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The realization of this investment is 
exemplified in the development and release 
of TifCB7, the first variety to materialize from 
this groundbreaking initiative. Developed 
jointly by USDA and the University of Georgia, 
TifCB7 boasts unprecedented levels of leaf 
spot resistance, coupled with exceptional 
yield and grading metrics. While TifCB7 is 
currently undergoing seed increase, a two-
year evaluation conducted by the USDA 
Peanut Lab revealed TifCB7’s unmatched 
dollar return per acre, even when no leaf 
spot fungicides were applied.  If this one 
variety performs as expected, it could return 
significantly more than our $8.4 million 
investment every year it is grown!
The significance of TifCB7 extends beyond 
its performance metrics. It represents a 
change in our approach to peanut breeding, 
emphasizing resilience, sustainability and 

economic viability. The pipeline stands ready 
to deliver varieties equipped with resistance 
to diseases, drought tolerance and even 
aflatoxin resistance. Such advancements not 
only promise to enhance grower profitability 
but also underscore our commitment 
to environmental stewardship and food 
security.
Thank you for supporting The Peanut 
Research Foundation. Together, we have 
transformed what could have been perceived 
as a cost into a strategic investment with the 
potential to yield significant returns for years 
to come.  I invite you to continue your support 
and collaboration as we embark on the next 
phase of innovation and discovery. With your 
partnership, we will continue to leverage 
research, technology and collaboration to 
propel our industry forward.

Courtney Dorsett
Vice President, Food Safety & Sustainability, Premium Peanut

Chair, 2023-2024  
The Peanut Research Foundation

A Message  
From Our Chair

I n today’s dynamic and challenging economic landscape, where expenses often outpace 
budget increases, it is imperative to recognize the distinction between costs and 
investments.  The industry’s investment over the last decade of close to $8.4 million 

in Phases I and II of the Peanut Genome Initiative has been a testament to our collective 
vision for modernizing peanut breeding. This investment represents not merely an 
expenditure, but a strategic allocation of resources towards long-term dividends.
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Two separate 2023 projects supported 
development of a leaf spot resistant 
Virginia-type peanut, both of which 

were continuations of research in previous 
years. Dr. Rayn Andres continued his work 
to identify introgressions from multiple wild 
species, develop marker panels to charac-
terize those lines and track them through 
various stages of Virginia-type breeding 
lines. In turn, Dr. Jeff Dunne is using those 
resources in his breeding program to develop 
leaf spot resistant lines with other acceptable 
agronomic traits.  

Andres and Dunne have identified SPT 
10-12 as the only line in their breeding 
program that carries the three major leaf 
spot resistance introgressions from A. 
cardenasii on chromosomes 02, 08 and 13. 
In addition, this line is high oleic, carries a 
fourth, previously unknown introgression 
at the beginning of Chr07, and possesses 
a significantly larger version of the Chr08 

introgression that was also previously 
unknown. SPT 10-12 was crossed to Bailey 
II in order to transfer this additional leaf 
spot resistance into an elite Virginia-type 
background. Progeny from this cross are 
progressing through a marker-assisted 
backcross-breeding program with Bailey II 
as the recurrent parent and an F2-derived 
marker-assisted selection program in two 
separate pathways. 

Secondly, the RKN-resistant, A. cardenasii-
derived breeding line GP-NC WS 6 (Stalker 
et al. 2002) was found to contain a unique 
4Mb introgression on Chr09 containing 
the same alleles as a previously published 
root knot nematode (RKN) candidate gene 
region (Chu et al. 2016; Clevenger et al. 2017). 
GP-NC WS 6 has been crossed with Bailey 
II to confirm this RKN resistance, transfer it 
to an elite Virginia-type cultivar via an F2-
derived marker-assisted selection program, 
and begin fine-mapping of the causal gene. 

Developing 
multi-species 
introgression 
lines with 
prescription 
marker panels 
for breeding leaf 
spot resistant 
peanut cultivars
Dr. Rayn Andres, North Carolina  
State University

Developing 
genomic 
Resources for 
breeding leaf spot 
resistant peanut 
(Arachis hypogaea) 
cultivars for the 
Virginia-Carolinas 
region
Dr. Jeff Dunne, North Carolina State 
University 
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U.S.-based peanut breeding programs are, to some extent, all using marker-assisted 

selection. Five of our 2023 projects can be characterized as supportive on the marker-

assisted selection efforts in breeding programs in Texas (2), Florida, Georgia and 

USDA (Georgia).  

Support of Marker-
Assisted Selection in Key 

Breeding Programs
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Introgression of 
drought tolerance 
from wild species 
peanut

Dr. John Cason, Texas A&M 

T his project utilizes marker-assisted 
selection (MAS) to produce culti-
vars and populations with multiple 

resistance sources and enhanced drought 
tolerance. It uses molecular markers devel-
oped internally, as well as those available on 
Peanutbase.org, with the goal of screening 
both new and existing populations and 
uniting multiple disease resistances with 
drought-tolerant traits. New populations that 
segregate for multiple traits are being devel-
oped and will serve as a foundation for new 
marker development using the HudsonAlpha 
pipeline. The principal objective for this en-
deavor has been to enhance our general effi-
ciency in cultivar development by using MAS 
as an early-generation selection tool. Specific 
objectives are to develop single seed descent 
populations from 214 segregating individ-
uals currently in the F5 generation, which 
will be planted in south Texas in the sum-
mer of 2024.  Following the 2024 increases, 
the lines will be sequenced at HudsonAlpha 
and phenotyped at 2 locations (leafspot and 
sclerotinia) in 2025. This population is segre-
gating for nematode resistance, sclerotinia 
resistance and leafspot resistance, as well 

as the high-oleic trait.  MAS will be used to 
make selections for segregating popula-
tions. Several populations are segregating 
for various combinations of drought (Texas 
A&M drought tolerance breeding lines), leaf-
spot resistance (TifGP-3, TifGP-4, TifGP-5, 
TifGP-6) and nematode resistance (Texas 
A&M multiple disease resistant breeding 
lines, TifNV High OL background).  MAS is 
also being used to verify that desired markers 
for oleic oil content and nematode resistance 
are present in the testing program and to 
move early-generation breeders’ seed in-
creases through the variety development 
pipeline.

New populations that segregate for 
multiple traits are being developed 

and will serve as a foundation for 
new marker development using the 

HudsonAlpha pipeline.
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Implementing 
marker-assisted 
breeding in the 
University of 
Florida peanut 
breeding 
program

Dr. Barry Tillman, University of Florida 

Although markers have been used 
sporadically, marker-assisted se-
lection is not part of the routine 

breeding process. With help from The 
Peanut Research Foundation, MAS will 
be incorporated as a routine part of the 
University of Florida peanut breeding 
program.  During the past five years, the 
breeding process has been modified from 
a pedigree selection process to a single 
seed descent (SSD) process.  The SSD 
process is more amenable to MAS and 
allows for faster generation advance. This 
change in process and the development 
of a cadre of useful markers coincide for 
a great opportunity to implement MAS in 
the University of Florida peanut breeding 
program. 

Marker-assisted backcrossing is also 
being implemented to move the leaf spot 
resistance markers and genes described 
by Lamon and Holbrook (2021) into elite 
breeding lines which have outstanding 
tomato spot wilt virus resistance and/or 
white mold resistance. During the last 
two years, germplasm has been identified 
within the University of Florida breeding 
program with tolerance to late leaf spot, 
white mold and/or spotted wilt. Some of 
these breeding lines are close to release 
as cultivars but lack leaf spot resistance, 
root knot nematode and/or white mold. 

This MAB program will create cultivars 
with an outstanding disease resistance 
package, along with excellent agronomic 
performance.
 

Genetic 
improvement 
and mapping 
of disease 
resistance loci 
in elite peanut 
populations
Dr. Nino Brown, University of Georgia

The overarching objective of this long-
term research project is to pursue 
genetic improvement through tradi-

tional breeding activities and map disease 
resistance loci in elite populations and wild 
species introgression lines. Resistance to 
late leaf spot (LLS) from previously released 
germplasm lines, TxAG-6 (Simpson et al., 
1993), NC WS-16 (Tallury et al., 2013), TifGP-3 
and TifGP-4 (Holbrook et al., 2021), all of 
which derive their resistance from interspe-
cific sources, is currently being incorporat-
ed into our program. For improving resis-
tance to tomato spot wilt virus (TSWV), we 
are using NC94022 (Culbreath et al., 2005), 
an Arachis hypogaea, ssp. hypogaea, var. 
hirsuta introgression line.  The white mold 
resistance project involves mapping the 
QTL responsible for resistance in ‘Georgia-
12Y’ (Branch, 2013) to make breeding with 
Georgia-12Y more efficient.  

TxAG-6 is the source of root knot 
nematode resistance in commercial 
peanut cultivars and has a high level of LLS 
resistance. Initial crosses and backcrosses 
with TxAG-6 were made in the greenhouse 

Research 

Snapshot
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during the 2018-19 winter. In 2022, 54 F4 
progeny rows descended from TxAG-6 
were grown in a plant selection nursery 
without fungicides. Fifty-eight individual 
plants were selected based on agronomic 
performance and LLS resistance. Only 20 
of these were selected for advancement 
based on their shelling characteristics.  
The F5 progeny rows were grown in 2023 
to increase seed supply to begin replicated 
yield testing in sprayed and unsprayed yield 
trials in 2024. Once a highly resistant line 
with acceptable agronomic performance is 
identified, the line will be used to develop 
a mapping population. The loci conferring 
LLS-resistance in TxAg-6 have never been 
identified. It is likely that this highly unique 
and resistant germplasm line could be a 
novel source of LLS-resistance alleles.

Resistance to TSWV is currently being 
introgressed from F NC 94022 into elite 
pedigrees.  Resistance to the disease has 
been apparent and robust in these families 
(Figure 2).  Hundreds of individual plants 
were selected from these families and 
were selected further based on shelling 
characteristics in 2023 nurseries (Figure 
3).  The F4 progenies will be grown in early, 
space-planted nurseries again in 2024 to 
maximize TSWV pressure and to continue 
selecting resistant, high-performing 
individuals.

Currently, Georgia-12Y is acknowledged 
as one of the most resistant cultivars to 
white mold on the market today. We are 

currently developing a recombinant inbred 
line population to map white mold-resistance 
loci from Georgia-12Y with the goal of 
identifying diagnostic DNA markers that can 
be used in marker-assisted breeding efforts. 
Testing for white mold resistance requires 
a combination of high levels of replication, 
precise field inoculation and a strong and 
uniform infestation of the disease in a test 
field. Thus, phenotyping for resistance cannot 

be done on individual plants with sufficiently 
high levels of precision for quantitative trait 
loci mapping. Therefore, recombinant inbred 
line populations are being developed so that 
genetically uniform breeding lines can be 
replicated for the highly accurate data needed 
for genetic mapping.

2023 ANNUAL REPORT

FIGURE 2: 
Percentage of plants at 
late season (~120 DAP) 

infected with TSWV 
in 2023 nurseries. 
NC94022-derived 

families C20019and 
C20022 show reduced 

TSWV infection compared 
to commercial cultivar 

check plots.

FUGURE 1:
The result of a three-way 

cross between NC 94022 
and elite runner breeding 

lines, this progeny row 
in early-, space-planted 
F₃ nursery plots in 2023 

shows less stunning or 
yellowing from TSWV than 

its neighbors.
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Marker-assisted 
backcrossing of 
breeding lines 
for drought 
tolerance, 
improved grade, 
high-oleic oil 
and resistance 
to root-knot 
nematodes  
Dr. Mark Burow, Texas Tech University
 

The goal of this project is to use mark-
ers to help in developing improved 
runner varieties that can be grown 

profitably in areas where water is limited. 
Previous evaluation of the population iden-
tified breeding lines that had better yield 
than check varieties under water deficit, 
but grades were lower than for checks. Our 
goal is to select for higher yield under water 
deficit than for commercial check varieties 
while keeping yield comparable under full 
irrigation, as well as to improve grade to be 
as good as that for check varieties. These 
traits will be goals within the framework of 
existing high-oleic, oil root-knot nematode 
resistance.

Markers for yield and/or grade have been 
previously identified from a screen of the 
U.S. peanut minicore collection under water 
deficit. Markers were identified for field 
response to water deficit, yield and grade. 
A total of 558 marker-trait associations 
were identified initially. These included 17 
that were associated with both grade and 
either yield or field response to water deficit.  
These are the first markers we have for 
grade and, therefore, we plan to incorporate 

them into the selection program.
Selections were made from the reciprocal 

cross based on markers; several of these 
breeding lines are yielding and grading 
well. A population of 27 selected lines plus 
check varieties were grown at two locations 
in 2022 and 2023 under water deficit stress. 
Field observations in 2023 indicated late 
maturity in all populations due to high 
temperatures in the summer; yield and 
grade measurements are underway. Field 
data from 2022 indicted that yields under 
water deficit of the top five breeding lines 
were 14% to 27% higher than Georgia-09B, 
and grades were 96% to 101% of Georgia-
09B. Four of the top five lines in 2022 were in 
the top yield category in the previous year’s 
drought yield trials. Based on 2023 results, 
it is expected that two to four lines will be 
entered into multi-location irrigated trials 
throughout the state in 2024.

Research 
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This map is a plot of 
1961-1990 annual average 

precipitation contours 
from NOAA Cooperative 

stations and (where 
appropriate) USDA-

NRCS SNOTEL stations. 
Christopher Daly used the 
PRISM model to generate 

the gridded estimates 
from which this map was 

derived: the modeled grid 
was approximately 4x4 
km latitude/longitude , 

and was resampled to 2x2 
km using a Gaussian filter. 

Mapping was performed 
by USDA-NRCS National 

Water and Climate Center. 
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Precision 
breeding using 
molecular genetic 
tools to develop 
disease resistant 
cultivars
Dr. Corley Holbrook, USDA

After four years of testing numer-
ous lines with three wild species 
introgressions related to leaf spot 

resistance, TifCB 7 was selected for release 
and is being increased by Georgia Seed 
Development. TifCB7 is highly resistant to 
late leaf spot as a result of introgressions 
from the wild species Arachis cardenasii.  
This cultivar had numerically the highest 
profitability using no fungicide sprays over 
two years of testing (Table 1).  Numerous 
crosses have been completed to begin 
marker-assisted selection for resistance 

to white mold and resistance to tomato 
spotted wilt virus. With funding from The 
Peanut Research Foundation, breeding ef-
forts are being expanded to more rapidly 
generate the data and the seed that will be 
necessary to support cultivar release(s). 
Increased funding during this time will also 
enable seed increase using summer and 
winter nurseries. This will save two to three 
years in the usual time necessary for seed 
increase so that these cultivars will more 
rapidly be available to peanut farmers.

The breeding program has been expanded 
by integrating identified quantitative trait loci 
regions from other disease-resistance sources. 
Recombinant inbred lines (RILs) 952 and 1036, 
possessing resistance alleles against both 
early and late leaf spot, were selected from 
the Florida-07 x GP-NC WS 16 population. 
These two RILs were released as germplasm 
(Chu et al., 2022) along with information on the 
associated genetic markers. These lines were 
crossed with selected BC3F1 hybrid plants 
from IAC 322 to pyramid multiple leafspot 
resistances. White mold resistant RILs 634, 
672, and 703 were selected from the Tifrunner 
x NC 3033 population and were paired with 
a number of susceptible elite breeding lines.

TABLE 1
Two year (2021 and 

2022) return over 
variable costs per 

acre under different 
production systems 
(Test 50 MAX, Test 

50 MIN, and Test 
50 Non-sprayed 

(Holbrook – Gibbs 
Farm).

Entry

Net Revenue Per Acre       

MAX MIN NON-SPRAYED

CB 1    -$160   $3    $254 ( 2 )

CB 2    -$122   -$45    $113

CB 7    $86   $56    $274 ( 1 )

CB 19    -$26  - $16    $137 ( 6 )

CB 20    $90   $74    $211 ( 3 )

CB 24    -$21   $16    $136 ( 7 )

GA-06G    -$55   -$107    -$7

GA-13M    $140   $27    $115 ( 10 )

GA-16HO    $70   -$72    $121 ( 8 )

TifNV-HighO/L    -$24   $13    $191 ( 4 )

TifNV-HG    -$40   -$48    $118 ( 9 )

MAX = Full fungicide regime;  
Min = One application of Convoy for white mold control.
Non-Sprayed = No fungicides.
Numbers in parentheses are rankings for the top 15 genotype/production system combinations.
Note: MAX was a ‘Cadillac’ spray regime.  Fungicide costs of $119 per acre and $47 application cost per acre.  Farmers can 
reduce this cost by using generics which would increase the estimated return per acre for the MAX production system.
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Other Unique  
Research Projects
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The creation 
of a structured 
wild tetraploid 
germplasm core 
collection for 
unlocking peanut 
genetic diversity
Dr. Soraya Bertioli, University  
of Georgia

Arachis taxonomy is difficult and 
complex. There is not complete 
consensus about placement of 

accessions within species, or about the 
existence of some species as biological en-
tities, or the proper differentiation of ‘twin’ 
species from seed characteristics only.  
Occasionally, seed mixture happens and 
the error can be propagated to many gen-
erations down the line, creating confusion 
and adding extra difficulties to the already 
arduous job of pre-breeding.  The difference 
in ploidy between wild species and peanut 
hinder transfer of useful alleles to the crop 

and the creation of allotetraploids is a way 
to circumvent this problem. The overall 
goal of this project is to characterize the 
wild accessions and unlock the diversity by 
creating peanut-compatible neotetraploids.

In 2023, three new allotetraploids were 
produced: ValsiiSten [A. vallsii V7635 x A. 
stenosperma V10229]4x, ValsiiWilliamsii 
[A. vallsii V7635 x A. williamsii Wi1118]4x, 
ValMicro2 [A. valida PI 666102 x A. 
microsperma Grif 15116]4x. After 601 
crosses, five new diploid hybrids were 
produced (Table 1).

Great effort was expended to cross 
some neotetraploids with cultivated 
peanut to begin the process of wild allele 
introgression. The first effort resulted in 
the creation of segregating a population 
of  more 50 0 individuals  using the 
allotetraploid ValMicro1 with the advanced 
line 13-10-14. This population was evaluated 
for early leaf spot (ELS) and for white mold 

THE PEANUT RESEARCH FOUNDATION

Short Name Accession Genotype

ValsiiSten
[A. vallsii V7635 x A. stenosperma 
V10229]4x neotetraploid

ValsiiWilliamsii
[A. vallsii V7635 x A. williamsii 
Wi1118]4x neotetraploid

ValMicro2
[A. valida PI 666102 x A. microsper-
ma Grif 15116]4x neotetraploid

MagSten5
A. magna PI 599183 x A. stenosper-
ma PI 599186

Diploid hybrid

BatSchi1
A. batizocoi PI 666081 x A. schinini 
V 9923

Diploid hybrid

MagnaKuhlmannii1
A. magna PI 599183 x A. kuhlmannii 
V 9214

Diploid hybrid

MagCar2
A. magna PI 599183 x A. cardenasii 
PI 476993

Diploid hybrid

MagHerzogii
A. magna PI 599183 x A. herzogii PI 
476008

Diploid hybrid

TABLE 1
Genotypes 

produced in 2023, 
wild accessions 
used, the phase 
of development 

and stage on the 
pipeline. An extra 

set of 22 SNPs 
(covering three 
chromosomes) 

were developed 
that distinguish 
A-genome and 
non-A genome 

wild species and all 
known genotypes 

of cultivated 
peanut.

The difference in ploidy between 
wild species and peanut hinder 
transfer of useful alleles to the crop 
and the creation of allotetraploids is 
a way to circumvent this problem.
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in both the field and the greenhouse, 
showing significant segregation. For ELS 
especially, some segregants show very 
strong resistance and quantitative trait 
loci (QTLs) were found (Figure 1). This 
population was genotyped. Likewise, for 
white mold there was segregation and some 
individuals exhibited resistance, allowing 
the identification of QTLs. However, more 
work will need to be done to refine white 
mold QTLs.

A different population has the potential 
to be resistant to groundnut rosette virus, a 
devastating virus in peanut producing areas 
in Africa. The most productive hybrids are 

being backcrossed with African-preferred 
varieties and should be tested in Uganda 
and Senegal in the near future.

In summary, funding from the Peanut 
Research Foundation has been fundamental 
for producing materials that are at the base 
of the ‘introgression pipeline’ and that will 
serve as available sources of beneficial 
alleles for breeders in the near future. This 
project is unlocking and introgressing 
alleles that will benefit peanut growers 
nationally and internationally in the medium 
term. The materials are also supporting four 
PhD theses at UGA. 

FIGURE 1
Lesion progression 

of Early Leaf Spot (A) 
and white mold (B) of 

F2 individuals of 13-
10-14 x ValMicro F2s. 
(A) Red arrows show 
disease progression 
of cultivated peanut 

GA-06G and 13-10-14. 
Blue arrow shows 

segregating lines with 
near-immunity. Right 
graph shows the QTL 

identified on LG09. 
This information will 

be used for selecting 
resistant hybrids 

in marker-assisted 
backcrossing scheme. 

(B) Blue arrow shows 
the cultivated and 

allotetraploid controls. 
Note that some 

individuals showed no 
detectable symptom. 

On the right is the 
QTLs of susceptibility.
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Characterizing 
and pyramiding 
multiple disease 
resistances 
for sustainable 
peanut 
production

Dr. Peggy Ozias-Akins, University  
of Georgia

Resistance to leaf spot, aflatoxin con-
tamination and other pests/diseases 
in peanut can be greatly improved by 

accessing the diversity found in cultivated 
peanut, unadapted germplasm and wild rel-
atives. Due to the development of genomic 
tools that enable genome-wide markers 
to be associated with a variety of traits, 
significant progress is now being made in 
cultivar improvement using less desirable 
crosses, selection for desirable trait linkage 
and selection against linkage drag. Such 
genetic combinations provide the oppor-
tunity to select for strong resistance alleles 
in a largely elite background. Phenotyping 
of newer advanced populations will be 
necessary to refine marker positions and 
incorporate additional resistance alleles. 
The salient traits for this study include late 
leaf spot resistance, tomato spot wilt virus 

resistance, nematode resistance, stem rot 
resistance and reduced aflatoxin contami-
nation. Further characterization of progeny 
and backcrosses of these materials through 
phenotyping, including the exploration of 
improved phenotyping methods, along with 
genotyping by sequencing, will be conduct-
ed in order to leverage the germplasm and 
marker resources generated through the 
peanut genome and associated projects. 
Characterization of advanced lines will allow 
their release to the wider peanut breeding 
community.

The 1,000 
Aspergillus 
Flavus Genomes 
Initiative: 
exploring the 
genetic diversity 
of aflatoxigenic 
fungi associated 
with peanuts
Dr. Jake Fountain, University of Georgia	

Throughout 2023, TPRF has worked 
toward developing and implement-
ing plans for A. flavus isolate collec-

tion, DNA isolation and DNA sequencing. 
For isolate collection, three existing collec-
tions of A. flavus isolates were obtained: 78 
A. flavus isolates from peanut seed lots that 
have been screened for sensitivity to the 
fungicides; the USDA collection consist-
ing of ~120 isolates collected from peanut 
field soils in Dawson, Ga., at the National 

2023 ANNUAL REPORT

Phenotyping of newer advanced 
populations will be necessary 

to refine marker positions 
and incorporate additional 

resistance alleles.
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Peanut Research Laboratory and 12 iso-
lates taken from seeds from a University 
of Georgia fungicide field trial for reducing 
aflatoxin contamination incidence. In addi-
tion, 60 isolates of A. niger have also been 
collected from peanuts and Vidalia onions 
(commonly grown in rotation with peanuts). 
These will also be screened for resistance 
to azoxystrobin to compare the sources of 
QoI resistance observed in both species of 
Aspergilli in Georgia. Isolates are also being 
collected as part of other projects on afla-
toxin hotspot detection from peanut field 
soils in Georgia, which can be included in 
the genome sequencing effort. DNA from 
these isolates either has been (150) or is 
currently being (120) extracted and sent for 
DNA sequencing at HudsonAlpha. 

A partnership with Premium Peanut has 
also been coordinated to collect peanut 
samples for A. flavus isolation. Collections 
from Premium will include samples from all 
Seg 2 and 3 grades plus 25 to 30 samples 
from Seg 1 grades. As of publication, we 
have received >175 peanut 2023 samples 
from Premium with up to 300 expected.  
Overall, 2 to 3 isolates per sample are 
anticipated to be collected for a potential 
total of 600 to 900 isolates for 2023 from 
the 38 counties in the Premium network. 
In addition to the buying points, we are 
also planning on collecting samples from 
warehouses at Premium and comparing A. 
flavus populations between warehouses 
based on the segregation classifications 
associated with each facility (low vs 
moderate vs high aflatoxin risk). We are 
also exploring partnerships with other 
shelling companies for sample collection for 
2023 and into 2024. These in-shell peanut 
samples will be shelled and processed for 
use in isolation in our newly assembled field 
laboratory, which has also come online this 
year.

A n o th e r  m a j o r  a c c o m p l i s h m e n t 
has been protocol development and 
optimization, specifically for DNA isolation 
and phenotyping. Obtaining high quality 

DNA from fungi can be challenging. In 
addition, the scale of this effort requires 
a high throughput DNA isolation method. 
Therefore, we have acquired a QIAcube 
robotic ins trument and have been 
examining several DNA isolation kits from 
Qiagen for use with A. flavus. We have 
successfully identified a protocol that will 
allow for reproducible, high-quality DNA 
isolation for use in sequencing. 

For phenotyping, the challenge also relates 
to scalability for the number of isolates to 
be examined in this effort. We have been 
exploring ways to employ automation in 
this process and have developed protocols 
for counting reproductive structures using 
an electronic cell counter, and using a 
dissecting microscope equipped with a 
camera and specialized counting software 
for quantifying and measuring conidia and 
sclerotia.  

Together, these accomplishments 
for 2023 put us on a good trajectory for 
completing isolate collection in 2024 and 
obtaining the required genotypic and 
phenotypic data to accomplish the project 
objectives. Having a better understanding 
of the genetic diversity among Aspergillus, 
we can develop better strategies for genetic 
resistance.

THE PEANUT RESEARCH FOUNDATION 2023 ANNUAL REPORT



THE PEANUT RESEARCH FOUNDATION 172023 ANNUAL REPORT

Combining 
and advancing 
new, wild 
species-derived 
resistances
Dr. David Bertioli, University of Georgia 

W ild species hold much of the 
genetic diversity of peanut and 
there are many desirable traits 

yet to be incorporated into cultivated 
peanut varieties. Even where desirable traits 
from wild species are already being used in 
cultivated peanut (root-knot nematode and 
leaf spot resistance), new sources may be 

even more effective, or provide alternatives, 
to address future pathogen resistance to 
these genes. Continued exploration of 
wild species genomes for desirable traits 
is critical to the future success of peanut 
breeding programs.
Dr. Bertioli has developed breeding 
lines with the new nematode resistance 

from the wild species stenosperma, 
chromosome A02.  These lines yield 
more than GA06G, 19RU and 14N, both 
with and without nematode pressure. 
Lines with wild resistances have better 
combined resistance to leaf spot 
and tomato spot wilt virus than many 
common cultivars, including GA06G and 
TUFRunner-511. 

Development of 
markers for flavor 
maintenance and 
improvement
Dr. Julie Marshall, Texas Christian 
University

P eanut flavor is a complex matrix 
impacted by environmental and 
processing variables. Current 

methods for quantifying flavor require a 
trained descriptive sensory panel. Sensory 
analysis requires approximately a pound of 
sample to be roasted and analyzed (Smith 
et al., 2014). Unfortunately, sensory analysis 
may not be possible until the cultivar 
in development has reached a certain 
stage of seed increase, so flavor qualities 
may not be known during development 
of other important traits. Also, there are 
many variables that impact roasting and 
human perception of flavor. A genetic tool 
that would allow for the selection of lower 
flavor potential would save time and money 
allowing peanut breeders to eliminate 
populations earlier in the development 
process. 

The research approach repor ted 
included phenotyping a diverse collection 
of samples, using the proteomic data during 
the roasting process to design probes for 
fine mapping of specific regions. Previous 

Disease nursery in Tifton. 
TUFRunner-511 on left, 
a TBI line that combines 
resistance to early and 
late leaf spots together 
with the legacy nematode 
resistance from Arachis 
cardenasii on the right. 
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research was conducted on how the seed 
components change during roasting and a 
hypothesis generated regarding the source 
of roasted peanutty flavor. During roasting, 
amino acids, sugar and lipid components 
react to produce a number of compounds 
impacting flavor. Peanuts are typically 
roasted at a particular temperature to a 
specific color end point, but flavor profiles 
are dependent on the temperature roasted. 
Equal color does not necessarily result in 
equal flavor.

In walnut, cashew, almond and other 
tree nuts, proteomic analysis has been 
employed a s a  tool  to unders t and 
flavor development during roasting and 
generating peptide sequences for the 
purpose of gene discovery. This study 
attempts to do a similar analysis in peanut. 
Samples were roasted to different time 
points, flavor was characterized and the 
proteomic composition was analyzed by our 
collaborators at the Rockefeller Proteomics 
Resource Center.  From this study, 17 
peptide regions of interest were noted to 
be the most reactive during the roasting 
process. Historically and anecdotally, it is 
known that growing region, market type 
and maturity impact flavor. Also, there 
have been reports of flavor fade because of 
selective breeding. It was apparent that we 
needed to collect representative samples 
to provide a snapshot of the current state 
of flavor in the peanut industry. 

Firs t ,  we c ol le c te d s ample s and 
conducted descriptive sensory analysis 
to provide a baseline of flavor attributes. 
The collection includes current cultivars 

in production, developing cultivars and 
historical flavor check samples provided 
by the collaborators. 

Second, we used proteomic data to search 
the peanut genome and identify potential 
sequencing targets. After sorting and 
normalizing the data, the most abundant 
and statistically significant peptides that 
reacted during roasting were quantified 
and identified. Of this set, 17 regions of 
interest were identified as flavor-producing 
precursors potentially. In consideration 
of the proteomic data and preliminary 
research on flavor associated genes, we 
selected 3 regions for fine mapping initially 
as determined by cost and scope of the 
project. 

Third, we collected and phenotyped 
additional samples this past year. Genetic 
material was isolated from the 2022 set, and 
along with select samples from 2020 and 
2021, prepared for sequencing. Sequences 
of interest were aligned to available 
reference genomes. Rapid Genomics used 
bioinformatics data to create Capture-Seq 
probes to target the regions of interest. A 
marker for the important peanut flavor 
component, roasted peanutty flavor, has 
been identified.

Research 

Snapshot
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Developing a 
genetic catalog of 
the USDA peanut 
germplasm 
collection
Dr. Josh Clevenger, HudsonAlpha 
Institute 

I n collaboration with Dr. Peggy Ozias-
Akins (University of Georgia) and Dr. 
Shyam Tallury (USDA) Dr. Clevenger is 

attempting to characterize the genetics 
of the entire USDA peanut germplasm 
collection. From the University of Georgia 
(595 accessions), 256 out of the first 300 
germinated and DNA was extracted for 
sequencing. The remaining 295 will be 
grown and sampled for DNA in spring 
2024. From Argentina, 590 accessions were 
sent to HudsonAlpha and 407 germinated.  
DNA from those was sequenced and new 
seed were collected for curation in the 
Germplasm Resource Information Network 
(GRIN). Sequencing work continues to 
complete the project.  When completed, this 
information will be an extremely valuable 
resource for breeders.

Development of 
genetic resources 
for aflatoxin 
mitigation	
Dr. Josh Clevenger, HudsonAlpha 
Institute

T he landrace Carolina Black and 
the germplasm ICG1471 have been 
shown to support less aflatoxin 

development. A population of approximately 
800 breeding lines (CB population) arising 
from crosses between these two has been 
produced and resides at HudsonAlpha. 
Another population (MAGIC, arising from 
structured crosses between the two 
aflatoxin resistant lines and others) has been 
developed and resides at the University of 
Georgia. Both have been grown for fresh 
seed and DNA has been extracted and 
sequenced. We are optimistic this process 
will lead to a better understanding of the 
mechanism of aflatoxin mitigation and to 
development of agronomically acceptable 
cultivars with aflatoxin resistance.  

Breeding for aflatoxin resistance will 
take time, but newly developed markers 
will make it a possibility. However, to screen 
hundreds or thousands of breeding lines 
will require a great amount of phenotyping. 
In collaboration with Mars-Wrigley and 
The Ohio State University, a model is 
being tested for accuracy in predicting 
aflatoxin using Fourier Transform Infrared 
Spectroscopy on single kernels. The current 
version of the model has a 0.91 correlation 
between predicted and observed aflatoxin 
levels (Figure 1). When validated, this model 
can be used as a phenotyping tool, avoiding 
expensive and time-consuming chemical 
testing in breeding programs.   

FIGURE 1
Correlation between 
aflatoxin levels (ppb) 

and predicted values. 
Red diamonds for 

aflatoxigenic samples 
and brown diamonds 
for non-aflatoxigenic 

samples. (Source: Luis 
Rodriguez- Saona)
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General Support of 
Peanut Genomics and 

Breeding Research

Research 

Snapshot
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PeanutBase.org, 
a peanut genetic 
and genomic 
toolbox
Dr. Sudhansu Dash, National Center for 
Genome Resources

PeanutBase was started in 2013 to 
serve as the primary repository for 
peanut genetic and genomic data 

generated by the International Peanut 
Genomics Initiative. As a community web 
portal, it has matured in concert with the 
two phases of the Genomics Initiative, and 
now provides stewardship of major genomic 
and genetic resources for peanut and related 
species. Continuous funding through The 
Peanut Research Foundation has helped 
to keep it up to date, relevant and useful for 
peanut breeding and research. 

Tools built at the site in collaboration 
with the Legume Information System help 
researchers visualize and explore the 
ancestral wild diploid and the cultivated 
tetraploid genomes, genetic maps and 
markers, marker-trait associations and 
regions of evolutionary correspondence with 
other legume genomes. PeanutBase also 
provides tools for data mining, for exploring 
the geography of germplasm accessions 
and phenotypic data, and for examining gene 
expression within diverse peanut tissues and 
in comparison with other legume species.

The adoption and transition to a new web 
technology necessitated by the growth in 
data volume and the need for integrating 
across many data types is approaching 
completion and will help PeanutBase evolve 
successfully over the coming years as it 
continues to integrate new genomes from 
the community and other major associated 
data types from researchers.

Anticipated products include:
•	 Acquisition of new genomes from the 

community, annotation of selected 
genomes and pangene sets.

•	 Integration of the new genomes at 
PeanutBase to make them relevant 
towards peanut improvement programs.

•	 Continued data acquisition based on 
community needs.

•	 User guide development, with use cases 
for the community. 

•	 Improved visualization tools and search 
and reporting interfaces.

PeanutBase will continue to further its 
goal of making available genomic data 
relevant for peanut cultivar improvement 
by incorporating new sequenced genomes, 
molecular markers, candidate gene searches 
for important traits, and pangene and gene 
family collections. These resources will 
enable breeders to more efficiently utilize 
the large body of work being generated by 
modern peanut genome research.  

The following are non-grant, TPRF-
budget allocated projects:

Winter nursery support
The winter nursery in Puerto Rico allows 

some peanut breeders to grow two crops 
per year, thereby speeding the development 
of new varieties. The Peanut Research 
Foundation annually provides $20,000 of 
support for this effort.  

Transfer of the Charles Simpson wild 
species collection to USDA

For the past three years, The Peanut 
Research Foundation and the National 
Peanut Board have co-funded ($15,000 
each) the transfer of this valuable collection 
to the USDA germplasm collection, insuring 
its public availability forever. That process 
is now nearing completion.  
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2023 Expenses
Growers

$450,100 
Shellers

$317,000 
Manufacturers

$36,500
Allied

$21,300

DONOR / FUNDING STATS 

HOW WE ARE FUNDED 
The Peanut Research Foundation is funded 
entirely by the U.S. peanut industry. The 
vast majority of those funds are spent 
to sponsor research and on programs 
to transmit key learnings. To learn how 
to support our research, contact TPRF 
Executive Director Steve Brown at sbrown@
peanutsusa.com.

HOW WE INVEST OUR FUNDS 
The Peanut Research Foundation’s Board 
of Directors selects which peanut-specific 
production and processing research 
proposals to fund each year. TPRF transmits 
learnings from completed research projects 
to industry and other stakeholders through a 
range of programs, including presentations 
to industry segments, this annual report 
and sponsorship of scientific conferences. 
TPRF’s general & administrative expenses, 
which include staffing, are minimal.
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General  
& Administrative



Thank you  
to our  

2023 Donors
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Alabama Peanut Producers

Algood Food Company

American Peanut Growers 
Group

American Peanut Shellers 
Association 

(including; Birdsong Peanuts, 
Delta Peanuts, Golden 

Peanut, Golden Grove USA, 
Premium Peanut, Olam 

Peanut Shelling Company, 
Sandy Land Peanut 

Company, Trico Peanuts, 
Williston Peanuts)

Bayer Cropscience

Birdsong Peanuts

Early Trucking Company

Georgia Cold Storage

Georgia Peanut Commission

International Service Group

Jack Wynn & Co. LLC

Lewis M. Carter

Mars Inc.

Mazur & Hockman

MC McNeill & Co. LLC 

National Peanut Board

National Peanut Brokers 
Association

Producers Peanut Company 

RCB Nuts

Rogers Brothers Peanuts 

Satake USA, Inc.

Sessions Co.

Texas Peanut Producers 
Board

Thomas Truck Lines 

Western Peanut Growers 

Wilco Peanut Company
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OUR MISSON
The Peanut Research Foundation is the 
research arm of American Peanut Council. 
Our mission is to lead funding, coordination 
and promotion of an organized science 
research and knowledge-transfer plan that 
results in a more resilient and competitive 
U.S. peanut industry. We are the only funder of 
peanut production and processing research 
that represents the entire industry. Our 
Board of Directors represents the diversity of 
the U.S. peanut industry, including growers, 
shellers, manufacturers and allied industries. 
In addition to financially supporting relevant 
peanut-specific research, we also interact 
with government, university research 

institutions and other peanut industry 
organizations to coordinate research 
needs and to leverage research funding 
opportunities. TPRF focuses on production 
and processing research, while The Peanut 
Institute concentrates on human nutrition 
research; the two groups may occasionally 
have areas of overlapping interest.

MEET OUR BOARD OF DIRECTORS
The Peanut Research Foundation’s work 
is led by our Board of Directors, whose 
members represent all segments of the 
U.S. peanut industry. The operations of the 
foundation are managed by the American 
Peanut Council. 

Officers
Courtney Dorsett, Premium Peanut, Chair  
Chris Liebold, The J.M. Smucker Co., Vice Chair
JR Cudd, Texas Peanut Producers, Secretary/Treasurer 

At-large members
Lindsay Bashore, Hormel Foods  
George Birdsong, Birdsong Peanuts  
Donald Chase, Georgia Peanut Commission  
Darlene Cowart, Birdsong Peanuts  
Jack Davis, JLA  
William Pearce, Golden Peanut & Tree Nuts  
Rachel Santos, Premium Peanut  
Peggy Tsatsos, Mars Chocolate North America  
Dan Ward, North Carolina Peanut Growers Assn.   

Industry representatives
Neal Baxley, National Peanut Board, grower caucus representative 
John T Gray III, Williston Peanuts, sheller caucus representative 
Jennifer Bencz, Algood Food Company, manufacturer representative 
Jon Moore, J.R. James Brokerage Co., allied industry rep

TPRF
Richard Owen, American Peanut Council president & CEO and TPRF ex officio
Dr. Steve Brown, TPRF executive director
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The Peanut Research Foundation
1500 King Street, Suite 301

Alexandria, VA 22314
703.838.9500

sbrown@peanutsusa.com
www.PeanutResearchFoundation.org 


