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Plant Tissue Sufficiency
Levels of Row Crops

Tissue analysis can be used as a diagnostic tool for determining actual nutrient up-
take of a crop at the time of sample collection. Combined with data from past soil
analyses and historical nutrient removal data, early season plant tissue analysis can
help verify nutrient deficiencies in a crop so that corrective actions can be taken. Data
from these tests can also be used to establish future management practices to opti-
mize profitability in a field since other factors such as tillage, drainage, pests, etc. in-
fluence plant nutrient uptake. Comparing samples from both a “good” and a “bad”
area often helps in reviewing results, especially when dealing with hybrids. Often a
soil sample collected with each plant tissue sample in both areas aids in diagnosing
problems in the field.

Determination of plant nutrient status requires precise laboratory analysis of plant
tissue during the growing season. Collecting the correct portion of a plant and at the
correct growth stage is paramount in making management decisions based on the
test findings. Nutrient levels determined in a tested area can then be compared to
levels of sufficiency (critical levels) established by research.

When reviewing nutrient levels in plant tissue, it is important to factor in the mobility
of each nutrient in that plant. Nutrients that are mobile (nitrogen, phosphorus, potas-
sium, and magnesium) constantly move into the active portion of the plant as it
grows, leaving the older tissue deficient in those nutrients if they are limiting in the
soil. Immobile nutrients (boron, calcium, copper, iron, manganese, molybdenum,
sulfur, and zinc) remain in the plant portion they are in and, if deficient, will display
their symptoms in the younger part of the plant.

Critical or sufficiency levels need to be reviewed cautiously. There are no exact break
points between a nutrient being sufficient, deficient, or toxic. Nutrient levels should be
evaluated as to where they are positioned related to the middle of a range. If they are
closer to the low end of the sufficiency range, there is a greater chance of crop re-
sponse by adding more of that nutrient if possible. If they are at the high end of the
sufficiency range, adding more of that nutrient probably would not be of economic
benefit. Provided that no other factors are limiting the yield, the critical level for a par-
ticular nutrient is defined as the plant nutrient concentration when yield is 5 to 15%
below maximum.

Interactions between nutrients should also be evaluated since one nutrient being defi-
cient could cause another nutrient to be sufficient or elevated. Finally, the sufficiency
levels referenced in this fact sheet are derived from a large cross section of crop hy-
brids and varieties. Nutrient sufficiency levels of some hybrids will vary so it is impor-
tant to compare test levels with a known control of the same hybrid. This is accom-
plished by testing an area of the field that exhibits healthy growth.

Plant tissue nutrient levels are reported on a dry weight basis comparing the amount
of nutrient determined to the dry weight of plant tissue analyzed. Nutrients found in
large quantities are reported in percent where nutrients found in smaller concentra-
tions are reported in parts per million.
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