FACTSHEET
Poultry Litter as Replacement Fertilizer & Spreader

Evaluations

Prepared by W.D. Temple, A.A. Bomke and E. Milligan; Faculty of Land and Food Systems, UBC

Table 1: Fresh, Aged & Composted Fertilizer NPK Val  ues

Poultry Litter (PL) Products:  PL consists of bird

Availables (%)

droppings mixed with wood shavings used as Type of
bedding. Aged product is PL stored over-winter Poultry Littter N

P,05 K,0

using a yard trimmings compost (YTC) base pad and
cover; or in a concrete bunker for periods >120 days.

Fresh & Aged PL products have effectively the same Fresh LS
NPK values (see Table 1) much of which is available

to crops soon after being incorporated into the soil. Aged 15:0.3
Composted PL consists of 50:50 PL : horse

bedding BYM feedstock mix - turned five times - and Composted 1.1:0.1

has lower available N & P levels.

0.6+0.2 1.9+0.4

0.7£0.1 1.9+0.4

0.5#0.1 1.8+0.5

Field Application Guidelines
Step #1 - pick a crop from Table 2 and determine Group A, B or C.

Step #2 - using the crop group and known soil test organic matter levels, an estimated application of PL is

provided in Table 3.

Step #3 - with the soil application for a crop now known, order just enough PL for the acreage to be applied —

add 15% more for losses during over-winter storage.

Step #4 - in the spring apply the aged PL to the soil and quickly incorporate to prevent N losses.
Note: spring soil applications should be increased to compensate for the additions of storage materials such as
yard trimmings compost base bad and cover; or where a blended composted PL: BYM feedstock was used.

Table 2. BC Lower Mainland Recommended Fertilizer U  se Guidelines *

Crop Nutrient - Fertilizer Replacement Applications (kg/ha)

N P,Og K,O
Crop Broadcast Banded Broadcast Banded Broadcast Banded
IMPORTANT NOTE: ACTUAL NPK APPLICATIONS NEED TO BE ADJUSTED TO SOIL TEST RESULTS
GROUP A
Oats 35 70 70
Spring Barley 45 110 90
Turnip 45 130 110
Field Bean & Peas 157 - 40 125 - 170 40 40
IMPORTANT NOTE: ACTUAL NPK APPLICATIONS NEED TO BE ADJUSTED TO SOIL TEST RESULTS
GROUP B
Spring Wheat 70 110 90
Winter Wheat & Barley 90 70 50
Potato 50 - 70 170 170
Beet 55 170 110
Carrot 35 35 170 55 55
Leek & Onion (green bunching) 70 170 170
Onion, dry bulb 70 170 110 70
Broccoli* 70 210 70 165
Parsnip 95 170 130
Radish 70 170 170
Spinach 35*-70 110 170
IMPORTANT NOTE: ACTUAL NPK APPLICATIONS NEED TO BE ADJUSTED TO SOIL TEST RESULTS
GROUP C
Corn 100° 40 170 110 70
Tomato 110 110 70
Lettuce 110 130 70
Cole Crop** 100 75 210 70 165
Cucumber, Pumpkin, Squash 100 70 130 70 70
Field Celery 150 175 200
* Late planted or early harvest 2 Effectively inoculated crops
** |_ate harvested Broccoli, Brussels Sprouts, Cabbage, Cauliflower ® side-dress at time of last cultivation

! Useful Fertility & Fertilizer Management Reference or Source Information:
http://www.omafra.gov.on.ca/english/crops/pub811/4fertility. htm#general
http://www.omafra.gov.on.ca/english/crops/soils/fertility. html
http://www.al.gov.bc.cal/fieldvegetable/factsheets.htm

http://www.al.gov.bc.calfieldvegetable/production_guide/2008 2009/production_guide.htm

http://www.al.gov.bc.ca/fieldvegetable/production _guide/2008 2009/nutrient_management.pdf

http://www.al.gov.bc.ca/resmgmt/publist/600Series/631500-1.pdf
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Table 3. Poultry Litter Applications For Crop Nitro  gen Supply

Type of Vegetable Crop: Group A* Group B Group C
Crop Nitrogen Use: Low Medium High
Crop N Content Range (kg/ha): 25 to 50 50 to 100 100 to 150
Crop N Content Range (lbs/ac): 22 to 90 90 to 135 135 to 180
Soil Organic Estimated Dry Pouliry Litter Soil Applications
Matter Levels kg/ha N t/ha t/ha t/ha
% From Soil yds® / ac” yds® / ac” yds® / ac”
<2 0to 25 3 to 5 6 to 8 9 to 11
5 8 11 13 16 19
2to 4 25 to 50 2 to 3 5 to 6 8 to 9
8 5 8 11 13 16
4106 50to 75 0 to 2 3 to 5 6 to 8
0 3 5) 8 11 13
6t08 75 to 100 0 to O 2 to 3 5 to 6
0 0 3 ) 8 11
>8 >100 0 to O 0 to 2 3 to 5
0 0 0 3 5 8
" Important Notes to Producers Regarding Soil Applic  ations
Short-term Use:  For infrequent or first/second time use, applications should be at the high-end of the application range.
Long-term Use: After 2-3 years of annual use, applications should be reduced to the low-end of the application range.
Soil Salinity: Soil EC can increase shortly after application by 1.0 dS/m per 10 t/ha (dry) application.
Poultry Litter Analysis: ~ Assumes an %N content of 4.25 + 0.5% with an on-average available soil N of 16 Kg N /dry t
applied; which is equivalent to 4.8 kg N/ m3; 8.1 lbs N / yd3 or 32 lbs N / dry ton.
Soil Incorporation: _Applied poultry litter should be soil incorporated immediately after application to avoid N losses.

* Legumes: Reduce application rates up to half with well nodulated legumes.
"Conversions: 3.33 m”/dry t; 1.30 yds®/m”; 2.47ac/ha; 2.2lbs/kg; 4.33 yds”/ dry t; 1 t/ha = 0.45 ton/ac; 1 t/ha = 1.75 yds’/ac

Food Safety & Health Issues: The spreading of “fresh” PL (eg.
broiler) - a very dry product with high amounts of associated fine
dust particles (see Table below) - is to be avoided . Thisis
because of the higher pathogen health risks associa  ted with
“fresh” PL and to help reduce odors and/or potentia I
contamination of near -bv crops. waterwavs and/or residential

STOLTZFUS SPREADING STOLTZFUS SPREADING

DRY - FRESH
BROILER LITTER

MOIST - AGED
POULTRY LITTER

Notes to Producers *
Aged Litter Analysis:
Assumes a PL %N
content of 4.25 + 0.5%
with an available soil N of
16 £ 3kg N/dryt.

Short-term Use: For
infrequent or first/second
time PL use, applications
should be at the high-end
of the application range.

Long-term Use: After 2-3
years of annual use, PL
applications should be
reduced to the low-end of
the application range.

Soil Salinity: Soil EC can
increase after application
by 1.0 dS/m per 10 t/ha
(dry) application.

Soil Incorporation:
Applied litter should be
soil incorporated
immediately after
application to avoid
significant N losses.

Physical Properties of Poultry Litter Products Spreader Type/Model Unit Retail Values - March 2008
Physical # Fresh Broiler ® Aged/Composted YR B?:US:? Gy PEEIE
Property As Delivered Static Pile —
. New Holland 195 272 25,000 CDN Rollins: BC
% Mmsture 3 17 37 www.newholland.com
Density (kg/m ~) 336 381
Artex CB600 600 70,000 CDN Avenue Farm Machinery: BC
Particle Size (g/kg) www.artexfab.com
>4.74 mm 112 290 Stoltzfus 5010 137 13,105 US Factory Direct: Pennsylva nia
<4.74 to >2.00 mm 190 307
<2.00 to >1.00 mm 333 240 Stoltzfus 8016 223 19,700 US
<1.00 mm a 364 . 162 Stoltzfus 8020 414 $23,900 US
Days old >120 Days Storage www.stoltzfusmfg.com




STOLTZFUS

POTATO BOX ATTACHMENT

Spreader Evaluations & Performance Rankings: Four spreaders (see Table previous page
and above photo) were evaluated for swath width accuracy, precision and optimal overlap
distances for achieving evenness of spread and associated nutrient -NPK- spreading patterns.
The spreaders included the New Holland (NH) 195 “paddle-type spreader; the Stoltzfus 5010 (ST)
“spinner” type spreader; the Artex (AR) CB500 combination paddle/spinner spreader; and a
fabricated a potato box (PB) attachment which resembled the Stoltzfus 5010 design.

The Table below provides the spreader rankings with respect to performance and optimal paths
widths distances for achieving evenness of spread. It's not surprising that Stoltzfus spreader —
specifically designed for both lime and poultry litter application - with widest pass width distances
and most accurate (high R? values) and precise (low CV values) spreader performances was
ranked highest. The Artex spreaders had performance CV values which were mostly acceptable.
The Artex spreader is a very well built high load volume spreader capable of handling a wide
range of solid manures (ie. feed lot/animal bedding materials) other that poultry litter. Traditional
back-end “paddle” type manure spreaders were neither accurate and/or precise enough - all of
which can contribute to poor fertilizer distribution and/or over-applications. The spreaders’ narrow
spreading width also results in many trips over the field and a greater risk to soil compaction,
particularly in the sprina when the soils are still wet.

Demonstrated Spreader Rankings for Accuracy, Precis  ion and Pass Width For Optimal Overlap

Performance Pass Width For
Accuracy Precision Optimal Overlap ~ Overall

Material Quadratic Central Width Ranking  Overall

Spreader Type Application R? Value Ranking CV Value Ranking (m) Ranking Average Ranking
Stoltzfus - 1520 Fresh Light 0.887 1 13.3 4 8.4 3 2.7 2
Aged Light 0.772 7 7.0 2 10.5 2 3.7 3

Aged Heavy 0.838 2 6.5 1 10.7 1 13 1

Artex - CB500 Aged Light 0.813 3 16.4 5 5.8 7 5.0 4
Aged Heavy 0.763 8 11.6 3 6.5 6 5.7 6

Potato Box Aged Light 0.811 4 229 8 8.1 4 5.3 5
Attachment Aged Heavy 0.646 9 213 6 8.0 5 6.7 7
Hew Holland - 195 Aged Light 0.787 6 214 7 3.0 8 7.0 8
Aged Heavy 0.790 5 35.1 9 2.9 9 7.7 9




Optimal Overlaps For Evenness of Spread: The Table below demonstrates the swath width application
patterns and pass width distances to achieve an optimal overlap for evenness of spread. In spreading PL a
coefficient of variation (CV) value of <15% indicates acceptable spreader evenness of spread. The ST
spreaders had both the lowest CV values ( 7%) and widest optimal overlap pass widths ( 10m) for achieving
evenness of spread; the CV values for the PB spreader were relatively high ( 22%), but its optimal overlap
pass width was relatively wide ( 8m); the Artex spreader had acceptable CV values ( 12%) , but a narrower
overlap pass widths ( 6m). The New Holland “paddle-type” spreader swath width was only 3m with a high CV
(>20%), hence it is not recommended for spreading poultry litter.

Stoltzfus Application Pattern
Using Simulated Three Passes With 10.7 m Pass Width For Optimal Overlap &
Evenness of Spread
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Artex Application Pattern
Using Simulated Three Passes With 6.5 m Pass Width For Optimal Overlap
& Evenness of Spread
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New Holland Application Pattern
Using Simulated Three Passes With 2.9 m Pass Width For Optimal Overlap
& Evenness of Spread
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Note: The “quadratic” distribution patterns that are associated with “spinner” type
spreaders highlight the importance of determining t he pass widths for an optimal overlap
in achieving an evenness of spread; be it for appli ed product weight and/or nutrients.




