Germplasm Sampling
Many of the accessions in the Pisum Core Collection are mixtures of diverse germplasm.  Because we were interested in characterizing mineral concentrations in unique lines, we randomly selected seeds of a single seed phenotype within each accession for planting.  For the most part, this resulted in plants with uniform characteristics, within each planted accession.  At harvest, if more than one plant phenotype was evident, we selected seeds from only one plant phenotype (usually the phenotype with the most plants, or the highest seed yield).  We also ensured that its seeds were of the same phenotype as the original seeds planted.  Phenotypic data were collected on harvested seeds of each accession, and these characteristics are noted in the dataset (Seed Coat Color, Seed Coat Coloration Pattern, Smooth vs.Wrinkled Seeds, Cotyledon Color).

Plant Culture
Six plants of each accession were grown in 5L black plastic pots filled with a synthetic soil mix composed of 2 parts Metro-Mix 360 (Scotts-Sierra Horticultural Products Co., Marysville, Ohio) and 1 part vermiculite (Strong-Lite Medium Vermiculite, Sun Gro Horticulture Co, Seneca Illinois).  Plants were grown in a controlled environment greenhouse with a temperature regime of 22 ( 3 oC/day and 20 ( 3 oC/ night, with a relative humidity ranging from 45% to 65% throughout the day/night cycle.  Sunlight was supplemented with metal halide lamps, set to a 15-h day, 9-h night cycle (lights on at 700 h).  In order to maintain an adequate supply of all mineral nutrients, a complete fertilizer mixture was provided to each pot on a daily basis. Pots were irrigated with an automated drip irrigation system (one drip line to each pot); the system was regulated with a timer that delivered nutrient solution twice a day (younger plants) or three times a day (older plants) in sufficient quantity to saturate the soil mass at each irrigation.  The nutrient solution contained the following concentrations of mineral salts: 1.0 mM KNO3, 0.4 mM Ca(NO3)2,  0.1 mM MgSO4, 0.15 mM KH2PO4  and 25 uM CaCl2, 25 uM H3BO3, 2 um MnSO4, 2 uM ZnSO4, 0.5 uM CuSO4, 0.5 uM H2MoO4, 0.1 uM NiSO4, 1 uM Fe(Ш)-N, N’-ethylenebis[2-(2-hydroxyphenyl)-glycine] (Sprint 138; Becker-Underwood, Inc., Ames, Iowa, USA).  We thus attempted to maintain all essential minerals at sufficient, but non-toxic levels, in the soil.

Mineral Analysis

Seeds were harvested from each accession at full plant maturity.  The seeds (with seed coats) were dried at 65-70 (C for a minimum of 48 h, and after cooling were ground to a uniform powder (seeds from the 6 plants were pooled) using a coffee grinder with stainless steel blades. Two sub-samples of each accession were weighed (approximately 200 mg each), dry ashed, resuspended in ultra-pure nitric acid and analyzed for Ca, Mg, K, P, Fe, Zn, Mn, Cu, Ni, B and Mo concentrations using inductively coupled plasma atomic emission spectrometry (IRIS Advantage ICP-AES; Thermo Elemental, Franklin, Massachusetts, USA).  Dry ashing was performed in quartz tubes, with samples ashed for 6 h at 450 (C.  After cooling, to ensure complete oxidation of all tissues, 2.5 ml of 30% H2O2 was added to each tube and samples were reheated to 450 (C for one h.  Apple leaf standards (SRM 1515; National Institute of Standards and Technology, Gaithersburg, Maryland, USA) were ashed and analyzed along with pea seed samples to verify the reliability of the procedures and analytical measurements.  Mineral values were determined with the ICP-AES using the following spectral emission lines (in nm): Ca, 184.0; Mg, 285.2; K, 769.8; P, 177.4; Fe, 238.2; Zn, 213.8; Mn, 260.5; Cu, 324.7; Ni, 231.6; B, 208.9; Mo, 202.0.  

Data Calculations

Mineral values from the two sub-samples were averaged for each accession; these averaged values are presented in the dataset as ppm (parts per million), which is equivalent to ug/g DW (micrograms per gram dry weight).  On a few occasions, extreme differences were seen for certain minerals between the two sub-samples (possibly due to contamination of one of the samples with dust).  When this occurred, a third sub-sample was analyzed, and upon evaluation of all three analyses, the spurious sub-sample values were discarded.  In general, the standard deviations for each mineral were low (i.e., within each accession).  Across all accessions, the average standard deviation for each mineral (calculated as percent of the mean of the two sub-samples) was: Ca, 10.4%; Mg, 2.0%; K, 2.5%; P, 2.5%; Fe, 6.0%; Zn, 5.1%; Mn, 6.9%; Cu, 7.5%; Ni, 15.4%; B, 5.8%; Mo, 3.7%.

