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Objective: Building on work previously funded by this body, this study will continue to 

investigate the possibilities of using “quarter minus” materials as lime sources. Objective 

A: Continued monitoring of plots established in 2010 to determine the long term effects 

of “quarter minus” materials.  Objective B:  Use laboratory incubation techniques to 

compare determine the relative rates of acid neutralization for standard ag-lime and 

“quarter minus” materials obtained from different source quarries.  

Procedure:  Objective A:  Field plots established in 2010 will be maintained.  Crops will 

be planted and harvested for yield each year.  Soil pH will be measured at the beginning 

and end of each crop season. All methods of N fertilization, weed & insect control and 

irrigation will be the standard practices for Southeast Missouri.   

Objective B: Limes from two different quarries which produce both traditional and 

“quarter minus” materials will be incubated with a low pH sandy soil over three-year 

period.  One lime will be calcitic the other dolomitic.  The ENM/ton of each material will 

be determined.  The amount of each lime in terms of ENM/acre required by a standard 

soil test will be mixed with the soil, water added to reach field capacity, sealed in a water 

tight container and allowed to react for a three-year period.  Every six months the 

container will be opened and a representative sample collected.  This sample will be 

tested for soil pH and plant extractable Ca & Mg.  The sample will be separated into the 

same four size consists used in standard lime ENM analysis (passing #60, between #40 

and #60, between #8 and #40, and retained on #8).  For each of these consists the 

ENM/ton value will be determined using titration with HCl and NaOH.  In this way the 

amount of lime material which has not been reacted with soil acidity can be measured 

 

Current Status/Importance of Research Area:  

The quality of liming materials in Missouri is given in pounds of Effective Neutralizing 

Material (ENM) per ton.  This number is calculated to represent the amount of soil 

acidity that a given material will neutralize over the course of a three-year period. The 

effectiveness of liming materials is controlled by two factors, chemical composition and a 

fineness factor.  “Quarter minus” material is what remains from a lime crushing run after 

the course fraction (greater than ¼ inch diameter) has been removed for other uses. 

Depending on the source rock and final product of the “quarter plus” material the             

“quarter minus” fraction can represent 15-35% of the original material.  A local lime 

producer indicated that their inventory of “quarter minus” material is currently over 

400,000 tons. As the Missouri Lime Standards are based on size consists and do not 

consider material greater than 8 mesh as contributing to ENM , “quarter minus” materials 

generally contain low ENM and are not suited for most agricultural situations. 

 

In a previous study field plots were established using traditional ag-lime and “quarter 

minus” material.  Three years of yield results indicate that when the two different lime 

materials are applied at the same ENM/acre rates statistically equivalent yields are 



obtained (Table 1).  One of the major questions regarding use of “quarter minus” 

materials is “What is the long term effect of the lime particles greater than #8 in size?”  

These particles represented over 36% of the applied lime.  As they are over-size the 

liming potential is not included in the ENM/ton value. But certainly they will affect the 

soil pH in the future.  Repeated applications of “quarter minus” material could lead to 

increased levels of pH.  Several agronomic problems can be associated with elevated pH 

levels.  These include reduced micronutrient availability and increased herbicide carry 

over.  The standard MU soil test recommendation for lime application covers a three year 

time frame. Year end soil pH measurements from the current evaluation indicate that for 

standard lime materials this is probably appropriate.  The pH levels produced by these 

materials peaked by the end of the first growing season following application (Table 2) 

and had begun to drop by the end of the third season.  This is in contrast to the “quarter 

minus” materials which generally increased soil pH each year.  It is not known how long 

pH levels will be maintained.  

 

Table 1. Crop yields for lime treatments on an acid Tiptonville Silt loam soil at the MU 

Marsh Farm, Portageville, MO 2010, 2011, and 2012. 

Trt#  

Material 2010 2011 2012 

bu/a bu/a bu/a  

1 Check 24.7 b 131c 29.0 b 

2 Aglime (495 ENM) 30.0 ab 140b 31.6 ab 

3 Aglime (990 ENM) 31.5 ab 151a 33.3 ab 

4 Aglime (1485 ENM) 37.3 a 156a 34.7 a 

5 ¼ minus (710 ENM) 32.0 ab 149a 32.1 ab 

6 ¼ minus (852 ENM) 36.8 a 155a 32.9 ab 

7 ¼ minus (1136 ENM) 38.2 a 154a 35.4 a 

 

Table 2. Year-end soil pH for lime treatments on an acid Tiptonville Silt loam soil at the 

MU Marsh Farm, Portageville, MO 2010, 2011, and 2012. 

Trt# Material 2010 2011 2012 

1 Check 5.3 5.2 5.2 

2 Aglime (495 ENM) 6.1 6.1 5.9 

3 Aglime (990 ENM) 6.1 6.1 6.0 

4 Aglime (1485 ENM) 6.2 6.2 6.1 

5 ¼ minus (710 ENM) 5.7 5.7 5.9 

6 ¼ minus (852 ENM) 5.9 6.0 6.1 

7 ¼ minus (1136 ENM) 6.1 6.1 6.3 

 

 

 

 

 

 

Expected economic impact of the project: 



Currently most lime producers have large quantities (400,000+ tons) of “quarter minus” 

material in inventory.  This inventory caries a small economic value as well as a large 

nuisance value.  If a use as liming material for “quarter minus” material could be proven 

and it could be legally marketed as such, even at a reduced cost, lime producers would 

benefit by adding value to a waste project.  Agricultural producers would benefit by the 

availably of a lower cost lime product. 

 

Timetable for proposed research: This will be a three-year project (2013-2015). 

 

March-April  Collect pre-investigation soil samples, develop field plans, 

weigh out fertilizer treatments for individual plots, and 

prepare fields for planting. 

May-October  Apply and incorporate fertilizer treatments, plant crop, and 

harvest plots. 

 

Strategy for application/transfer of knowledge:  Results may be presented at relavent 

field days and extension crop management conferences.  Articles may be written for Mid-

America Farmer. When the study is completed a final report may be written and a 

manuscript submitted to a scientific journal.  

 

Proposed budget: 

Expenses   2013 2014 2015 

 Labor $6,000 $6,255 $6,518 

Fringe benefits   $1,500 $1,564 $1,630 

Supplies   $2,000 $2,000 $2,000 

Travel   $550 $550 $550 

Lab analysis   $1,500 $1,500 $1,500 

Total   $11,550 $11,869 $12,198 

 

 


