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Abstract

Ideas that are submitted in this discussion include (l) use of
a modified Node Above White Flower (NAWF) technique,
(2) use of weather data other than just DD60's for
monitoring and (3) the possibility of earlier harvest.  They
are offered for the consideration of researchers, consultants
and managers with the hope that current practices might be
improved.

Accurate and efficient determination of cotton crop maturity
is a problem facing consultants and growers.  Recently, the
NAWF technique has gained acceptance for determining
yield potential (Hake and Stair, 1994) and cutout (Bourland
et al., 1992; McConnell et al., 1993).  However, strict use of
only white blooms (day of antithesis) for the NAWF
technique may be restrictive and time consuming. This can
increase monitoring costs.  An alternative to NAWF is the
Nodes Above Bloom (NAB) approach.  The NAB approach
allows the monitor to use plants with any first position
bloom.

Reliable identification of maturity may also be limited by
the data used to predict maturity. Currently, heavy emphasis
is placed on DD60's.  However, sole reliance of DD60's
means that other important weather data (i.e., solar
radiation, pan evaporation, rainfall and wind) are not being
used to their full potential. This paper will describe the
possible advantages of the NAB technique and the potential
for adding additional weather variables to those currently
being used to predict cotton crop maturity.

Introduction

This presentation will address the Arkansas cotton
monitoring system, with emphasis on the timing of
termination of pest protection using the Nodes Above
Bloom (NAB) method. Developmental research at the
University of Arkansas has resulted in a multi-disciplinary
system that addresses broader applications than will be
covered in this paper.

The employment of the NAB approach presumes two basic
procedures: (1) the use of a sampling technique that will
adequately identify the appropriate stage of cotton's
reproductive development and (2) the use of a reliable
timing method that is appropriately calibrated.  Using such

a method in cotton production should increase accuracy and
confidence in related management decisions.

Some of the ideas presented later are derived from
observations and may not be supported by data at this time.
The resulting opinions are considered to have merit;
however, it is conceded that the value of opinions differ
between individuals.

A developing cotton crop in the field represents an
expression of interactions between environmental, cultural
and genetic factors.  A monitoring system can aid in the
recognition of critical plant developmental stages so that
appropriate management responses may be implemented on
a timely basis. Timeliness is a vital component of profit and
may be the most significant factor that contributes to
success and competitiveness in both production and
marketing.

The development of physiologically based crop monitoring
systems, such as mapping and modeling, suggest that some
crop responses may be signals.  If we accept this premise,
then our challenge is to better identify these signals and
respond appropriately.

This task would be simpler if all plants in a field were
clones and all parts of the field were similar.  This is rarely
true.  Furthermore, the need to improve efficiency in
farming has motivated producers to combine fields into
larger units than were practical in the past.  In some cases a
single management practice for an entire field is
inappropriate.

Field Variables
(1)  Slow drying areas
(2)  Variations in cropping history
(3)  Soil texture changes
(4)  Nutrient variation

(a)  Spoil banks
(b)  House sites

(5)  Compacted areas
(6)  Spotty pest areas

(a)  Nematodes and disease
(b)  Weeds
(c)  Insects

Plant Variables
(1)  Variety
(2)  Planting date
(3)  Population density
(4)  Boll positioning

(a)  Axillary
(b)  Fruiting branch positions
(c)  Combinations
(d)  Vegetative branches

Another variable is the comprehension and confidence level
of the decision maker.  The usefulness of the system will
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depend on the manager's experience and his ability to
understand the function of the program and its components.

Considering the multiplicity and complexity of the many
variables involved, the chance of developing a specific
regime that functions like a rule seems highly ambitious.
However, a more general system used by an astute manager,
combining logic and discretion, should be a valuable
management asset.  The degree of success will depend on
both the tool and the artisan.

Observations

(1) The occurrence of NAB = 5 is best identified by plotting
NAB vs. time.
(2) All NAB = 5 plants do not demonstrate the same vigor.
(3) Averaging NAB = 4 & 6  =  2(NAB = 5) seems
acceptable.
(4) Averaging NAB = 3 & 7  = 2(NAB = 5) may be
questionable.
(5) Bloom color at this stage of maturity does not seem to be
significant.  Not considering bloom color would increase
efficiency.
(6) Stress contributes to maturity. Multiple stresses can
magnify maturity differences.
(7) The NAB technique may not be as appropriate in
skip-row or extremely thin stands of cotton due to the
generation of more vegetative branches.
(8) The use of the DD60 technique as a timing system may
need to be re-evaluated.

It is likely that too much emphasis has been placed on using
the DD60 technique for monitoring crop development.  The
DD60 method addresses time and temperature, but
overlooks radiation, moisture and transpiration as
components of crop development. DD60s also fail to
account for extremely high temperatures that elevate the
DD60 value but have a neutral or negative effect on cotton
development.  Sole use of the DD60 technique is similar to
putting markings on an elastic tape and using it as a
measuring tool to build a house.

These deficiencies can be corrected.  Researchers at the
LSU Agricultural Center, using the Louisiana AgriClimatic
Information System, known as the LAIS, have implemented
a network of sophisticated, automated, high-tech weather
monitoring equipment that has vastly underutilized
potential.  These systems have the ability to record and
transmit air and soil temperature, rainfall, wind and
radiation data.  Properly applied, a comprehensive crop
development factor could be generated and calibrated to
more closely depict cotton crop development.

The defoliation segment of the NAB program has
significant influence on potential profits.  Defoliation
appears to be triggered earlier using NAB than would occur
with the use of either the node above cracked boll or percent

open methods. Assuming this timing to be acceptable,
potential advantages would be significant, such as:

(1)  Weather conditions should be more favorable for
effective defoliation and harvest.
(2)  Micronaire would be reduced, lessening the chances of
incurring a penalty.
(3)  An earlier harvest could increase the opportunity for
sub-soiling and other fall work.

If earlier termination is acceptable, the use of higher rates of
boll opener may be required.  However, more favorable
ambient conditions could be an advantage that offsets the
need for increased rates.  Management decisions are always
the result of compromise, and each case should be decided
based on existing conditions.

Summary

(1)  The most significant component of this system is the
identification of the highest positioned boll that will
contribute to profit.
(2)  Flower color may not be consequential at this stage of
maturity.
(3)  The result is influenced by crop uniformity (% of first
position boll set).
(4)  Additional climatic information should be used to
formulate a factor that would more accurately track crop
development.
(5)  The comprehensive economic effect should be
researched.

Some factors that could affect this technique's accuracy as
a way of identifying the last effective fruiting position are:

(1)  Extremes in field variabilities
(2)  Percent of first position boll set
(3)  Human errors (sampling)--some sampling techniques
sacrifice accuracy for speed
(4)  DD60 inconsistencies
(5)  Questionable damage potential of some pests

The potential for reducing the use of insecticides is limited
by the availability of effective and comprehensive survey
techniques that are combined with well calibrated treatment
levels.  Systems that recognize the interdependence of pest
population dynamics and host plant physiology offer a
higher level of accuracy and confidence to able managers
than systems relying on only one of these factors.  Research
priorities directed toward these areas should offer
significant rewards.

Modeling programs could provide the seminal research
from which more precise management enhancing practices
evolve.  The NAB technique appears to be a sound method
for estimating maturity in a cotton field and determining the
conclusion of late season pest management.  This method
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should be an effective tool for managers, but its potential
will be in question until it is in the hands of producers.
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