PCGC Draft Minutes Meeting

Phaseolus Crop Germplasm Committee
The Westin Poinsett Greenville Hotel, Greenville, SC
November 8. 2023
Wednesday 11:00-12:30 PM EST

Join Zoom Meeting
https://us02web.zoom.us/j/83455102741?pwd=RHRXVkFTVGlPd0Y2aUk2eCtGbWs4Zz09

Meeting ID: 834 5510 2741
Passcode: 048040

Attendees:
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1) Approval of minutes of the last meeting (11:00-11:02 PM)
TP motioned
LW seconded

2) Peter Bretting, USDA-ARS, Research Leader, National Germplasm Resources Laboratory	 
Gary R. Kinard, USDA-ARS, Research Leader, National Germplasm Resources Laboratory (20 minutes) (11:02-11:22 AM)

NPGS status
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22 sites, 2 primary aspects of the location of genebanks cover most of the growing regions of USA. 
Growth of accessions in the recent years, growth in funding
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However, in NPGS real budget figures, the situation is not as optimistic. NPGS still underfunded.
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The USA's R&D investment has fallen due to inflation and the static effect of nominal budgets.
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3) Exploration proposals: 
· Phaseolus collecting mission in New Mexico, USA. Daniel Debouck (10 minutes) (11:22-11:32 AM)
Debouck:
Mission in new Mexico. Heat tolerance proposal, priorities on tepary. 
Sampled between boundaries of tepary areas. Picked up rhizobium, nodules, partitioning of photosyntates seem to be different. Wild tepary and P. filiformis. 
Dohle:
Difficult year to conduct exploration.  Ranches and other barriers prevented access to some of the land. Cowpies in areas from records showed presence of grazing. 
Plant exploration office. Nc2 exploration mission. Grant exploration office 12k for trips are available.
NMSU will see about root microbiome, collaboration is with CIAT (Milan Urban). 
· Collect Phaseolus polystachios germplasm in Florida and Georgia. Lyle Wallace (10 minutes) (11:32-11:42 AM)

Rationale was to explore range from Debouck’s book. Wild kidney bean or polystachios, when compared with usda collection is very well collected across northern range but never in GA or FL -limited geographically. 

Tertiary genepool of limas, most temperate of all wild Phaseolus – may be valuable.

Seed and herbarium collected. Hurricane cut trip short. 

Collected from Jones Center and cummings landing in GA. No burn management vs good burn management, savannahs. Distinct environment, cacti and tortoises.

Subspecies of poly (thicket bean), forms thickets and growing in “devil’s walking stick”

Flowering in the spring of this plant. But produces seed in odd times.

North entrance is deciduous forest. 

Phasmasifolius (?), first location no seed, flowered and seed found in crystal river FL. Suggest that native americans brought in this plant.

Spread by tortoises in south America, hypothesis.

Eight sites collected overall in FL and GA. 2 in GA and 6 FL.

Found all plants that they set out to collect.


4) Update of PCGC-funded projects:
· 2020. Screening of the NPGS tepary bean collection for response to the common bean weevil (Acanthoscelides obtectus Say) and the Mexican bean weevil (Zabrotes subfasciatus). Timothy Porch, Tropical Agriculture Research Station, USDA-ARS, and James Beaver, University of Puerto Rico, Mayagüez, PR (10 minutes). (11:42-11:52 AM)
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· 2022. Evaluation and Genome-wide Association Study for Ashy Stem Blight (Macrophomina phaseolina) Resistance in USDA Common Bean (Phaseolus vulgaris) Germplasm. Ainong Shi, University of Arkansas, Diego M. Viteri and Angela Linares, University of Puerto Rico (10 minutes) (11:52-12:02 PM)
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5)  Status of the Phaseolus Germplasm Collection, Sarah Dohle (Phaseolus Curator) (20 minutes) (12:02-12:22 PM)

Notes were handed out. Collect from there.

6) New business

a. Change of Committee Officers, Membership (12:22-12:30 PM)

7) Next meeting

Osorno motioned
Cichy seconded

8) Adjourn
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Some key challenges for the NPGS

Expanding the NPGS operational capacity and infrastructure
to reduce PGR management backlogs and meet increased
demand for PGR and associated information.

Increased operational costs (labor, inputs, overall inflation).

See https://www.ers.usda.gov/amber-waves/2022/june/investment-in-u-s-

public-agricultural-research-and-development-has-fallen-by-a-third-over-past-
two-decades-lags-major-trade-competitors/?cpid=email#

NPGS personnel transitions—hiring, training, etc.

Developing and applying cryopreservation and/or in vitro
conservation methods for clonal and some seed PGR.

BMPs and procedures for managing accessions (and
breeding stocks) with an increasing diversity of GE traits in
more crops, the occurrence of adventitious presence (AP),
and the products of gene editing.

Acquiring and conserving additional PGR, especially of crop
wild relatives.
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PGR Management Priorities:
Foundations for Crop Innovation

Acquisition * Characterization
Maintenance * Evaluation
Regeneration * Enhancement
Documentation and * Research in support
Data Management of the preceding
Distribution priorities
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NPGS Personnel Transitions

Farewell and best wishes to Stephanie Greene,
Curator, (ARS- Ft. Collins), Barbara Hellier, Curator,
(ARS-Pullman), Karen Williams, Botanist, (ARS-
Beltsville) and Kim Hummer, RL (ARS-Corvallis).

Welcome and best wishes to Robert Krueger, RL
(ARS-Riverside); Marilyn Warburton, RL, Sarah
Dohle, Curator, Paul Galewski, Curator, and Bailey
Hallwachs, SOS Coordinator (all ARS-Pullman);
Rebecca Povilus, Curator (ARS-Geneva); Claire
Heinitz, RL (ARS-Davis and Parlier); Sukhwinder
Singh, RL (ARS-Miami).

We are recruiting staff at Ft. Collins, CO; Corvallis,
OR; and Parlier, CA.
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PGR Management Training Initiative

Numerous NPGS PGR managers have retired recently; no formal,
comprehensive program existed for training new PGR managers.

G. Volk (ARS-Ft. Collins) and P. Byrne (CSU-Ft. C.) lead a project,
supported by ARS and a NIFA grant, to design and develop a
training program for PGR management to be delivered primarily
through distance-learning.

A now three module, 3 credit hour Colorado State online course
Plant Genetic Resources: Genomes, Genebanks, and Growers
was taught in Aug.-Sept. 2022-- the first time for the three-part
course. http://pgrcourse.colostate.edu/

Numerous PGR training/educational materials are freely
accessible from GRIN-University at https://grin-u.org/

Infographic posters for PGR, genebanks and conservation, and
PGR and food security in 6 languages; download at
http://genebanktraining.colostate.edu/trainingmaterials.html
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Adapting the NPGS
to rapid global warming

* Crop Science article published 25 May 2023

* Includes case studies, software for estimating
future conditions, identification of potential
adaptive strategies and actions.
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FY 22 ARS NPGS Budgetary Increases

Pecan PGR (ca. $600,000): College Station,
TX.

Coffee PGR (ca. $250,000): Hilo, HI
Pulse PGR (ca. $100,000) Pullman, WA
Pulse PGR (ca. $100,000) Urbana, IL
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Conclusions

* All cultivated tepary beans evaluated were susceptible to the common bean weevil

PI310803 was reported as resistant to the common bean weevil (Shade et al., 1987), as
expressed by a longer development time, was not resistant in this study

7 additional wild tepary beans found (in addition to G40199) with high levels of bruchid resistance

* Four resistant genotypes were collected in the United States, two were collected in Mexico and one s
unknown

* Res. accessions being used for further improvement of resistance in tepary and common bean

QTL found on Pa7 for resistance to bruchids as measured as seed damage

* the most significant SNP was S07_32760033 (Chr07, 32.76 Mbp), resulting in 17.5% reduction in
damaged seed

* SNP was located ~144 kb upstream of Phacu.CVR.007G209400 annotated as a cupin family protein

* Incowpea, the bi-cupin domain beta-vignins are the major component of the 7S storage protein and
are predicted to bind to chitin which Is present in the bruchid Insect gut

* No QTL found on Pa04, APA (Arcelin/Phytohemagglutinin/a-Amylase inhibitor) gene family that is
located on the Pv04 chromosome in common bean and associated with bruchid resistance in beans.
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Objectives

 Evaluate ashy stem blight (ASB) resistance;

+ Conduct genome-wide association study (GWAS)
and identify SNP markers for ASB; and

* Perform genomic prediction (GP) for ASB resistance
in USDA GRIN common bean germplasm.
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Fig. 1. Evaluation and Genome-wide association study (GWAS)
for ashy stem blight resistance in common bean
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Materials and Methods

A\

Plant materials: 335 USDA common bean accessions.

Macrophomina phaseolina isolate used: PRI21.

Phenotyping of ashy stem blight resistance: One inoculation by the
cut-stem method was used for the ASB screening in greenhouses at
Lajas (October, 2022) and Isabela (March, 2023) in Puerto Rico.

Disease severity was evaluated at 42 days after inoculation.
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terials and Methods

Sequencing: using whole genome
resequencing (WGR) by lllumina HiSeq
platform at Novogene.

SNP discovery: ~8 Gb from WGR
were obtained in each common bean
accession; 24.4 million SNPs have
been found through WGR in common
bean.

SNP set: 87,193 SNPs distributed on
11 chromosomes were used to
perform GWAS.

Genotyping
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11S & lviethods

Genome-wide Association Study
and Genomic Prediction

* GWAS:
BLINK, GLM, MLM, and MLMM in GAPIT 3 (Huang & Zheng 2018).

* GP:

rr-BLUP (Endelman 2011).

gBLUP, cBLUP, sBLUP, and maBLUP in GAPIT 3 (Wang and Zhang, 2021).

Bayes A (BA), Bayes B (BB), Bayes LASSO (BL), and Bayes ridge regression (BRR)
implemented in BGLR package (Legarra et al., 2011; Barili et al., 2018).

Cross-prediction: 5-fold cross-validation sets (training: testing = 4:1) were used to
estimate prediction accuracy, with r-value calculated over 100 runs.

Across-prediction: all.set to [Q1, Q2]; Q1 to Q2; Q2 to Q1.
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RESULTS

* No single accession was resistant to ASB.

* 23 accessions were mediate resistant with DSI
<50%.

* 207 accessions are susceptible with DSI >70%.
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‘Genetic Diversity and Population Structure

Two subpopulations divided A , : a1

Population genetic diversity analysis
in the association panel consisted of
335 USDA common bean
germplasm accessions.

(A) 3D graphical plot of the principal
component analysis (PCA),

(B & C) Phylogenetic trees (B -
unrooted and C - fan) drawn by
neighbor-joining (NJ) method in
two sub-population, and (D)
PCA.eigenValue plot drawn by
GAPIT 3.

Mesoamerican domestication (Q1)
Vs
Andean domestication (Q2)
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GWAS for ASB Resistance in 335 Accessions

Mesoamerican and Andean domestication
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GWAS for ASB Resistance in 194 Accessions
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GWAS for ASB Resistance in 141 Accessions
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Genome Prediction for ASB Resistance
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Genome Prediction for ASB Resistance
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SUMMARY

* QTL: 4 QTL regions were identified on chr 2, 4, 5, and 10 respectively, based
on all 335 common bean accessions; 3 QTLson chr 1, 2, and 11 in
Mesoamerican (Q1); and 3 QTLs were identified on chr 2, 4, and 6 in

Andean (Q2).

* Cross-prediction: Prediction accuracy (PA, r-value) was >80% using sBLUP;
>60% using GWAS-derived markers (maBLUP).

* Across-prediction: PA ~= 60% from all.set to either Q1 or Q2; <0.25 from Q1
to Q2; and Zero from Q2 to Q1 based on BLUP models (gBLUP, cBLUP, sBLUP,
and maBLUP).

* The SNP markers and the PA can be used in common bean breeding
programs to select ashy stem blight resistance by marker-assisted selection
(MAS) and genomic selection (GS).
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