades

D.M. Sullivan and C.G. Cogger

What’s in this publication ................ l
The post-harvest test and

how to use it ....cooovivieciiiiiciiciiccins 2
What the post-harvest test
MEASUTES fiuissisisssssvisassesiabiissavsississati 2
Soil sampling protocols ................. 2
How to use the post-harvest test
as a Management tool ........eoveeeene. 3
Crop and soil response to excess
plant-available N .......cccoevvnennc 4
Units used in soil nitrate
LESHING ssmumrmmssmssRsmsress)
Interpreting soil nitrate test
TESULES wveeverrereerieraesseeneesseseeressessennes D

Detailed suggestions for soil

sampling and planning ..................... 9
Collecting, preserving, and
analyzing the soil sample ......cco...uu. 9
Developing a sampling plan ........ 11

Questions and answers .................. 12

For more information .............c.cce.e. 15

OREGON STATE UNIVERSITY
EXTENSION SERVICE

What’s in this publication?

This publication describes the use of post-
harvest soil nitrate testing as a tool for assess-
ment of nitrogen (N) management in
manured cropping systems west of the Cas-
cade Mountains in Oregon, Washington, and
south coastal British Columbia.

The first section of this publication gives
general information on the test and is
designed for use by growers and dairy opera-
tors. This section gives a brief introduction to
soil sampling, but does not provide all of the
technical details. The focus is on how to use
the post-harvest test to improve nutrient
management. This section describes:

@ What the post-harvest test measures
# How to collect soil samples
@ Units used in soil nitrate testing

# How to interpret soil nitrate test results for
grass and silage corn crops

In addition, background information
explains the rationale for the test:
® How to use the post-harvest test as a
management tool (page 3)

® Crop and soil response to excess plant-

available N (page 4)

Dan M. Sullivan, Extension soil scientist, Oregon

State University, and Craig G. Cogger, Extension
soil scientist, Washington State University.



The second section of this publication is
designed primarily for use by conservation
planners and other agricultural professionals
working with farmers to implement nutrient
management plans. This section is also
designed for dairy operators who do their own
soil sampling. This section includes detailed
suggestions for the following:

# Collecting, preserving, and analyzing the
soil sample

# Developing a long-term soil sampling plan

The post-harvest test
and how to use it

What the post-harvest
test measures

The post-harvest soil nitrate test measures
the quantity of plant-available nitrogen
present in the nitrate form in the surface foot
of soil in the late summer or early fall. The
test measures nitrate-N not utilized by the
recently harvested crop. Because crops differ
in their ability to remove nitrate-N from the
soil, test interpretation is crop-specific.

The test looks backward in time. It evalu-
ates the balance between N supply and crop
uptake for the crops produced during the
summer. Nitrate-N accumulates in the soil
when more plant-available N is supplied than
can be utilized by the summer crop (see
“Crop and soil response to excess plant-
available N,” page 4).

Use the post-harvest test to:

@ Get a general idea of balance between N
supply from manure and other sources and
crop N demand

# Identify imbalances in N supply among
fields on a farm

@ Identify fields that may respond to changes
in timing or amount of manure application
or other agronomic practices

Soil sampling protocols
Sampling depth

Sample the O- to 12-inch depth for the
post-harvest test. This shallow sampling
depth is a good predictor of nitrate in the rest
of the soil profile when (1) in-season irriga-
tion is not excessive, and (2) samples are
taken prior to heavy rains in the fall.

Composite soil sample

Collect a composite soil sample consisting
of a mixture of 15 to 30 soil cores from each
field or management unit. See “Collecting,
preserving, and analyzing the soil sample”
(page 9) for detailed sampling instructions
and suggestions for special situations.

What fields to sample

In general, it is not necessary to sample
every field on a farm every year. Consult with
your farm advisor to determine any regulatory
requirements for sampling frequency. We
recommend that you sample selected fields
that represent typical manure and crop
management practices each year to track
long-term trends in post-harvest soil nitrate
values. See “Developing a sampling plan”
(page 11) for more information.

When to sample

In general, samples for the post-harvest
test should be collected as soon as possible
after a crop harvest. Avoid sampling a field
that has had manure application within the
past 30 days.

Samples must be taken before heavy fall
rains move nitrate below the 12-inch depth.
Because the timing of fall rainfall is unpre-
dictable, the best strategy is to sample fields
before October 1 whenever possible.

Collect samples from medium- to fine-
textured soils (loams, clay loams, and clays)
prior to 5 inches of cumulative fall rainfall.
Sandy soils (sand, loamy sand, or sandy loam
soil texture) have lower water-holding
capacities and should be sampled prior to

continues on page 5




Sampling depth and timing are critical.
Interpretation tables for this test apply only to
samples taken to a 12-inch depth. Surface soil
(0 to 12 inches) typically contains the highest
nitrate-N levels and requires the least time and
effort for sample collection. Samples must be
taken before heavy fall rains move nitrate below
the 12-inch depth. The target sampling period
generally is August 15 to October 15.

To get the most value from this test, it is
important to understand:

@ How the test fits into an overall nutrient
management program

# Limitations to interpretation of test results

@ How not to use the test

Using the test as part of a nutrient
management program

The post-harvest test is but one measure of
success in nutrient management. Post-harvest
nitrate test data should be assessed in the
context of the current N management plan and
records of manure application. Successful N
management involves a number of components,
including:
¢ Assessing crop N needs

4 Planning manure application to meet crop N
needs

¢ Applying manure according to the plan

# Recording manure application amount and
estimated plant-available N amount

& Measuring crop yield and N content

€ Monitoring success of the plan

All components of the nutrient management
system should be evaluated together.

Limitations to test results
Interpretive values for post-harvest soil

nitrate are:

¢ Calibrated only for high-rainfall portions of
the Pacific Northwest (west of the Cascades).
Extrapolation to other environments is not
recommended.

How to use the post-harvest test as a management tool

# Provided only for corn silage and grass hay/
silage crops. Field research has been used as
the basis for interpretive levels for these crops.
Applicable research data are not available for
other crops to determine post-harvest nitrate-
N levels associated with good crop and
nutrient management practices. However, the
test may be used for relative comparisons
among fields planted to another crop
(e.g., comparisons among grass pasture fields).

# Based on the assumption that summer irriga-
tion is less than, or close to, evapotranspira-
tion to ensure that significant nitrate leaching
does not occur before the fall test.

@ Designed for fields with a history of applied
manure (more than 3 consecutive years of
regular manure application). Lower post-
harvest soil nitrate test values are attainable
where only fertilizer N is used, or where
manure is applied infrequently.

# Based on good management of the crop and
normal yields. Crop moisture stress, insect
damage, or plant disease will reduce crop yield
and crop uptake of nitrogen, thus increasing
post-harvest soil nitrate test levels.

How not to use the post—harvest test
The test will not:

@ Detect a shortage of plant-available nitrogen
for crop production. Continual mineralization
of nitrogen (conversion of organic N forms to
plant-available N forms in the soil) can
provide enough plant-available nitrogen for a
crop without accumulation of nitrate-N in
soil.

® Determine the source(s) of excess plant-
available N. Sources of N may inc¢lude
manure slurry, lagoon water, fertilizer, soil
organic matter, or previous crop residues.

@ Predict crop response to fall manure or N
fertilizer applications. The test does not
predict the amount of plant-available N that
will be mineralized from soil organic matter or
crop residues in the fall.




Crop response to applied N. Crop N uptake
is controlled by the environment, crop N uptake
potential, and management. Crops respond to
plant-available nitrogen supply (ammonium +
nitrate-N) by the law of diminishing returns
(Figure 1). Without added N, some crop yield is
produced from N supplied by soil organic matter,
residual plant-available N, and other non-
fertilizer sources (e.g., mineralization of crop
residues). Additional N supplied from manure or
fertilizer increases crop yield until site yield
potential is reached.

The application rate of manure or N fertilizer
needed to reach near-maximum yield is termed
the agronomic rate. Rather than a single agro-
nomic rate, the crop response to N is best
described as an agronomic rate range (Figure 1).
The agronomic rate range concept allows for
variability in crop performance among years and
for crop uptake of N beyond the yield maximum
(increased protein).

Post-harvest soil nitrate test measures
nitrate-N not used by the crop. At excessive
plant-available N supply levels, crop yield and
crop N uptake do not respond to further N
additions. The extra soil N not used by the crop
accumulates as nitrate-N.

Elevated post-harvest soil nitrate-N concen-
trations are an indicator of one or more of the
following: (1) excess plant-available N,

(2) N supplied too late in the season for crop
utilization, or (3) poor crop growing conditions
due to insect infestation, moisture/heat stress,
plant disease, or other cultural problems. If crop
yields are acceptable and crop protein is at
typical levels, then the most likely explanation is
that plant-available N was supplied in excess of
crop needs.

Because grass is more efficient than corn at
N uptake, target post-harvest soil nitrate levels
given in this publication are lower for grass
than for corn. There are two key reasons that
grass is more efficient than corn in N removal.

@ Grass has a greater capacity to take up N
supplied in excess of that needed for maxi-
mum yield. After enough N has been supplied

Crop and soil response to excess plant-available N

for maximum yield, grass protein content
increases in response to increased N supply.
With grass, soil nitrate increases only when
the available N supply exceeds that required
to produce near-maximum protein. Corn does
not take up additional N after the maximum
yield is reached. Comn silage protein does not
increase much in response to excess N supply.

@ Grass utilizes N mineralized late in the grow-
ing season more efficiently. Grass managed for
silage or hay continues to take up N until
harvest. Corn grown for silage completes its N
uptake approximately 4 weeks before harvest.
Some of the soil nitrate measured after corn
harvest is produced by mineralization of soil
organic N to available forms during the final
weeks of the growing season.
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Figure 1.—Crop vyield and soil nitrate response to
increased N supply. Agronomic rate range = range
of N supplied from all sources that results in near-
maximum crop yield with acceptable post-harvest
nitrate accumulation. Above the agronomic rate
range, excess N accumulates as nitrate in soil.
More nitrate accumulates in the agronomic rate
range with corn (b) than with grass (a).




Table 1.—Average calendar date when cumulative rainfall (after September 1) reaches

5 inches west of the Cascades.?

Calendar date to reach specified cumulative rainfall

Cumulative Lynden (WA)
rainfall after Medford Salem Tillamook Coupeville Centralia Abbotsford Agassiz Comox
Sept. 1 (OR) (OR) (OR) (WA) (WA) (BC) (BC) (BC)
(inches)
3 10Nov 200ct 26 Sep 31 Oct 8 Oct 1 Oct 26 Sep 10 Oct
5 29 Nov 1 Nov 8 Oct 24 Nov 23 Oct 15 Oct 90ct 250ct
i 16 Dec 13 Nov 18 Oct 15 Dec 4 Nov 27 Oct 19 Oct 6 Nov

»Average daily precipitation data for many other locations is available at: Western Regional Climate

climate normals/index_e.cfm).

Center (http://wrce.dri.edu) or Environment Canada (http://www.msc-smc.ec.ge.ca/climate/

3 inches of cumulative fall rainfall. The
starting date for calculating cumulative fall
rainfall is September 1. Include inches of
irrigation water applied after September 1 in
your estimate of cumulative rainfall.

Table 1 shows the average calendar date
when cumulative fall rainfall (after Septem-
ber 1) reaches 5 inches at a variety of loca-
tions. For most locations, sampling prior to
October 15 is acceptable in an average year.
In high rainfall areas (coastal areas and the
Cascade foothills), plan to sample earlier. A
late October sampling date usually is accept-
able in lower rainfall areas of southern
Oregon, the Puget Sound islands, Olympic
Peninsula, or Vancouver Island.

Units used in soil nitrate testing
In this publication, interpretation of a
post-harvest soil nitrate test (Tables 3 and 4)
is based on units of parts per million (ppm).
Some labs report soil test nitrate-N in units
of Ib/acre by assuming a standard value for
soil bulk density. If the lab reports nitrate-N
results in pounds per acre, ask them to pro-
vide a conversion factor to express data in
units of ppm. The conversion factor assumed
by laboratories usually is between 3 and 4,
because 1 acre-foot of dry soil usually weighs

- Table 2.—Units used to report soil
nitrate analyses.

Equivalent
Name Interpretation  units
nitrate-N N present in mg/kg or
or NO,-N  the nitrate ppm
form, soil dry (dry weight
weight basis basis)

about 3.5 million pounds (3.5 Ib per acre-foot
= 1 ppm).

Interpreting soil nitrate test results

Data quality and variability

The first step in evaluating your soil
nitrate data is to verify data quality. Detet-
mine whether the sample collection method,
timing of sample collection, sample preserva-
tion, and laboratory analysis methods are
acceptable. Reject data that did not result
from reasonable protocols. For example,
Tables 3 and 4 should not be used for soil
samples collected in November after heavy
fall rains.

Make sure that you understand the units
used to report test results. See Table 2 for an
explanation of units found in soil test reports.




Response of post-harvest soil test N
to changes in management

Success in N management is indicated by
long-term trends in post-harvest soil nitrate
(at least 3 to 5 years). Because of the large
pool of readily mineralizable N in manured
soils, fall soil nitrate values may not decline
for 3 to 5 years in response to improved
management. For multiyear comparisons,
sampling methods and timing must be
consistent.

Some portions of a crop rotation will have
higher fall nitrate values because of rapid N
mineralization stimulated by tillage or incor-
poration of crop residues. For example, soil
nitrate concentrations typically are high,
regardless of overall N management, after a
perennial grass sod is plowed down and
reseeded.

Reductions in fall soil N are most likely to
be measured when (1) commercial N fertil-
izer amounts are reduced or eliminated,

(2) cropping systems that maximize N
removal in late summer and fall (August to
October) are used, and (3) manure or N
application is eliminated after August 1. It is
more difficult to attain post-harvest soil
nitrate-N values of less than 20 ppm for corn
than for grass (see “Crop and soil response to
excess plant-available N,” page 4).

Interpretation for individual fields
Interpretations of soil test nitrate-N should

be made first at the field level. You may be

able to discover a probable cause for differ-

ences in test values among fields. Questions

to ask include:

® Are relationships present between known
management factors (e.g., manure applica-
tion rate or timing, crop yield and quality,
irrigation frequency, distance to the barn)
and soil test values?

@ [s a large amount of variation present
between fields? Is there a logical explana-
tion for unusual values?

@ Are values for grass and corn fields similat?

Annual averages across grass
and corn crops

After looking at test values for individual
fields, it may be useful to look at averages
across all grass or corn fields. You may want
to calculate averages only for fields under
similar management.

Average nitrate-N test values are most
useful for consideration of changes in whole
farm nutrient management. Tables 3 and 4
present interpretive information separately
for grass and corn fields.

If a few fields have unusual test values, you
may be justified in excluding those fields
from an average. Although you may want to
exclude unusually high test values from the
farm average, you definitely should evaluate
those fields further to determine the probable
cause of the high soil test values. The unusu-
ally high test values may reflect the need for
management changes or may reflect a soil
sampling or analytical error.

Using the interpretive tables
(Tables 3 and 4)

Interpretations and management sugges-
tions given in Tables 3 and 4 (pages 7-8) are
general in nature and should serve as only
one portion of a nutrient management plan
evaluation. Some of the management sugges-
tions can be implemented for individual
fields, while others need to be implemented
on a whole farm basis.

Remember not to focus solely on post-
harvest nitrate-N in evaluating N manage-
ment. Include other important aspects of N
management in your evaluation, such as
success in following a plan for manure appli-
cation, calibration of manure application
equipment, maintaining good manure appli-
cation records, and effective irrigation
management.




Table 3.—Silage corn. Suggested interpretation for post-harvest soil nitrate-N

(O- to 12-inch depth).®

If post-harvest nitrate-N is less than 20 ppm (less than approximately 70 b N per
acre)

# Continue present N management.

If post-harvest nitrate-N is 20 to 45 ppm (approximately 70 to 160 Ib N per acre)

® Reduce or eliminate sidedress N fertilizer application. Use the pre-sidedress nitrate test
(PSNT). Apply sidedress N only when PSNT indicates a need.

® Reduce lagoon water application after August 1.

@ Keep records to document crop yield, dry matter, and crop N removal. Total applied
manure-N + fertilizer-N should be less than 125 percent of documented crop N
removal.

# Reduce manure application on fields where corn follows grass sod plow-down.
@ Plan to reduce manure-N application by 10 to 25 percent.

@ Improve whole farm N balance.

If post-harvest nitrate-N is greater than 45 ppm (greater than approximately 160 Ib N
per acre)

¢ Apply only starter N (20 to 40 Ib N/acre at planting).

@ Plan not to sidedress N fertilizer in June. Apply sidedress N only when PSNT indicates
a need.

@ Eliminate lagoon water application after August 1.

@ Keep records to document crop yield, dry matter, and crop N removal. Apply manure N
at a rate less than or equal to crop N removal (approximately 200 lb total N per acre).

# Eliminate manure application on a few fields or a few strips within a field next year to
determine the contribution of mineralized N vs. current-season application of manure.

@ Plan to reduce manure-N application by 25 to 40 percent.

¢ Consult experts to improve whole farm nutrient balance.

“The post-harvest test values listed above are for the end of a growing season. Management
changes (if needed) should be implemented in future years. Interpretive values assume
near-optimum crop yields. If yield is below average, improve agronomic practices to
increase crop yield and crop N uptake.




Table 4.—Grass for hay or silage. Suggested interpretation for post-harvest soil nitrate-N

(0- to 12-inch depth).®

If post-harvest nitrate-N is less than 15 ppm (less than approximately 55 Ib N per
acre)

@ Continue present N management.

If post-harvest nitrate-N is 15 to 30 ppm (approximately 55 to 105 Ib N/acre)
® Apply manure earlier in the growing season.
@ Keep records to document crop yield, dry matter, and crop N removal. Total applied

manure-N + fertilizer-N should be less than 125 percent of documented crop N
removal.

# Check protein levels in forage. Grass crude protein greater than 21 percent is associ-
ated with increased potential for nitrate toxicity to cows.

@ Plan to reduce manure-N application by 10 to 25 percent.

@ Improve whole farm nutrient balance.

If post-harvest nitrate-N is greater than 30 ppm N (greater than approximately

105 Ib N/acre)

® Apply manure earlier in the growing season. Reduce manure application after
August 1.

@ Keep records to document crop yield, dry matter, and crop N removal. Total
manure-N + fertilizer-N should be less than or equal to crop N removal. Even if
calculated crop removal exceeds 400 1b N per acre, apply manure-N + fertilizer-N
not to exceed 400 1b N per acre per year.

@ Consider reseeding or interseeding if grass yield is limited by poor stand or undesir-
able species.

@ Check protein levels in forage. Grass crude protein greater than 21 percent is associ-
ated with increased potential for nitrate toxicity to cows.

# Plan to reduce manure-N application by 25 to 40 percent.

# Consult experts to improve whole farm nutrient balance and reduce danger of nitrate
toxicity to cows.

*The post-harvest test values listed above are for the end of a growing season. Manage-
ment changes (if needed) should be implemented in future years. Interpretive values
assume near-optimum crop yields. If yield is below average, improve agronomic prac-
tices to increase crop yield and crop N uptake.




Detailed suggestions for soil
sampling and planning

Collecting, preserving, and
analyzing the soil sample

Tools for field sampling

Collect a sample that is representative of
the entire sampling depth. For example, a
representative sample for a 0- to 12-inch
depth has the same amount of soil from
the soil surface (0 to 6 inches) and from
the bottom of the sampling depth (6 to
12 inches).

Always use a tool specifically designed for
soil sampling. Don’t use a shovel, because the
samples won’t be uniform with depth. Tools
for soil sampling often are called soil probes
or augers. There are several kinds available.

Push probes are tubes that you push into
the soil. They have a T-shaped handle
attached to a cylindrical tube (about 1 inch
diameter) with a beveled tip. The tube
collects a cylinder, or “core,” of soil. Push
probes work well in soft, uncompacted soils.

Hammer probes are designed for hard or
compacted soils. They have a sliding weight
(hammer) instead of a T-handle to drive the
probe into soil.

Soil test consultants often use hydraulic
probes mounted on a tractor or pickup to
sample soils. These reduce the time and effort
of sampling in hard soils. Gravelly and rocky
soils are difficult to sample. A hydraulic
probe with a rotating auger can sample some
gravelly soils.

A mud auger or bucket auger is the best
tool for hand-sampling at sites that are
difficult to sample with push probes. Use an
auger for compacted, muddy, rocky, or dry
soils. Augers can be purchased from several
manufacturers. A 2- to 4-inch diameter mud
auger (open-sided) works best for most
situations because it is easy to remove the
sample from the bucket. Use a larger

diameter auger for soils with large rocks.
Augers sample a 4- to 6-inch depth. You will
need to take several bites from the same hole
to sample to 12-inch depth. You will collect a
larger sample volume, about 5 to 10 times
that collected with a push tube. Because of
the extra effort required for auger sampling,
use this method only if other sampling
methods are difficult or impossible.

Field sampling protocol

Plan ahead. Use field maps and soil maps
to divide the farm into different management
units. A management unit is usually a field,
but you may want to subdivide a large field if
sections can be managed separately for
nutrient application. The simplest approach
is to collect a composite sample from the
entire management unit. You may choose to
restrict sampling to the dominant soil type if
the management unit has soils that differ
markedly in visual appearance (soil color,
texture, organic matter).

Alternatively, you can restrict your sam-
pling to a representative area (usually about
an acre in size) within the management unit.
Choosing a representative area within the
field where manure application rate, timing,
and uniformity are well documented is
essential. If you use the “representative area”
sampling approach, record the sampling
location using a GPS receiver or record the
distance from a fixed location ( e.g.,
fenceline).

Avoid large buffer zones that are some-
times present adjacent to water bodies or
roads, especially with big gun manure appli-
cators. Avoid small atypical areas such as:

® Swales

@ Very rocky or shallow soil (less than
12 inches deep)

# Site of an old manure pile or a feeding,
watering, or resting area for livestock

@ Abandoned field roads
® Field edges




Collect 15 to 30 soil cores from each
management unit or representative sampling
area with a push probe or similar tool. If you
use an auger, 10 holes per management unit
or zone is sufficient.

Choose sampling locations in a zigzag
pattern across the field. Your general route of
travel should be across rows, rather than
down one row in the field. Make sure you
sample within the part of the field where
manure is routinely applied. For grazed
pastures, choose sampling locations that have
average crop growth and productive forage
species.

Scrape away loose crop residues or manure
present on the soil surface. Sample only the
soil. Including the accumulated organic
debris from the soil surface in the soil sample
will increase variability in test results.

Once you are satisfied with a sampling
strategy, repeat the same procedure each year.
This will increase the validity of year-to-year
comparisons of results.

Obtaining a representative sample from
fields where manure has been injected into
soil or placed in bands on the soil surface is
difficult. The depth of manure injection, the
width of injection zone, and the spacing
between bands depend on equipment, soil,
and the applicator. Some injection equip-
ment can place manure below the 12-inch
sampling depth used for the post-harvest
nitrate test. Manure may be injected or
banded more than one time per year, with
several orientations in a field (e.g., north—
south or east-west). Because of the added
variability associated with manure injection
or banding, plan to collect a larger number of
soil cores to obtain a representative compos-
ite sample.

Sample handling

Mixing. If it is not too hard to break up
the soil cores, break them, mix them all
together, and homogenize thoroughly. Take a
1-cup subsample for shipment to the lab. If

the soil cores are too hard to break apart,
send the entire sample to the lab, where they
can pass the sample through a mechanical
grinder. Check with the lab to make sure
they will grind and mix the entire sample
before subsampling.

Preservation. Soils kept moist and warm
continue to accumulate nitrate via biological
activity after sampling. The simplest way to
limit biological activity is to cool the soil
after collection. Put the samples in plastic
bags and place them in a cooler on ice while
still in the field. Refrigerate them when you
recurn from the field. Freeze the samples if
they will be held longer than 48 hours before
analysis.

Shipment. Keep the samples refrigerated or
frozen until you deliver them to the lab.
Contact the lab before you sample, so they
will be prepared to receive the samples. Use a
shipping method that will get the samples to
the lab within 48 hours. You may want to
freeze the samples before shipping to make
sure they remain cool in transit.

Working with an analytical laboratory
Choose a laboratory that has experience
with agricultural samples. Ask if they partici-

pate in the North American Proficiency
Testing Program or a similar quality assurance
program for agricultural testing labs. Find out
what extraction and analytical procedures
they use. Procedures should be consistent
with those recommended for the western
states (Gavlak et al., 1994).

Labs may use one of several colorimetric
(color-based) lab procedures or they may use
an electrode method to measure nitrate.
Sample comparisons have shown that the
colorimetric procedures usually are more
precise than the electrode method.

Some testing labs also have sampling and
consulting services. This can be convenient
for people who have little experience in
sampling or need help with sampling.
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Find out how the lab reports soil test data.
Standard units for soil nitrate-N are parts per
million (ppm, Table 2). If you aren’t familiar
with the lab, it’s a good idea to obtain a copy
of a sample laboratory report.

Because you will use sample results to
compare post-harvest soil nitrate across years,
laboratory consistency over time is a major
issue. A standard reference sample (soil
sample with known concentration of nitrate)
can help you assess laboratory variability.
Consider submitting a standard reference
sample (approximately 50 to 100 g dry
weight) with a nitrate-N concentration of
20 to 45 ppm with each batch of soil samples.
Keep track of test results for the standard
reference sample over time. If you note a
major error in the nitrate concentration
reported for the standard reference sample,
then the test data is questionable.

Standard reference samples are available
from the North American Proficiency Test-
ing Program (see “For more information,”
page 15). Standard reference samples must be
dried, ground, and thoroughly mixed.

We do not recommend that you split a
field sample to check laboratory consistency.
The one-time nature of such comparisons,
the uncertainty of obtaining a homogeneous
sample, and the uncertainty of sample preser-
vation in-transit to the lab limit the interpre-
tation of split-sample data.

Developing a sampling plan
Nutrient management plans can be volun-
tary, required by regulatory agencies, or a part
of an agreement with a conservation plan-
ning agency (e.g., Natural Resources Conser-
vation Service or conservation district). If
your nutrient management plan is not volun-
tary, consult the agency that supervises your
nutrient management plan to determine
whether they have specific requirements for
how often fields must/should be sampled.

Suggestions given here for sampling fre-
quency are general in nature and are not
intended to serve as policy for any agency.

Representative fields
for long-term monitoring

Representative fields are fields that you
sample every year to track trends in sample
values over time. Select fields that represent
typical management practices. Criteria that
can be used to choose representative fields
include: (1) records or estimates of annual
manure application rate, (2) number of years
of continuous manure application, (3) soil
test values for P and K. On dairies where P
and K fertilizers are not routinely applied, soil
test values above 75 ppm P (Bray P1 method)
and 400 ppm K (ammonium acetate method)
usually reflect substantial manure application
in the past.

Sample the representative fields every year
to assess trends over time. If you grow corn
silage and perennial grass forage, plan to
sample at least four grass fields and four corn
fields each year. At a small dairy (fewer than
four fields), sample all fields each year.

Other fields

Periodically, you will need to evaluate the
fields not designated as “representative”
fields. Consider sampling all fields every
3 years. Compare whole farm soil data to
representative field data.

It you have only a few fields with elevated
soil test N, then focus management on those
fields. If all fields on the farm give similar test
data, then focus your N management efforts
at the whole farm level. If representative
fields consistently have test values of less
than 15 ppm (grass) or less than 20 ppm
(corn) over a 3-year period, and all other
fields sampled have similar test values, con-
sider reducing the number of post-harvest soil
nitrate tests.
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Sampling priority

Prioritize fields for fall sampling ahead of
time so that you get high-priority fields
sampled at an appropriate time. Highest
priority should be given to representative
fields used to track long-term trends. Fields
with high manure application rates or
elevated soil test N the previous year should
also have a high priority.

Corn fields can be sampled for soil nitrate
in June (PSNT, pre-sidedress nitrate test) or
in the fall (post-harvest test described in this
publication). You will get the most manage-
ment information by sampling your high-
priority representative corn fields both in
June (PSNT) and after harvest. You also may
want to sample fields with PSNT values
greater than 45 ppm nitrate-N again in the
fall.

For other corn fields where only one soil
test per year is planned, we recommend using
the PSNT in preference to the post-harvest
soil nitrate test. The PSNT is preferred
because test results are applicable to
in-season N management. Growers can save
money and reduce post-harvest nitrate by
omitting sidedress N fertilizer application on
fields where sufficient soil nitrate-N is
present in June.

Sampling corn fields at PSNT time also
will reduce the number of post-harvest
samples that need to be collected during the
short interval between harvest and the end of
the fall sampling window ( approximately
October 15). If you miss a planned fall sam-
pling on a corn field, consider sampling next
year using the PSNT,

Grass fields are best sampled in the fall,
using the protocols described in this publica-
tion. Think carefully about the best way to
achieve consistent timing of sample collec-
tion for your fields. The timing of manure
application and the timing of grass harvest
are key variables to consider,

Samples collected shortly after manure
application are not a good indicator of the

balance between N supply and crop N
demand over the entire growing season. If
manure is applied late in the year, postpone
soil sampling until after a fall grass harvest.
Wait at least 30 days after a late-season
manure application before sampling. Sam-
pling need not be postponed until after the
last manure application or until after the last
grass harvest in the fall,

Questions and answers

Why is it difficult to achieve post-harvest
nitrate-N less than 15 to 20 ppm with
organic sources such as manure?

First, the timing and rate of application for
organic sources is less flexible than for fertil-
izer N. Second, environmental processes that
control the quantity and timing of N avail-
ability from organic sources are difficult to
manage. The biggest factors controlling N
availability are soil temperature and moisture.
The timing of crop N uptake usually does not
match the timing of N supplied from manure
and other organic sources. Soil temperature
and moisture often support continued release
of available N after crop N uptake is
complete.

Is there a relationship between soil
organic matter content and potential N
mineralization?

Research west of the Cascades has demon-
strated a lack of correlation between soil
organic matter content and N mineralization
potential for soils having 3 to 8 percent
organic matter. The active fraction of soil
organic matter that controls annual N miner-
alization rates is a small proportion of total
organic matter (usually less than 10 percent
of total). Recent site management affects soil
N mineralization potential; it does not have
much effect on soil organic matter content.
Because most soil total N is contained in soil
organic matter, soil total N is also an unreli-
able indicator of mineralization potential.
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What other soil tests can be used to
provide information to guide N
management for corn!

Soil nitrate testing in spring and early
summer can assist with N management for
silage corn. Test soil ammonium + nitrate-N
several weeks after a spring manure applica-
tion to track early-season N availability. Test
soil nitrate when corn is at the fout- to six-
leaf stage (pre-sidedress nitrate test, PSNT)
to determine the need for sidedress N appli-
cation to corn.

How much variability should 1 expect in
post-harvest nitrate-N test values for the
same grass field sampled between August
15 and October 157

It all depends on weather, soil biology, and
crop management. A good stand of actively
growing grass can maintain nitrate-N con-
centrations of less than 15 ppm throughout
the post-harvest sampling period. Where soil
is dry in late summer, increased N availability
may occur for 2 or 3 weeks following the first
heavy rain. It may be useful to take several
soil nitrate tests from the same field in the
fall to document changes in nitrate concen-
tration with time. Soil nitrate values given in
the interpretive table in this publication are
for typical precipitation and sampling date.

Ammonium-N is plant-available. Why
doesn’t the post-harvest test include
ammonium-N analysis?

Post-harvest ammonium-N analyses cost
money, and they do not yield reliable inter-
pretive information. Ammonium-N does not
accumulate in soils supplied with an excess of
plant-available N. It is rapidly converted to
nitrate. Soil samples taken at least 30 days
after manure application usually have
negligible ammonium-N concentrations
unless soil has remained dry.

Drying of soils after sampling releases
ammonium-N from microbial biomass. Most
dried soils have 2 to 20 ppm ammonium-N

that is caused by the soil drying process. Dry
soil ammonium-N concentrations are poorly
correlated with other indices of N availability
in controlled experiments.

Should post-harvest nitrate tests be used for
fields with organic soils?

Other methods should be used to assess the
success of nutrient management plans on
organic soils. Goals for post-harvest nitrate-N
of less than 20 ppm are difficult if not impos-
sible to attain on organic soils, which contain
more than 20 percent organic matter. These
soils formed as organic matter accumulated
under natural poorly drained conditions. Soil
organic matter decomposition and N miner-
alization processes are greatly accelerated
under typical farming practices such as
artificial drainage and tillage.

Should 1 measure or estimate soil bulk
density to estimate post-harvest nitrate-N
in units of pounds per acre?

The variation in bulk densities among soils
typically is less than the variation associated
with soil nitrate sampling and testing. Inter-
pretive information in this publication is
based on units of parts per million (ppm;
mg per kg dry soil). You can approximate soil
nitrate-N in the surface foot of soil by assum-
ing typical bulk density (ppm x 3.5 =
Ib/acre). This conversion factor is based on
the weight of 1 acre-foot of soil at a bulk
density of 1.3 g cm?® (1 acre-foot = 3.5 million
Ib). Organic soils (more than 20 percent
organic matter) have lower bulk density

(0.6 to 0.8 g cm?).

What is whole farm nutrient management!
The goals of whole farm management are:
(1) to move toward a balance of nutrient
imports and exports, and (2) to utilize
nutrients on the farm at agronomic rates that
minimize nutrient losses to the environment.
Managing nutrients at the whole farm level
requires knowledge of the major nutrient
imports, major nutrient exports, crop
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utilization of nutrients on the farm, and
nutrient losses to air and water.

The Livestock and Poultry Environmental
Stewardship (LPES) Curriculum, available
through the Midwest Plan Service, includes a
Web presentation of whole farm nutrient
management principles and a worksheet for
evaluating whole farm nutrient balance. See
“For more information” (page 15) for details.

What is the role of post-harvest nitrate
testing in connection with Comprehensive
Nutrient Management Plans (CNMPs)?

CNMPs, developed by the Natural
Resources Conservation Service (NRCS) or
other nutrient management professionals
under NRCS supervision, are broader than
just nutrient management. Other compo-
nents of a CNMP are: (1) manure and waste-
water handling and storage, (2) land treat-
ment practices, (3) record-keeping, (4) feed
management, and (5) other waste utilization
options.

Post-harvest nitrate test values may be
used as part of a process to develop a new
CNMP or to update an existing CNMP, The
CNMP typically includes a plan for regular

soil testing. Appropriate timing of the post-
harvest nitrate test is critical (see “When to
sample,” page 2), while soil samples for P and
K analysis may be collected any time of the
year. Soil samples collected for the post-
harvest nitrate test can be analyzed by rou-
tine agronomic soil testing procedures and
used in developing plans for P and K utiliza-
tion in a CNMP.

What are the implications of high nitrate
concentrations in forages?

Nitrate in ensiled forages can interfere
with normal fermentation processes, resulting
in poor-quality forage. Forage nitrate affects
the distribution of nitrogen compounds in
silage. It is difficult to use the silage to formu-
late rations that meet cow needs for specific
protein fractions. Enough nitrate is some-
times present in the silage itself to create a
health risk to the animal. Grass silage that is
greater than 21 percent crude protein should
be tested for the level of nitrate-N. See
Johnson et al. (2002) for interpretation of
forage nitrate concentrations.
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For more information

OSU Extension Setvice publications

Hart, J. 2002. A List of Analytical Laborato-
ries Serving Oregon, EM 8677.

Marx, E.S., J. Hart, and R.G. Stevens. 1996.
Soil Test Interpretation Guide, EC 1478.

Marx, E.S., N.W. Christensen, J. Hart,
M. Gangwer, C.G. Cogger, and AL Bary.
1996. The Pre-sidedress Soil Nitrate Test
(PSNT) for Western Oregon and Western
Washington, EM 8650.

Sullivan, D.M., C.G. Cogger, and A I Bary.
1997. Which Test Is Best? Customizing
Dairy Manure Nutrient Testing, PNW 505.

Sullivan, D.M., C.G. Cogger, and A.L Bary. .
1997. Date, Rate, and Place: The Field
Book for Dairy Manure Applicators,

PNW 506.

Many OSU Extension Service publica-
tions, as well as additional gardening infor-
mation, may be viewed or downloaded from
the Web (http://eesc.oregonstate.edu).

Copies of many of our publications and
videos also are available from OSU Extension
and Experiment Station Communications.
For prices and ordering information, visit our
online catalog (http://eesc.01‘eg0nstate.edu)
or contact us by fax (541-737-081 7), e-mail
( puborders@oregonstate.edu), or phone

(541-737-2513).

WSU Cooperative Extension publications

Bary, A.L, C.G. Cogger, and D.M. Sullivan.
2000. Fertilizing with Manure, PNW 533,

Daniels, C.H. 2002. Analytical Laboratories
and Consultants Serving Agriculture in
the Pacific Northwest, EB1578E.

Visit the WSU Cooperative Extension
publications Web site at http://pubs.wsu.edu

Other resources

Gavlak, R.G., D.A. Horneck, and
R.O. Miller. 1994. Plant, Soil and Water
Reference Methods for the Western
Region, WREP 125 ( University of Alaska-
Fairbanks).

Johnson, L., J. Harrison, E Hoisington, and
M. Bueler. 2002. Nitrate levels in grass
silage. Washington State Dairy News
11(2). Available at: http://www.puyallup.
wsu.edu/dairy/. Verified 1 August 2002.

Mahler, R.L. and TA. Tindall. 1994. Soil
Sampling, Bulletin 704 (University of
Idaho Cooperative Extension System,
Moscow, ID).

Midwest Plan Service. Livestock and Poultry
Environmental Stewardship (LPES)
Curriculum. Available at: http:/fwww.
Ipes.org/. Verified 14 January 2002.

North American Proficiency Testing Pro-
gram. Standard Reference Soil Samples
(Soil Science Society of America,

677 S. Segoe Rd., Madison, W1 5371 1;
phone: 608-273-8080; Web: http://

www.soils.org).
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