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The potato is one of the world’s most important food crops that arrived from Peru to Europe in the
late 1500s and in North America in the 1600s. Since then, potatoes have been cultivated throughout
the world. Insects, both as pests and beneficials, have been studied since the beginnings of
agriculture, but of the millions of insects on the planet, only a fraction impact crops. A number of
pests are important to all western U.S. potato regions including aphids, beet leafhoppers, potato

tuberworm, Colorado potato beetle and more recently, Lygus, mites, and thrips.

Monitoring insects
Monitoring insect attack and overall plant health is an important aspect of successful agricultural
operations. Traditionally this has been carried out by visual examination, which is time consuming,
and is limited by the ability of the human eye to discriminate between healthy foliage and foliage
attacked by various kinds of insect pest, diseases, or affected by lack or excess of nutrients, etc.
With the development of precision agriculture over the past twenty years, a reduction in
cost production was achieved with the capacity to apply pesticides and other inputs where and
when needed. Precision agriculture is a farm management practice based on measuring inter and
intra-field variability in crops that will allow an appropriate and targeted response on a small scale.
This concept can be used to manage any crop challenge including insect pests. Determining the
geographic distribution of an insect is simplified through analysis of spatial-temporal variability

models that quantify the insect’s population dynamics in time and space through analysis of
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spatial-temporal variability models. Data can be modeled and cluster analysis methods have been

successfully applied to insect count
data in order to predict regions of
relatively high and low count

densities and to generate distribution

maps. The figure on the right (Fig. 1)
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Remote sensing with unmanned aircraft systems (UAS) has potential applications in
precision agriculture. Using UAS imagery may be acquired over smaller or larger areas at high
temporal and spatial resolutions. Integrated pest management (IPM) already uses geospatial tools
to control insect populations and we hypothesized that high spatial resolution made possible by
UAS flights would allow earlier detection of insects. This application will provide the ability to
spot-treat only those areas of the field needing pest control and to manage a healthier crop by

adjusting needed inputs within the field rather than at the whole field level.

How to collect high resolution imagery? The Colorado Potato Beetle case study

In 2014, small plots (2.6 x 9.2 m) were established at the Hermiston Agricultural Research and
Extension Center located near the Columbia River in Hermiston, OR, USA (45.81944° N;
119.28333° W). Plots were set in a randomized block design with 4 treatments and 4 replications.
Different numbers of Colorado potato beetle (CPB) (Leptinotarsa decemlineata L.) (Fig. 2) were
placed at the center of each plot: low — 1.5 CPB/plant, medium — 4.5 CPB/plant, and high — 7.5
CPB/plant. The control treatment had no additional CPB per plant; any adults or larvae found in

the control plots either emerged from the soil or migrated from other areas.
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Fig. 2 Colorado potato beetle. Photo by OSU IAEP Rondon.

Using a DJI (Shenzhen, Guangdong, China) “Spreading Wings” hexacopter with a
Tetracam (Fig. 3) and five camera bands (NIR, blue, green, red, red-edge), the plots were
overflown on 10 consecutive days starting mid-June 2014. Damage caused by CPB was observed
on the day of the last flight (Fig. 4).
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Plot 104 — Contro Plot 102 — Medium

Fig 3. Hexacopter. Photo by OSU IAEP Rondon. Fig 4. Aerial picture of the plots. Photo by UAV group.
In general, UAV imagery was able to detect CPB damage, however, there was no
correlation in visual ranking related to UAV imagery. Smaller pixel sizes are still required to show

visual differences related to the CPB feeding damage.
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Preliminary conclusions

Modern precision agriculture relies on site-specific management tactics to maximize yield and
resources while reducing ecological impacts. Pin-pointing problem areas will allow for spot
application rather than whole-field treatment. The ability to efficiently map the distribution of pest
populations will impact the future of pest management. By integrating the pest population
distribution with economic models, incorporating yield and crop value, it will be possible to
determine where pest control measures should be applied, and if the potential economic return
justifies application at all. Several aspects of precision agriculture have been widely adopted as
many producers have access to some of the technology; however, growers will need to continue

to adapt as precision agriculture technology improves and offers more benefits.
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