
Soil Analysis Methods for NutNet and DRAGNet 

Soil sample preparation and processing: 

Soils were prepared for carbon, nitrogen, micronutrient, and texture analysis in the Borer/Seabloom 
Laboratory at the University of Minnesota. A subsample (~80-100g) from each plot was homogenized by 
grinding the soil with two steel BBs (Daisy Premium 3/8” steel slingshot ammo) with 90 minutes of 
vigorous shaking. Approximately 18 - 25 mg of ground, homogenized soils were then packed into 5 x 9 
mm tin capsules for carbon and nitrogen analysis in the Borer/Seabloom Laboratory using dry 
combustion gas chromatography on an Elemental Analyzer (Costech ECS 4010 CHNSO Analyzer, 
Valencia, California, USA) calibrated with the analytical standard, atropine (C17H23NO3). Percent total 
carbon and total nitrogen are measured on the Elemental Analyzer when gases separated by a gas 
chromatographic separation column flow through a thermal conductivity detector to generate a 
detectable electric signal. The electrical signal was then interpreted as proportional to the concentration 
of carbon or nitrogen in the total sample.   

20g per sample of the ground, homogenized soils were sent to Waypoint Analytical (Memphis, TN, USA) 
to measure major nutrients, micronutrients, cation exchange capacity, soil pH, organic matter, and 
texture of the soil. Phosphorus, potassium, calcium, magnesium, sulfur, boron, copper, manganese, zinc, 
and sodium were measured and reported in parts per million using the Mehlich-3 method (Mehlich A. 
1984. Mehlich-3 soil test extractant: a modification of Mehlich-2 extractant. Communications in Soil 
Science and Plant Analysis 15(12):1409–16), a method considered to effectively measure a wide range of 
physical and chemical properties of soils. Cation exchange capacity (CEC), reported here as meq/100 g 
(milliequivalents of charge per 100 g of dry soil), is a measure of the capacity of soil surfaces to retain 
cations and is used as an indicator of quality and productivity of the soil. CEC (CEC = (ppm Ca / 200) + 
(ppm Mg / 120) + (ppm K / 390)) was calculated using the ppm of Ca, Mg, and K reported from the 
Mehlich-3 method (Ross, Donald S., and Quirine Ketterings. "Recommended methods for determining 
soil cation exchange capacity." Recommended soil testing procedures for the northeastern United 
States 2 (1995): 62-70.). Soil pH was measured with a water pH meter on a 1:1 suspension. Organic 
matter of the soil, the percent organic matter content in soil as measured using the Loss on Ignition (LOI) 
method, was determined by combustion for two hours at 400 C. Values reported here were not treated 
with acid prior to combustion. Texture was measured using the hydrometer method using a sodium-
hexametaphosphate solution (HMP) (Klute, Arnold, R. W. Weaver, S. H. Mickelson, Donald L. Sparks, and 
J. M. Bartels. 1994. Methods of Soil Analysis. [3rd ed.]. Madison, Wis.: Soil Science Society of America).  
Briefly, the soil sample was shaken with the HMP solution to complex cations that bind clay and silt 
particles, and then transferred to a settling cylinder and mixed. The percent- sand, silt, and clay particles 
are calculated from hydrometer density readings taken at 40 seconds and two hours. 
 
Excess soil material was archived in sealed plastic scintillation vials and stored at room temperature at 
the University of Minnesota for future use. 
 


