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Meeting Corn Nutrient Needs with LysteGro Amendments 
OSCIA Tier 1 - Georgian Triangle SCIA  

Final Report 
 

Purpose:  
Declining soil organic matter (SOM) levels combined with fewer livestock operations and 
reduced access to livestock manure has increased cash crop producer interest in 
municipal organic amendments such as LysteGro, Anaerobic Digestate and Livestock 
Manure 
 

What is LysteGro  

• Patented process that combines sewage biosolids + potassium hydroxide + 
heat  (70 °C)  + a lysing process 

• 14-15% dry matter  
• ~ 50 – 35 – 20 lbs/1000 gal of available N-P205-K20 in the year of application  
• relatively high sulphur (~14lbs) and high organic matter (> 500 lbs) content 
• regulated through CFIA = product consistency - no need for NASM plan, 

treated as a fertilizer 
• Custom applied (to prevent nutrient loss) 
• Ideal rate between 3,000 – 3,5000 gal/ac for corn 
• High pH, high ammonium (NH4-N) = high volatilization risk 
• Requires direct injection or immediate incorporation  
• By-product of anaerobic digesters – main program for GHG 
• Composition will vary with inputs – testing is important 
• Opportunity for liquid solid separation – further composting 
• Higher N & lower C:N ratio compared to pre-AD 
• Spring application to growing crops is ideal  
• odour and pathogens lower (in a closed system) 

LysteGro has a good fit ahead of a corn crop that needs many of the nutrients that the 
product provides and can be applied just ahead of planting or as a side-dress 
application. This reduces environmental risk (volatilization, leaching, runoff) associated 
with nutrient loss from a nutrient-rich material with high pH and NH4-N and gets more 
value out of the product for the producer.   
 
This project evaluated the nutrient benefit of 2 rates of LysteGro fertilizer injected pre-
plant in corn compared to commercial fertilizer in a field scale replicated trial.  
 
In the final year, the project was expanded to include a food waste-based anaerobic 
digestate (BioEn) and finisher hog manure.   
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Challenges: 
• ↑ NH4-N and ↓C:N ratio – similar composition to liquid hog manure 
• Higher risk = more management (injection or immediate incorporation) 

– Application rate, uniformity, timing is more important 
– ↑pH, ↑ NH4-N – Higher risk of volatilization & leaching 

Methods: 
Site Selection: 

• Fields without manure the previous fall or legume plow down, however in the final 
year of the project a few fields with cover crops and/or previous manure were 
included 

• Starter only fertilizer with maximum of 30 lb. N/ac 
• Sites with known field history to account for previous crops, etc 
• Sites with uniformity across treatments within a replication.  
• Plot size was targeted as between 700 ft. and field length.  
• Each treatment is 40 ft. (16 rows wide) as LysteGro applicator is 20 ft. (8 rows) 

Field length strips included 2-3 replications of the following treatments as shown in Table 
1.  Application rates were determined using LysteGro nutrient analysis to meet a 160 
bu/ac corn yield goal.  The estimated nutrient availability for the organic amendments at 
the rate targets are shown in Table 2. 
 

1. Commercial Fertilizer to meet N requirements according to OMAFRA N 
Calculator 

2. LysteGro @ 4500 gal/ac – to meet target N rate for corn, based on OMAFRA 
recommendations for a 175 bu/ac corn yield goal, but provides higher than 
required P205 

3. LysteGro @ 3,000 gal/ac approximately  2/3rds recommended N target  
4. Two sites had finisher hog manure applied as a treatment compared to Lystegro 

and/or BioEn anaerobic digestate 
 
Table 1.  Suggested Plot Layout for Project Sites 

 
 
 

LYSETEG
RO 3000 
GAL/AC 

 
 
 
LYSETEG
RO 4500 
GAL/AC 

 
 
 
FERTILIZ
ER – 
OMAFRA 
N CALC 

 
 
 
LYSETEG
RO 3000 
GAL/AC 

 
 
 
LYSETEG
RO 4500 
GAL/AC 

 
 
 
FERTILIZ
ER – 
OMAFRA 
N CALC 

 
 
 
LYSETEG
RO 3000 
GAL/AC 

 
 
 
LYSETEG
RO 4500 
GAL/AC 

 
 
 
FERTILIZ
ER – 
OMAFRA 
N CALC 

 
Table 3 compares the nutrients applied from the organic amendments used in the study 
in 2017 and compares both the macro and micro nutrients available from the materials 
applied to the treatments at each site.  The analysis also includes pH, organic matter and 
salts.  All the materials are liquids and were injected ahead of planting or as an in-crop 
side-dress application.    The phosphorus shown indicates the total amount added that 
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will contribute to crop growth, however, the Lystegro material has a high aluminum 
content which would be expected to limit the availability in the year of application. 

Table 2.  Approximate Nutrient Availability of Organic Amendments (based on 2017 
analysis) 

  

160  bu/ac 
CORN 
CROP 

REMOVAL 

LYSTEGRO gal/ac 
BioEn 

3,000 gal/ac 
Finisher Hog 

gal/ac 
4,500  3,000  Pit Fresh 3,000 

NITROGEN 132 195 130 50 100 174 
P205 67 284* 189*  10 30 51 
K20 46 122 81 19 33 108 

*only a portion of P205 is available in the month(s) immediately after application 
 
Table 3. Nutrients Applied from Organic Amendments 

AS-APPLIED  LysteGro BioEn 
(Pit) 

BioEn 
(Fresh) 

Finisher Hog 
Manure 

Dry Matter     % 12 1 3 4.2 
Total N lbs/1000 gal 67 18.5 39 66 
NH4-N lbs/1000 gal 35 15 27 48 

Available N lbs/1000 gal 43 17 33 58 
Avail P (80%) lbs/1000 gal 63 3.3 10 17 

Avail K lbs/1000 gal 27 6.4 11 36 
OM  lbs/1000 gal 260 50 180 300 
pH  8.1 7.8 7.8 7.2 

C:N ratio  5:1 2:1 3:1 3:1 
Sulphur 
(Elemental) 

lbs/1000 gal 19 1.3 5.1 6.3 

Bulk Density lbs/ft3 53.7 62.7 62.8 64.4 
Total Salts (EC) ms/cm 14.2 12.1 16.6 28.5 

Sodium (Na) lbs/1000 gal 10 5 11 9 
Aluminum (Al) lbs/1000 gal 7.7 0.4 1.1 0.1 

Boron (B) lbs/1000 gal 0.03 0.003 0.01 0.03 
Calcium (Ca) lbs/1000 gal 104 5.6 15 11 
Copper (Cu) lbs/1000 gal 1 0.05 0.07 0.6 

Iron (Fe) lbs/1000 gal 87 3.7 6.6 1 
Magnesium 

(Mg) 
lbs/1000 gal 5.5 0.4 1.6 6 

Manganese 
(Mn) 

lbs/1000 gal 0.5 0.2 0.2 0.2 

Zinc lbs/1000 gal 0.9 0.05 0.2 0.5 
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The study was carried out at 5 locations in 2015; 4 locations in 2016 with the layout 
shown in Table 1.  In 2017, 4 sites were included in the study with all sites including 
Lystegro in the treatments and two sites including hog finisher manure.  One site 
compared two rates of Lystegro with hog manure in an in-crop side-dress application.  
The individual site information for each year is shown in table 4 (2015) Table 5 (2016) 
and Table 6 (2017).   
 
 
Table 4:  2015 Site information 
Site Meaford Dundalk Stayner Melancthon Elora 

Soil type Loam Silt Loam Silt Clay 
Loam Loam Loam 

Previous 
Crop Wheat Old sod Wheat Soybeans Wheat 

Planting 
Date May 2, 2015 May 6, 2015 May 6, 2016 May 6, 2015 May 15, 2015 

Variety 
DK 36 

(3650 CHU) 
DKC33-78 

(2500 CHU) 
DK38-03IB 
(2675 CHU) 

DKC33-78  
(2500 CHU) 

P9188 
(2675 CHU) 

Fertilizer 
(starter) 135 lbs 8-32-16 19-34-22-6S–

7Z 5-26-15 180 lbs 15-42-42-
8S No starter 

Approximate Nutrients Applied (lbs/ac) 
Fertilizer 

check 131-43-22 154-106-94 ~130-70-50 ~160-76-76 ~160- 0-0 

3,000 
gal/ac 102-111-93 174-111-93 102-111-93 102-111-93 102-111-93 

4,500 
gal/ac 153-166-139 225-166-139 153-166-139 153-166-139 153-166-139 

 
 
 

Results: 
Table 7 shows the plot yields for the various treatments.  A frost in late August affected 
the New Lowell site and resulted in significant yield reductions at that site.  As a result, 
the data for 2017 was indexed to give a better indication of treatment response.  The 
New Lowell site also had the Lystegro and Hog manure side-dressed in mid-June.  This 
site did not have a commercial fertilizer check. 
 
These results are also shown in Figure 1 where the black line in the Average of all the 
treatments indicates the advantage of all organic amendments compared to commercial 
fertilizer.   
 
The study was carried out over 3 growing seasons and in 2017 other organic 
amendments were also included in several sites.  Several sites were also included that 
had cover crops planted after wheat harvest and one site had previous manure.  Two of 
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the sites also had the organic amendment applied as a side-dress treatment into a 
standing crop early-mid June.  Several observations from the project results: 

1. Field variability even where the site looked relatively uniform 
2. In some treatments the nutrients applied appear to have reduced yield.  The 

amount of nitrogen, phosphorus and potash applied were not limiting, as 
shown in tissue and soil testing at silking.  However, where the amount of 
nitrogen applied was in excess of crop recommendations and where soil 
nitrate testing showed significant amounts remaining at crop pollination and 
in some cases in the nitrogen remaining after harvest as measured in the 
stalk nitrogen, there is a question of what happened to those nutrients.  This 
is shown in Figure 2 for each of the 4 sites 

3. Although yield results were positive over all, there were differences between 
the treatments that were difficult to explain with organic amendment 
application alone.  In some fields there was evidence of compaction and 
variability from previous field activities such as cover crops, manure 
application, nutrient applications etc.  Weather conditions also have an 
impact on nutrient cycling, nutrient availability to the crop and nutrient losses 
to the environment. 

 
Table 5: 2016 Site Information 
Site Meaford Shelburne New Lowell Melancthon 
Soil type Loam Silt Loam Sandy Loam Loam 

Soil Test  

pH 7.1 
P 3 ppm 
K 17 ppm 
OM 4.7 % 

pH 5.9 
P 59 ppm 
K 65 ppm 
OM 3.0 % 

pH 5.9 
P 25 
K 24 

OM 4.1 % 

pH  7.9 
P 13 ppm 
K 32 ppm 
OM 3.9 % 

Previous 
Crop Wheat (RC) Wheat (RC) Soybeans Barley 

Planting 
Date May 2, 2016 May 6, 2016 May 21, 2016 May 6, 2016 

Harvest 
Date Nov 4, 2016 Nov 4, 2016 Nov 9, 2016 Oct 24, 2016 

Variety -- Pride A5151G2 P9224AM DKC33-78 

Fertilizer 
(starter) 38-38-38 10-40-15-5Mg-

1.5Zn 
2x2 dry starter - all plots  

20-12-20-16S-7Mg-2Zn  

26-40-80-
20S  

 

Approximate Nutrients Applied (lbs/ac) 
Fertilizer 

check 127 – 92 - 105 100 – 0 - 60 140-131-79 (+60N,25K @ 8leaf) 163-130 - 
125 

3,000 
gal/ac 101-131-79 101-131-79 101-131-79 (+60N 25K @8 

leaf) 101-131-79 

4,500 
gal/ac 151-197-118 151-197-118 151-197-118 (+60N 25K @8 

leaf) 151-197-118 
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Table 6: 2017 Site Information 

 
 
 
 
 
 
 

Site Meaford  New Lowell  Dundalk Moorefield 

Soil type Loam Loamy Sand Silt Loam/ 
Loam Silt Loam 

Soil Test  

pH 6.4 
P 15 ppm  
K 67 ppm 
OM 3.6 % 

pH 5.3 
P 69 ppm 
K 65 ppm 
OM 2.3 % 

pH 7.75 
P 16.5 ppm  
K 133.5 ppm 

OM 4.0% 

pH 7.5  
P 30 ppm 
K 94 ppm 
OM 4.5% 

Previous Crop SR wheat (RC) SR wheat + winter cc 
mix Soybeans SR wheat (RC) 

Planting Date May 15, 2017 May 13, 2017 May 26, 
2017  May 12, 2017 

Application Date May 18, 2017 June 28, 2017 May 24, 
2017 June 15, 2017 

Harvest Date Nov. 15, 2017 November 24, 2017 Nov. 6, 2017 Nov. 3, 2017 

Variety DK3497 P9188AM (2650 CHU) DK3019 DK 3378 
@35,000 ppa 

Fertilizer (starter) 

Starter 38-38-38 
30 lbs N (28%) y-
drop 
 
120 lbs N (urea) 
on fertilizer strips 
only 

2x2 band: 16-0-40-8Mg-
24S-0.2B-11Ca 
Furrow: (5 gpa) 3.5-14-0-
1S 
 
Total Starter: 
20-14-40-8Mg-25S-0.2B-
11Ca 

11-33-17-4S 
(banded) 

65lbs/ac N 
(Urea) 

broadcast 

3,000 gal/ac dairy 
manure (Fall 2016)  

~40-50-80 
200 lbs 0-0-60 (fall 

2016) 
Starter 2x2 band 
applied  30-40-10-
20 S-1 Zn-0.1 B 

120 lbs N (28% with 
herbicide) 

 

Approximate Nutrients Applied (lbs/ac) 

Fertilizer check 188-38-38 --- 76-33-17-4S 190-90-200-20S-
1zn-0.1B 

Lystegro 3,000 
gal/ac 198-133*-119 153-109*-121 206-127*-98 320-185*-281 

Lystegro 4,500 
gal/ac 263-180*-160 205-156*-162 271-175*-

139 --- 

Finisher Hog  
3,000 gal/ac --- 194-65-148 --- 364-141-308 

BioEn Digestate 
(Pit) --- --- --- 240-100-219 

BioEn Digestate 
(Fresh) --- --- --- 290-120-233 
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Table 7 – 2017 Yield Results from Addition of Organic Amendments compared to 
Commercial Fertilizer 

Site 
2017 

Yield (bu/ac)    

Yield Δ 
(bu/ac)  

Lystek 
Application 

Finisher 
Manure 

BioEn 
Digestate  

BioEn 
Digestate Fertilizer 

4,500 
gal/ac 

3,000 
gal/ac 

3,000 
gal/ac 

3,000 
gal/ac Pit 

3,000  
gal/ac 
Fresh 

N-P-K 
equivale

nt 

Moorefield --- 216.2 218.4 225.5 203.8 193.1 22.88 
Dundalk 209.8 213.7 --- --- --- 200.6 10.95 

New Lowell* 78.5 75.0 81.5 --- --- --- --- 
Meaford 230.4 229.5 --- --- --- 227.1 2.85 

 
Table 8 – 2017 Indexed Yield Results from Addition of Organic Amendments 
compared to Commercial Fertilizer 

 

2017 
Indexed 
Yield 

Lystek Application Commercial 
Fertilizer Digestate Manure 

 
 Lystegro 

4,500 gal/ac 
Lystegro 

3,000 gal/ac 
N-P-K 

Equivalent 
BioEn 
(Pit) 

BioEn 
(Fresh) 

Finisher 
Hog 

 Moorefield  --- 103.7 92.7 108.2 97.8 104.8 

 Dundalk 100.9 102.7 96.4  --- ---  ---  

 New Lowell 102 96.9 ---  ---   --- 101.2 

 Meaford 100.6 100.2 99.2  ---  --- ---  

 Average 101.2 100.9 96.1 108.2 97.8 103 
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Figure 1 
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Figure 2 – Yield relative to nitrogen applied and soil nitrogen (as measured at 
pollination)  
 
The blue bars show the yield for each treatment while the red line indicates the soil nitrogen 
in lbs/acre for each treatment.  The black bar within or on top of the yield bar indicates the 
amount of nitrogen applied (lbs/ac) including starter fertilizer, commercial nitrogen and 
previous fall manure applications as well as nutrients added from the organic amendments 
applied to each treatment.  The yellow line shows the yield average of all the treatments. 
 
Figure 2a – Moorefield Site 

 
Figure 2a, the Moorefield site includes application at side-dress of Lystegro, finisher hog 
manure and anaerobic digestate from BioEn, all at 3,000 gallons/acre.  The BioEn from the 
pit had been in storage for a period of months and had lost some of the nitrogen content 
compared to the material that was fresh from the plant.  The nitrogen status in this field is 
high and there does not appear to be a direct response between the nitrogen that was 
available for the crop to yield as shown by the treatments with near average yields that had 
less nitrogen applied.  The soil nitrogen status as sampling also indicated that over 50 lbs 
was adequate for the crop.  Stalk nitrate results were highest where the soil nitogen was 
highest and plant tissue tests indicated adequate nutrients available for growth. 
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Figure 2b - Dundalk Site 

 

The Dundalk site results show a positive response to the organic amendments and would 
suggest that nitrogen provided at the 3,000 gallon rate give adequate response.  The soil 
nitrogen at pollination indicate that between 50 and 75 lbs/ac is adequate.  Soil nitrates were 
highest (over 1,500 ppm) where the 4,500 gallon rate of Lystegro was applied.  Tissue tests 
at pollination were all within the ideal range for crop growth.  Medium phosphorus soil tests 
and high aluminum in the Lystegro product always leads to questions about phosphorus 
availability for the crop, however the tissue tests would indicate that phosphorus uptake is 
not limited by the application of Lystegro 
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Figure 2c - Meaford site 

 
The Meaford site shows a yield response to 
the Lystegro.  The 3,000 gal/ac application 
rate appears adequate for best yield results.  
At this site, the additional nitrogen applied 
from the higher rate did not appear to 
increase yield.  Stalk nitrate samples from all 
the treatments were high at this site, but well 
over 2,000 ppm for the 4,500 gal/ac 
application rate.   The soil nitrogen results in 
this field are higher than expected, even for 
the fertilizer check plots and the plant tissue 
results were also within the ideal range for 
growth.  A stalk nitrate test of over 2,000 
ppm is an indication that more nitrogen was 
applied than required for the crop.  In this 
site a lower rate of nitrogen might have 
resulted in more economic yield. 
 
Early season growth where there is a visible 
difference in the area where Lystegro was 
applied vs fertilizer treatment. 
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Figure 2d – New Lowell Site 

 

 

The New Lowell site is situated on a sandy soil with 
low pH of 5.4 and ranging from 4.9 to 5.9.  
Application difficulties resulted in the field layout 
being changed to treatment divided by front and back 
half of the field.  Early August frost impacted growth 
and yield in addition to pH.   The results, including 
soil nutrient status (P and K) and yield demonstrated 
almost identical treatment response but large 
difference in yield from the back vs front part of the 
field.  Soil nitrogen was higer in the front part of the 
field, however stalk nitrogen levels at the end of the 
season were low.  Plant tissue samples indicated 
ideal nutrient status for all the nutrients, even with 
high aluminum combined with low pH.  The soil test 
results for 2017 and 2016 on sandy soils with low pH  
(two different sites) would indicate that biosolid-type 
materials, result in higher aluminum saturation that 
could lead to plant toxicity issues.   
 
 
New Lowell site showing difference between front 
and back part of the field 
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Comparison to 2016 and 2015:   
Compiled data shows that in 2017 there was a yield response to the addition of 
organic amendments.  Similar to 2015, 2017 was a wet growing season with 
significant June and July rainfall.  This resulted in nutrient losses, specifically nitrogen 
in the form of denitrification of commercial nitrogen but gave an advantage to the 
organic nitrogen (slow release) component organic amendments with higher organic 
nitrogen composition, especially the Lystegro material which led to an average 12 
bu/ac yield increase yield increase (3 to 23 bu/ac increase at 4 sites).  In 2015 the 
yield results were similar with an average 16 bu/ac increase ranging from 8-32 bu/ac.  
2016 was an opposite year with a very dry growing season.  With less than 40 to 80% of 
normal rainfall for May, June and July for the majority of the region, the focus is more on 
nutrient utilization than nutrient loss.  Dry soil conditions starting at planting probably 
helped root systems follow the moisture.  Yields for treatments comparing the 
processed biosolids to commercial fertilizer varied within and between treatments 
based largely on soil moisture holding capacity.  In three of the sites there was a 2 to 
7 bu/ac increase and at one site an 8 bu/ac decrease where Lystegro was applied.  
The overall yields were higher than expected considering the 2016 season’s low 
rainfall.  Yield details from 2016 and 2015 are shown below in Table 9 and 10 
respectively 

 
Table 9. 2016 Crop Yields by Site 

Site 
2016 

Yield (bu/ac) 
Yield Δ (bu/ac) 

(Lystegro vs 
fertilizer) 

Lystek Application Commercial Fertilizer 

4,500 
gal/ac 

3,000 
gal/ac N-P-K equivalent 

Melacthon 181.8 175.2 176.2 2.3 
Shelburne 168.9 159.5 157.4 6.8 
New Lowell 173.5 165.5 167.2 2.3 

Meaford 213.0 213.5 221.6 (-8.4) 
Average 184.3 178.4 180.6 1 

 
Table 10. 2015 Crop Yields by Site 

Site 
2015 

Yield (bu/ac) 
Yield Δ 

(Lystegro vs 
fertilizer) 

Lystek Application Commercial Fertilizer 

4,500 
gal/ac 

3,000 
gal/ac N-P-K equivalent 

Melacthon 175.6 161.6 160.3 8 
Dundalk 135.3 135.4 103.0 32 

Elora 196.7 193.5 175.2 20 
Meaford 220.5 218.1 191.6 28 
Stayner 102.6 105.9 110.0 ( -6 ) 
Average 166.1 162.9 148.0 16.5 
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Summary: 
The 3,000 gal/acre rate for the nutrient composition of the materials applied in this project 
matches the crop needs and reduces the risk of late season nitrogen loss.  Ideally not all 
the nitrogen needs for a corn crop will be applied with manure or an organic amendment.  
However in 2017 project results, it was evident that too much nutrient (especially 
nitrogen) does not result in increased economic yields.  It is important to give credit to all 
nutrient applied, including fall applied manure.  The Lystegro, compared to the anaerobic 
digestate from BioEn and the hog manure, had a higher organic nitrogen component.   In 
cool conditions in spring this could lead to slower mineralization and can limit crop yield, 
however in a wet year the slow release will continue to provide nitrogen where 
commercial nitrogen may have leached or denitrified.   A rate to meet total nitogen needs 
also adds too much phosphorus and will result in higher environmental risk.  Lystegro 
provides about 65 lbs/1000 gal of available P2O5 with half of it assumed available in the 
year of application. 

 
With an N-P-K and Sulphur equivalent value of over $75/1000 gallons for available 
nutrients, and with the logistics of transport and application coordinated at a reasonable 
cost (distance related), this processed biosolids material and/or anaerobic digestate is a 
good option for farms looking for organic amendments, but don’t have access to livestock 
manure.     

Next Steps: 
Data collected included soil nitrogen, plant tissue and soil nutrient sampling at 
silking/pollination, stalk nitrogen and grain protein.  The results give an indication of 
nutrient status of the plant and an insight to potential losses.  The results did not lead to 
additional conclusions at this point but will be further analyzed.  This data will be included 
in the detailed report for this project. 
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