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SAMPLING VARIATION IN PETIOLE NITROGEN

J. A. Tabor, D. A. Pennington, A. W. Warrick

Twenty cotton farmers, members of Growers Pest Management in the Casa Grande area, started a peti-
ole analysis program during the summer of 1981. (Organizational support and education programs were
provided by The University of Arizona Cooperative Extension Service.) This presented an opportunity to
evaluate the current petiole program and possibly determine more efficient methods of sampling. Petiole
analysis is commonly used to monitor the nitrogen level in the plant, allowing the growers to optimize
their fertility program during the growing season.

The objectives of this investigation are to evaluate the variability of sampling within individual
plants, within a field and with time. From this information we hope to determine optimum sample
locations and numbers in order to best portray the nitrogen fertility of a field.

The fields in the program were sampled once a week early in the season, tapering to once every two
weeks near the end. The petioles were collected from two or three representative areas in each field,
combined and sent to a commercial lab for analysis. Data from the 196 fields in the petiole program
include 1000 field samples, management information and yields. Along with these data, 900 research
samples were taken from 31 fields.

Preliminary data confirm existing research results and recommendations that the petiole of a fully
mature leaf is the best part of the plant to sample. Also, if the sampler is unsure of the degree of
leaf maturity, it is safer to pick the older of the two leaves in question. See graph below.

The first, second and third mature leaf petioles have similar concentrations of nitrate nitrogen
and show similar response to nitrogen availability. The petioles from partially extended younger leaves
(shiny and dull) are responsive to nitrogen availability but have different concentrations of nitrate
nitrogen. This inconsistency can cause problems in sampling since the degree of dullness and shine is
largely subjective, not to mention the bias caused by changes in lighting through the day. The apex
shows the least response to nitrogen availability and wouldn't be useful. Additional related samples
and data are currently being analyzed and quantitative results will be forthcoming.
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Tissue NO3 -N concentration in cotton petioles of different age from plants along 5 meters of row.

40




