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A key limitation of pest control in agriculture and forestry is the
ability to detect pests and diseases early enough for effective

treatment. This is exacerbated in the pine forestry industry, where

plantations cover vast areas and many pests remain hidden
inside the trees. Pine trees killed by beetles are often discarded,

causing significant economic and environmental consequences.
Dr Cedric Ogden at Fort Valley State University is developing a
comprehensive loblolly pine pest-management plan, using drones

to detect infestations early, and salvaging damaged timber for use

as a fuel source.

Early Pest Detection

Imagine looking out across a grassy
lawn. It would be fairly easy to spot

any problem areas that needed your
intervention. But what if you were the
size of an ant? It would become an
exceedingly difficult task. This is the
scale of the challenge faced by foresters
across the globe, with commercial forest
plantations spanning across millions

of acres, and some trees growing up to
50 metres tall. In the state of Georgia
alone, commercial forests cover over
24 million acres of land. With the scale
of the area to be covered, monitoring
and maintaining the health of forest
plantations has traditionally been a
time-consuming and labour-intensive
activity.

Forestry, by necessity, is a long-term
enterprise. With many foresters planting
trees that they will never themselves
see harvested, catching problems early
is imperative to ensuring the continued
economic viability of the plantations.
Some of the most devastating problems
arising in pine tree plantations, such

as bark beetles and other insect pests,
cause entire patches of trees to die. With
climate change increasing the range and
abundance of some of these damaging
pests, developing more robust and
efficient methods of managing the
health of forest plantations is vital to the
forestry industry.

Unmanned aerial vehicles (UAVs), more
commonly referred to as ‘drones’, offer
a promising technique for managing
forests and cropland. By integrating
cameras, drones offer a bird’s-eye view
of the land, so the health of the plants
can be monitored remotely and with
much greater efficiency. Specialist
equipment allows the collection of
important health data, which provide
clues to identify what pests and
diseases are present, and at what scale.
Drones may also be useful in precision
plant health management, by allowing
smaller target areas to be treated with
pesticides, herbicides and water.

Dr Cedric Ogden at Fort Valley State

University, Georgia, is exploring
the use of drones in forestry and
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agriculture with the aim of developing
the technology that can be used

by foresters and farmers across the
globe. By incorporating his experience
in engineering and agricultural
management, Dr Ogden adopts an
interdisciplinary approach to solve
complex problems. ‘Infusing research
with extension and outreach allows
direct impact to the community and the
people that need it most, he explains.
‘Understanding the issues faced allows
research investigations to be more
meaningful




‘Infusing research with extension and outreach allows direct impact to
the community and the people that need it most. Understanding the
issues faced allows research investigations to be more meaningful.
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His current research focusses on
southern pine beetle infestations in
loblolly pine plantations in Georgia.
Alongside his colleagues, Dr Ogden

is now developing a complete
management plan for this destructive
insect pest, from effective monitoring
using drones, to the use of infected
timber (which would otherwise be
discarded) as an environmentally
friendly fuel source.

Benefits and Challenges

The timber industry contributes billions
of dollars to the US economy, creating
hundreds of thousands of jobs. Timber
uses range from housing materials

and furniture to wood-based fuels and
pellets. Additionally, forest plantations
are environmentally beneficial. ‘Forests
prevent erosion, help with filtration of
water, help the soil absorb water slowly,
and in turn, help prevent flooding,
explains Dr Ogden.

A well-managed plantation is a carbon
sink, capturing and storing more carbon
from the atmosphere than it releases.

Even plantations used predominantly
to provide wood fuel for burning

are at least carbon neutral, with the
carbon released during burning being
recaptured when new trees are planted
in their place. Thus, wood fuel is a
renewable and eco-friendly alternative
to coal or fossil fuels. This means

that well-managed forest plantations
can play key roles in the fight against
climate change.

However, damage caused by pests and
diseases can alter the delicate balance
of these forest ecosystems, by altering
the water and carbon cycling within the
systems, and even entirely killing off
patches of trees. The decomposition
from dying and dead trees prematurely
releases carbon back into the
atmosphere. This may shift forests from
carbon sinks to carbon sources, and
reduce their overall benefit in slowing
climate change.

Loblolly pine is one of the most
important commercial tree species in
the state of Georgia, but unfortunately,
it is also a favourite host of the southern
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pine beetle. Southern pine beetles
belong to the same family as weevils,
but are specially adapted to bore into
the wood of trees, where they feed and
reproduce inside the inner bark. They
have the propensity to attack healthy
trees, eventually causing the tree to die.
Additional stressors, such as drought,
put trees at greater risk of attack,
meaning infestations may become more
frequent as temperatures rise in the
future. As they are hidden within the tree
for much of their lifecycle, these beetles
pose significant challenges for early
detection.

Dr Ogden has been using drones to

aid the detection of southern pine
beetle outbreaks in loblolly pine
forests. Recently, he successfully used
drone technology to develop a crop
management plan for farmers in Nigeria,
using the aerial imagery to map out
specific areas to target. Using drones in
pine plantations not only allows dying
trees to be precisely located in large
areas of forest, but also allows early
detection by incorporating heat-sensing
technology into the surveillance.




The development of the beetle within the trees causes a rise
in temperature that can be detected before external signs of
damage are visible, allowing infected trees to be removed
before the infestation has had chance to spread. ‘Remote
sensing in aerial vehicles equipped with infrared and thermal
sensors will be used to scan and identify infected areas by
locking in on vegetation reduction and heat spikes caused by
the disease, explains Dr Ogden.

Infested Wood as a Fuel Source

Once beetle-infested trees have been located and removed
from the plantation, the question remains of what to do

with the timber. Traditionally, the infected trees have been
discarded, releasing carbon into the atmosphere as the trees
decompose and causing significant economic losses.

Dr Ogden is researching the suitability of wood sourced from
beetle-infested pine trees for use in combustible pellets

for heating systems. As a carbon neutral energy source,

these wood pellets could provide an economically and
environmentally beneficial use for timber that would otherwise
be unsalvageable. Dr Ogden aims to perform a comparison
between the quality of wood pellets produced with infested
versus non-infested wood, working closely with loblolly pine

foresters from Georgia to source trees to use in the experiments.

He is interested in whether the quality of the wood pellets

is similar enough to make this a viable alternative use for
infested trees. To make a full assessment, Dr Ogden is analysing
the chemical composition of the wood, and the density and
particles within the pellets to assess their durability, and the
cleanliness and efficiency of the wood pellet combustion.

In comparison to other combustible fuel crops such as
switchgrass, burning wood pellets created from beetle-infested
pine trees may still produce less ash greenhouse gases, making
it the environmentally superior choice.
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To develop a full management plan - from the detection of
the beetle attacks to the sale of the final product - Dr Ogden
is also assessing the economic viability of processing beetle-
infested loblolly pine wood into combustible pellets. This will
be a key factor in encouraging foresters to take up the forest
management plans he is developing.

Implications and Future Developments

Demonstrating the viability of Dr Ogden’s management plan
for southern pine beetle in loblolly pine plantations will

be a valuable step towards improving the economic and
environmental practices in other similar pest-host forestry
scenarios. Pest species of beetles, moths and aphids affect a
range of tree species across the globe, with some also making
trees more susceptible to secondary infection by fungal and
bacterial pathogens. Through early detection with drone
technology and a method of salvaging affected wood for
usein a saleable product, the forestry industry could avoid
significant financial losses and have a positive impact on global
greenhouse gas management.

Dr Ogden’s work also extends to other agricultural systems. In
particular, his drone technology could be used for identifying
areas within crops affected by pests or diseases, allowing for
targeted, precise treatment in those areas. This may reduce
the overall use of pesticides and herbicides by mitigating the
need to spray entire crop fields. He hopes to extend his drone
surveillance-technology to other farming systems such as
livestock production, by providing precise information about
the health and quality of large areas of pasture land. ‘We want
to be able to implement several things, concludes Dr Ogden,
‘sustainable agricultural practices, precision agricultural
practices, and remote sensing’
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Dr Cedric Ogden earned his PhD in Agricultural and Biological CONTACT

Engineering from Purdue University, Indiana, USA, for a

project researching renewable energy sources and solid fuel E: ogdenc@fvsu.edu
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Renewable Energy at Fort Valley State University. Here, he

is developing drone technologies for use in agriculture and FUNDING

forestry monitoring, and management of pests and diseases. In

addition to his research, Dr Ogden is passionate about teaching USDA-NIFA Mclintire Stennis grant

and outreach. Within his projects, he supervises and mentors

several student researchers. Dr Ogden also provides external

workshops, presentations and consultations on the use of

natural resources as renewable energy sources, and liaises with

farmers and foresters to further develop his research objectives.
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