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Manure matters 

Shallow injection and tire pressure help this hog farmer put a higher value on waste 

 
Where some smell waste, Jake Kraayenbrink smells lost opportunity. Wise words from an uncle 

early in Jake's career in hog farming made a big impact and helped shape his lifetime outlook on 

the value of manure.  

 

When Jake began farming in the mid-80s, broadcasting liquid hog manure on crop land was 

common practice. “One of my uncles really put this practice in perspective when he said ‘When 

you smell manure, you are smelling nutrients gone,’” says Kraayenbrink.  

 

At the time, Kraayenbrink had too much manure for his 100-acre farm, and manure had little 

value to others. Today, he and his family operate a 350-sow, farrow-to-finish operation near 

Drayton, Ontario, and sell high health breeding stock around the world.   

 

As his hog herd increased he continued to seek innovative solutions to everyday situations.  

Kraayenbrink secured funding through the Farm Innovation Program (FIP) with the help of 

Ontario Pork, to explore two European-inspired, on-farm ideas related to manure. FIP is a 

federal-provincial-territorial program under Growing Forward 

 

With the help of industry experts, Kraayenbrink recently completed two FIP projects based on 

his ideas about injecting manure directly into growing crops and reducing soil compaction when 

spreading manure on neighbouring lands. 

 

Shallow injection delivers nutrients directly to growing crop 
 

In 1999, with equipment borrowed from a local manufacturer, Kraayenbrink began injecting 

liquid manure directly into the soil of growing crops. “We often spread manure when it is 

convenient for us, not when it's ideal for the plant to maximize manure use and thrive,” says 

Kraayenbrink.  

 

That first season, Kraayenbrink used the shallow injection system to inject manure directly into 

knee-high corn and was really happy with the results. When the opportunity arose years later to 

test the idea further through FIP, Kraayenbrink equipped a manure tanker with a European 

shallow low-disturbance injector. The premise was straightforward – deliver nutrients directly 

into growing plants to evaluate if crops were able to better utilize the manure’s nutrients, and 

also examine the reduced soil and plant disturbance inherent in the system. 

 

“When I received the FIP funding to purchase the shallow injector, my goal was to make one 

injector do everything,” says Kraayenbrink. The benefits of direct injection were well established 

– delivering nutrients directly into a growing plant, reducing odours, and reducing the volume of 

manure required because of less overall nutrient loss.  

 

During the 2012 growing season, under the lead of Ontario Ministry of Agriculture, Food and 

Rural Affairs (OMAFRA) wheat specialist Peter Johnson, and colleagues Christine Brown, 

Bonnie Ball, and Ontario Pork environmental specialist Sam Bradshaw, hog manure was injected 
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into standing plots of wheat, corn and soybeans on Kraayenbrink’s farm, as well as other 

locations across the province.  

 

What the team found was encouraging and clarified the field and crop situations where the 

current injection system would deliver the most benefit for producers. “The machine purchased 

for the project was designed in Europe to incorporate liquid manure into pasture and small 

grains,” says Ontario Pork’s Sam Bradshaw. “And in Ontario field conditions, it did that well.” 

But when the injector encountered large stones, loose soil and crop trash, there were a few 

technical challenges. 

  

“The disks on this particular unit are small in diameter and they plug easily in loose soil and 

trashy conditions,” says Bradshaw. The project was to decide if this European system was 

applicable to Ontario conditions, and according to Bradshaw it worked well in pasture and in 

small grain crops.  

 

Finding the fit 

Regardless of crop, the benefits of a manure injection system are numerous:  

 Provides a wider window of application – with more time to apply later in the spring 

season after planting is complete 

 Delivers more uniform application – with the ability to accurately measure and monitor 

the amount of manure applied per acre 

 Ensures nutrients go directly to the growing plant – precision application ensures manure 

stays in the soil and doesn’t leach 

 

“The best fit for this system is precision application of liquid manure in firm soil on a growing 

crop of wheat, hay or pasture,” says Bradshaw.  

 

Kraayenbrink is already thinking about how to incorporate a larger disk on the shallow injection 

system to help it cut through field trash to work on more crops.  

 

Speedy tire deflate/inflate system looks to save soil, fuel and tire life 
 

As Kraayenbrink’s hog operation grew, so did the need to sell manure – what he believes to be 

the only truly green fertilizer – to neighbours. But concerns about soil compaction from the 

weight of the manure tanker made the fertilizer a tough sell. Customers saw no net value. Sure 

the manure delivered valuable nutrients, but soil compaction potentially restricted the plant root's 

ability to grab the nutrients for growth.  

 

"We were hauling a lot of manure and were regularly deflating and inflating tires to reduce soil 

compaction," says Jake. He talked to Ontario Ministry of Agriculture, Food and Rural Affairs 

(OMAFRA) corn specialist Greg Stewart about the idea, leading to another FIP project, a 

Premier's Award for Excellence and a new business venture for Kraayenbrink. 

 

The initial goal of the project was to investigate an automatic tire inflation system for use on 

manure tankers in Ontario, and assemble a prototype tanker to test the system’s functionality. As 

the project wraps up, it is clear the design and build phase was successful, with Kraayenbrink’s 

work on building the system and reducing the time required for automatic deflation and inflation. 
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The two-year FIP project began with Kraayenbrink, together with Ontario Pork’s Sam Bradshaw 

and OMAFRA’s Greg Stewart, looking at tire deflation/inflation systems in Europe and then 

sourcing local components with Nuhn Industries to equip a manure tanker with an air compressor 

and hydraulic motor.  

 

The benefits of deflating tires for field work and inflating for road travel were well known. 

Increasing the surface area of tires on soft soil surfaces effectively spreads the weight of the 

tanker across a greater area. “When I see a field with dips and dives, I believe there is soil 

compaction,” says Kraayenbrink.   

 

And the potential benefit for fuel savings also interested Kraayenbrink and Bradshaw. “For every 

inch a tire sinks into the ground, it is like climbing a one per cent slope and requires more 

energy,” explains Bradshaw. “Reducing the tire pressure effectively reduces how much tires sink 

in and the amount of fuel required to spread the manure, and can result in up to 15 per cent fuel 

savings.” 

 

Field results inconclusive 

Stewart ran soil compaction trials, using Kraayenbrink’s automatic inflation system, during the 

fall of 2011 and 2012 at the University of Guelph’s Elora Research Station and on 

Kraayenbrink’s farm.  

 

In 2011, the trial compared manure tankers spreading water on moist wheat stubble ground in the 

spring with tires at 14, 28 or 42 psi, and replicated the trial in the fall after primary fall tillage 

was complete. And in 2012, trials were repeated to investigate the impact of manure tanker 

compaction on soil and corn yields, on Kraayenbrink’s farm. 

 

“The true test of the inflation system –  which we knew would be difficult to measure – is to 

demonstrate that lower tire inflation pressure leads to lower soil densities,” says Stewart. Soil 

density and soil strength are measures used to evaluate soil compaction. Trial results from both 

year’s work did not show clear evidence of less soil compaction when tire pressure is reduced on 

manure tankers. “But there is some indication that higher tire inflation pressures did cause 

increased resistance in the soil as measured by the penetrometer.” The penetrometer is a steel rod 

with a steel cone on the end, and is attached to a recording device that measures how hard it is 

for the cone to go through soil layers.  

 

Stewart expected that significant soil compaction changes would be hard to demonstrate because 

the trials were conducted on moderate/normal soil conditions. “It is often only the more extreme 

field conditions – wet weather and/or heavy clay soils – where extreme compaction can be 

identified in the soil,” says Stewart. “We operate mostly in moderate conditions and so our two 

years of field trials haven’t show soil changes that are related to tire inflation.” 

 

From a yield perspective, 2011 results showed no real impact of tire pressure and soil 

compaction on yield. And while 2012 corn yields aren’t in, Stewart expects about the same 

inconclusive results. “It is tough to make a direct connection between compaction and yield, 

there are so many other factors at play,” he says. 

 

While these early trials don’t lead to strong, clear results, Stewart cautions growers to not 

dismiss the importance of reducing soil compaction, and the potential impact on yield. Soil 

compaction may not be a true indication of what is happening in your fields, especially during 
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tougher weather conditions. “If farmers continue to operate field equipment with little regard for 

the impact on soil compaction, there will be a year where the stresses of weather (too wet, too 

dry) may come back to haunt you,” says Stewart.  

 

As this FIP project wraps up, Stewart sees value in continuing the trial work to further test the 

tire inflation system and its impact on soil compaction under more marginal conditions (heavier 

soils and wetter conditions), and to look at the effect that different brands of tires have on 

Kraayenbrink’s system.  

 

FIP initiative leads to commercialization 

For Kraayenbrink, while soil compaction and yield weren’t significantly different with lower tire 

pressure, the improvements in fuel and widening of the application window were definite 

benefits of the system. He knows the on-farm benefits of adjusting tire pressure have helped him 

find markets for his hog manure on neighbouring fields. And the FIP project experience inspired 

him to work at improving the mechanics of how the deflation/inflation system functions. The 

commercialization of the Automated Air Inflation Deflation (AAID) control system – and a 

Premier’s Award for Excellence in 2011 – build further credibility into his patented pending 

system that delivers automated, field-side adjustment in just 30 seconds.  

 

The AAID unit is relevant for any field application that works on the road and in the field. 

Kraayenbrink’s units (sold under his AgriBrink company name) sell for about $10,000 per unit – 

control box and compressor – that are portable enough to move between equipment.  

 

Kraayenbrink has plans to extend the system beyond manure tankers to other field equipment. 

“Whatever equipment is the heaviest in the field, that’s what is causing the most soil compaction 

and can benefit the most from on-the-go tire pressure adjustment,” says Kraayenbrink. 

 

From Sam Bradshaw’s perspective, this project demonstrates the ideal outcome of a FIP 

initiative. “Jake had an idea, researched it, tested it, perfected it to be more portable and work 

quicker, and has now commercialized it. That is truly innovation at work.” 

 

-30- 

 

This project was funded in part through Growing Forward, a federal-provincial-territorial 

initiative. The Agricultural Adaptation Council assists in the delivery of several Growing 

Forward programs in Ontario.  


