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SoDak Labs, Inc.  has developed a tool for farmers wishing 
to evaluate seed germination/emergence in the prescence 
of cold soils and “salt solutions” to emulate starter fertilizer 
placement.  We coined the name “NPK cold” as an easy 
reference for growers and as a test that more “directly” 
measures the impact of pericarp damage.   SoDak Labs 
also offers the traditonal “Pericarp Damage”  (Gutormson 
2020) test where damage is ranked as severe, medium, light 
or no damage. We feel the NPK cold seedling emergence 
percentage will be more understandable than a total 
percentage of seeds with pericarp damage.  Ferrie (2020) 
recommends caution if pericarp damage is above 6% and to 
skip starter fertilizer if damage is above 10%.  SoDak Labs 
compared 40 seed corn lots (Table 1.) which were grouped 
into four levels of pericarp damage.  Seed lots with 0–5% 
pericarp damage (medium plus severe ratings) had tray 
colds (water solution) and NPK colds (salt solution) at 91% 
and 90% respectively.  As pericarp damaged increased to 
6–10%, 11–15% and > 15%  NPK colds dropped 0%, 4% and 
4% below tray colds to 89%, 89%, and 86%,  respectively.
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FIGURE 1. Seedling emergence at 120 GDDs in a NPK Cold test.

TABLE 1.  Comparison of Four Pericarp Damage Ranges (Medium + Severe ratings) with NPK Cold, Tray Cold, and Saturated Cold 
emergence percentages when averaged across 40 seed corn lots.
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FIGURE 2. Pericarp Damage Test: A) None: no visible damage to pericarp covering, B) Slight: tearing of pericarp area extending 
up less than 25% length of embryo pericarp margin/edge,  C) Medium: tearing of pericarp extending up to 50% of length of embryo 
pericarp margin/edge and  D) Severe: cracks over the embryonic axis and major breaks in seed or missing parts of the seed.

Pericarp Damage in Seed Corn 

Introduction: The pericarp of a corn kernel is 
maternal tissue surrounding the embryo sac and 
nutritive tissues.  It has a vascular connection 
into the corn cob so nutrients from photosyn-
thesis can be supplied to the developing embryo 
and endosperm.  Once seeds reach physiological 
maturity an abscission layer is formed, “black 
layer”, which blocks the vascular tissue. As the 
seed dries, the pericarp adheres tightly around 
the endosperm and embryo.  Some hybrids lose 
the pedicel tip upon shelling and may expose 
the black layer (Figure 1.).  Some kernels, which 
are shelled, while too moist may have tears in 
the pedicel area of the pericarp.   Impacts and 
abrasion to the dried seed may cause breaks in the pericarp.  To help identify pericarp damage, dry seeds are submerged in a con-
trasting dye which penetrates cracks, after 30 seconds seeds are removed, rinsed, dried and evaluated. 

Definitions: 

Black layer – abscission layer between embryo and pedicel tip. 

Coleoptile – protective covering over plumule leaves that aids in shoot emergence. 

Embryonic axis – small plant (root, meristem, scutellum and shoot tissue) 

Protruding embryo – certain hybrids or seed sizes may have an embryonic axis that protrudes and exposes the axis 
to mechanical impacts.  Often causing damaged rated as severe and may cause a seedling with a damaged coleop-
tile, damage to growing points and/or shredding to embryonic leaves. 

 

Figure 1. Photo of a corn kernels with structure identified. 

Figure 2. Protruding plumule and damage to pericarp over coleoptile. 

Figure 3. Brackets depict damage rating 
regions of seed, embryo margin and over 
embryonic axis. A) None: no visible dam-
age to pericarp covering, B) Slight: tearing 
of pericarp area extending up less than 
25% length of embryo pericarp margin/
edge, C) Medium: tearing of pericarp ex-
tending up to 50% of length of embryo 
pericarp margin/edge and D) Severe – 
cracks over the embryonic axis and major 
breaks in seed or missing parts of the seed. 

A) No Damage
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