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NSDL Technology Recognized by USDA Secretary of Agriculture

A team of NSDL scientists were presented with the 2023
USDA Secretary’s Honor Award, the highest non-mon-
etary form of recognition at the Department of Agricul-
ture, for their innovative accomplishment in develop-
ing the “MINS” soil C measurement technology (Fig 1).
Figure 2 shows a diagram of the equipment along with a pic-
ture of the current commercially available scanner in use.
MINS is a new and unique technology that allows soil to
be scanned for elemental content while driving across a
field and then producing an elemental distribution map
as soon as the scan is completed (Fig 3). The technolo-
gy uses gamma ray analysis of soil elements at the atom-
ic level. This technology has been licensed by a company
called Carbon Assets Solutions (CAS) which is currently
using it commercially in Australia, Canada and the US.

To highlight this technology, NSDL and CAS hosted a sym-
posium on June 27, 2024, to discuss the potential market
for farmers to sell certified C credits on the global market
based on this technology. The symposium included open-
ing remarks from Robert Bonnie, USDA Under Secretary
for Farm Production and Conservation, talking about the

Dynamically Speaking

Fall is here and the Nation-
al Soil Dynamics Laboratory’s
personnel are wrapping up
field work from this summer’s
growing season. In this issue,
we would like to introduce our
newest employees at NSDL.
Henry Torbert came on board
to support our forage improve-
ment research program and
Jimmy Bracht has joined us to
support the MINS technology
(featured in this issue) develop-
ment team. Both Henry and Jimmy are not new to NSDL,
having worked for us as student workers and temporary
positions for several years. We are glad to have them join
us as permanent ARS employees. I hope you enjoy read-
ing about some of the research efforts we have includ-
ed in this issue of the National Soil Dynamics Highlights.

H. Allen Torbert
Research Leader

Fig. 1. MINS development team (pictured from left to
right) Dr. Aleksandr Kavetskiy, Dr. Galina Yakubova, Dr.
Stephen Prior, and Dr. Allen Torbert.

impact that this technolgy will have on farming and re-
search. The featured speaker was Dr. Rattan Lal, winner
of the UN World Food Prize and a pioneer in soil carbon
sequestration as a solution for climate change dialogue,
sharing his thoughts on the importance of this technology.

The symposium included an explanation of how MINS
can non-destructively measure soil carbon. New advance-
ments in the technology which has greatly improved mea-
surement accuracy, was discussed and compared to soil
testing. Field studies have shown that measuring soil car-
bon with the MINS can improve accuracy by 80%. The
symposium included a live demonstration of the system
measuring a field while participants watched remotely and
then finished by providing a carbon distribution map of
the field scanned only a few minutes after completion. For
more information regarding this technology, please vis-

it the CAS website at: https://carbonassetsolutions.com
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Fig. 2. Diagram of MINS system design and current picture of the commercially available scanner in use.
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Microbial Community of Cotton
Aphids Collected in South AL

The cotton aphid is a worldwide distributed agricultural
pest that can feed on a broad range of host plants. It caus-
es severe yield losses in numerous economically important
crops such as cotton, cucumber, and citrus. In Alabama,
cotton is one of the main host plants for the cotton aphid
(Fig. 4). By feeding on different plants, the cotton aphid
can spread diseases, further reducing crop yields. For ex-
ample, cotton leafroll dwarf virus (CLRDV), responsible for
cotton blue disease (CBD) and substantial yield losses in
South America, is exclusively transmitted by cotton aphids.

Fig. 4. A cotton seedling
heavily infested by cotton
aphids.

Like all animals, cotton aphids live in coexistence with a di-
verse microbial community. This community includes three
main groups: aphid-transmitted plant pathogens such as
CLRDYV, insect pathogens that infect the aphids themselves,
and beneficial microbes that support aphid health. To in-
vestigate the microbial community of cotton aphids in Ala-
bama, we collected samples from cotton fields in South Al-
abama during 2020-2021 and performed genetic analyses.

We initially obtained genetic sequences from the whole bod-
ies of aphids, analyzing both RNA and DNA levels. By ex-
cluding sequences originating from the aphids themselves,
we determined the taxonomy of the remaining non-aphid
sequences. Although no CLRDV sequences were identi-
fied, a diverse array of bacterial, fungal, and viral species
was detected. These microbial cohabitants formed complex
relationships with cotton aphids: some acted as potential
pathogens to the aphids, others might benefit the aphids,
and some could be spread by the aphids and infect plants.
Notably, these potential aphid pathogens could be devel-
oped for managing cotton aphid populations in the field.

We also found plant sequences from various families, likely
representing remnants of plant hosts fed upon by aphids.
This information can help explore the host range of cotton
aphidsin South Alabamaandinvestigate transmission routes
of aphid-vectored plant diseases among different hosts.
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New Drone Research Funding and Happenmings
Focus

Drs. Kip Balkcom and Andrew Price were invited to pres-
ent on cover crop management and weed concerns at

Interest and use of agriculture drones in row crops, pas- i 18eme v
the 2024 Wiregrass Crop’s Field Day in Headland, AL.

ture, and specialty crop systems is increasing as technolo-

gy for sensing, mapping, pesticide application and seeding, Dr. Kip Balkcom was one of four people invited to present at the gener-
among other functions, continue to develop. Drones offer al session of the American Peanut Research and Education Society in
potential time and cost savings over traditional scouting Oklahoma City, OK. Dr. Balkcom spoke on “Considerations to Maximize

and ground equipment for acquiring crop, pest and soil Soil Health Benefits of Conservation Practices in the Southeast US”.
b >

information in addition to conducting field operations Dr. Ted Kornecki and Mr Corey Kichler performed field

such as pesticide applications.ar{d cover crop Seedil}g. demonstrations with both a small-scale roller/crimper and
As drone sensor technology, artificial intelligence capabili- no-till vegetable transplanter powered by walk-behind trac-
ties, and payload capacities evolve, farm utility will increase. tors at the West Madison Ag Research Station in Verona WI.

NSDL toured the Auburn University Davis Arboretum as part of

NSDL recently received congressional funding to pursue Earth Day. Our tour guide explained the layout of the Arbore-

drone research in colle'lboratio.n with A'uburn University, tum, diversity of plants within the collection, and future plans.
other USDA ARS locations, private businesses, and other
research organizations as relationships develop. Initial re- Dr. Anthony Adesemoye participated in “Plants, insects,

and microbes symposium” organized by the Auburn Uni-

search will focus on 1) detecting pests and agronomic nu- )
versity Department of Entomology and Plant Pathology.

trient deficiencies with artificial intelligence using scout

drone's and Condl}?t PreCiSion_ applications to opFimize Dr. Anthony Adesemoye was invited to make a presen-
chemical and fertilizer usage in ways that can mitigate tation to researchers interested in plant growth-pro-
pesticide drift and nutrient losses, 2) evaluate new spray/ moting rhizobacteria (PGPR) in Dadeville, AL

spread drone uses in a variety of settings to reduce produc- ) ) )
tion costs, 3) evaluate drones for field operations such as Drs. Kip Balkcom and Ted Korecki along with Mr. Jef
. . . frey Walker and Mr. Carter Bonnell were invited to speak
cover crop seeding and other crop production operations, about cover crop management and equipment for small-
and 4) utilize drones to monitor environmental conditions scale growers at the Cover Crop Field Day in Headland, AL.
to enhance system sustainability, such as soil moisture
and ground cover status for water runoff and soil erosion
forecasting and mitigation. Data collected in these studies
will also be used to develop strategies, methods and recom-
mendations for drone data processing and management.

i

Drone conference attendees view a spray drone demonstration.
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