Definition of Precision Agriculture or
Site-specific Management (SSM)

« The Right Amount...
At the Right Place...

. Atthe Right Time!!!

« And can involve usage of broadcast

applications and choice of chemical
types...(achieved in 2011)




Timing and Prescribed Extent of 1999 SVI
Applications

1995 & 1996 History


Presenter
Presentation Notes
This graphic portrays the results from the 1999 experiment.  Results from the 2000 effort indicate similar conclusions, but have not yet been graphed.  The time bar again shows time in 10 day increments after emergence.

During 1999, a transgenic variety was grown in this field.  Since this technology was available, I was more comfortable in closing the interval between the early season sprays.  The BT cotton would control the Heliothines.  The date of the first spray application is similar to that of 1995/96.  The chief difference is that this time, we did not spray at the full rate everywhere in the field (as indicated by the regions in gray).

Notice that the first two applications are identical, but the third differs.  By the time of this application, the imagery was indicated that the cotton in some of these previously unsprayed areas had grown into a state where they were now at risk to plant attack.  The sample data at this time indicated that the first two applications had sequenced the age distribution of the plant bugs into a narrow cohort comprised of late instar nymphs or newly emerged adults.  Since adults have wings and can fly, I did not want to have new colonization in these previously unoccupied areas.  We widened the prescription coverage to the extent indicated by the imagery at this time of the year.  We applied the application.  It worked.  Notice we did not need the historical fourth application.
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THE INTEGRATED CONTROL CONCEPT

VERNON M. STERN, RAY F. SMITH, ROBERT van den BOSCH,
and KENNETH S. HAGEN®

ALL ORGANISMS are subjected to the physical and biotic pressures of the
environments in which they live, and these factors, together with the genetic
make-up of the species, determine their abundance and existence in any
given area. Without natural control, a species which reproduces more than
the parent stock could inerease to infinite numbers., Man is subjected to
environmental pressures just as other forms of life are, and he competes
with other organisms for food and space.
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1959 Stern et al. state:

1. Arthropod resistance to
Insecticides.

2. Secondary outbreaks of
arthropods other than
those against which control
was originally directed ...

3. The rapid resurgence of
treated species
necessitating repetitious
Insecticide
applications...and etc.



Stern et al. state:

“Whatever the reasons for our increased pest
problems, it is becoming more and more evident
that an integrated approach, utilizing both biological
and chemical control, must be developed in many of
our pest problems if we are to rectify the mistakes
of the past and avoid similar ones in the future.”

How can this be achieved???



Ecological Linkages to Precision
Agriculture (PA)

 The Crop, Pests and Beneficials require
food, shelter, and space to live and
reproduce.

« PA (SSM) exploits geo-spatial and geo-
temporal relationships!!!

 PA proposes that pests vary from area to

area across fields and from edge to
edge of the same field thru the season...




Some of the good guys...

e Obhtained from commerical cotton and
soybeans fields in 2010 and 2011...

 What they do is still unknown for some of
them...

 The point to remember Is that beneficials
can persist in a PA integrated control
construct....






THE INTEGRATION OF BIOLOGICAL AND CHEMICAL CONTROL

“Biological control and chemical control are not
necessarily alternative methods; in many cases
they may be complementary, and, with adequate
understanding, can be made to augment one
another. One reason for the apparent
Incompatibility of biological and chemical control is
our failure to recognize that the control of
arthropod populations is a complex ecological
problem. This leads to the error of imposing
Insecticides on the ecosystem, rather than fitting
them into it.” (Stern et al. 1959)
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Since pests vary within a single field, edge to edge, over time...
PA is the process that INTEGRATES BIOLOGICAL AND CHEMICAL

CONTROL

* Field example — May 2012

e Building the Categorical, Pseudo-
likelihood product (CATL)

 Analyses of CATL by FRAGSTATS
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CATL Work Flow (Willers et al. 2012)




Image Intermediate (May 2012)

May Imagery Input to CATL

n38d_catl.img
Transformed NDVI
High : 242.803

Low : 32.3812




Digital Elevation Model (LibAr 2003)

Digital Elevation Model
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Data Product

(May 2012)

Categorical, Pseudo-Likelihood Classification
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FRAGSTATS Classes

CATL May 2012

FRAGSTATS Classification of CATL
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CATL May 2012 — FRAGSTATS Charts
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Future Work

« Use FRAGSTATS to compare changes
over productlon seasons

. Evaluate applications of FRAGSTATS
metrics as covariates in spatial
experimental designs and count model
regression methods.
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