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THE BEANCAP PROJECT:
IMPROVED NUTRITIONAL VALUE IN DRY BEANS TROUGH PLANT BREEDING AND EDUCATION
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Project Summary: The Bean Coordinated Agricultural Project (BeanCAP) is a multi-state, interdisciplinary effort funded by USDA-NIFA and covering three integrated areas: research, education, and extension. Given the nutritional attributes of bean consumption, the project focuses in the genetic identification and characterization of 25 nutritional
traits of interest in both dry and snap beans, and the generation of market-class-specific SNP markers using an association mapping approach. The marker platform will be also used to identify loci associated with drought tolerance. In addition, low cost markers that leverage the information from the high throughput marker screening are being
developed. The marker and phenotypic data generated by this project will be organized along with all available genetic maps, markers, and loci data into a database that is fully operable with other legume databases. Preliminary results have allowed obtaining the first set of 5000 SNP markers and the nutritional profile of 200 snap bean genotypes. In
the area of education, the group is currently working on increasing awareness of career opportunities in bean breeding and early recruitment of students using hands-on experiences and social networking. Most plant breeders agree that they became breeders because they were somehow exposed to it. Even undergraduate students in agriculture start
hearing about plant breeding in their junior and senior years, when most of them have already chosen a different area to develop their careers. Direct hands-on learning activities are aimed to spark interest in high school and undergraduate students. A total of 22 students across four states have been part of the program during the first two years.
Additional activities include presentations in high schools and student meetings, career fairs, and other activities. The extension component is working in conjunction with the education efforts in the development of printed and audiovisual media that will be available in the BeanCAP public website. Available material includes brochures, posters, videos
and animations, and modules, some of which are currently used in schools. Topics include both plant breeding and the nutritional value of beans. Preliminary accomplishments and current challenges in all three areas of the project are presented.
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Direct hands-on learning activities are aimed to get high school students and undergraduate students that would encourage them to consider plant breeding as a career
Chromosome option. Internships during the summer months and the academic semester are exposing the students to all the daily activities commonly undertaken in any breeding
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Nutrient Class BeanCAP samples USDA market samples
Macro (mg/g DW) Range Fold Mean SD n Mean SD n
Ca 3.68 —8.20 2.2 X 5.71 0.99 104 3.82 0.14 153
K 13.34 — 27.47 2.1 x 18.43 2.50 104 21.80 0.46 154
Mg 2.10 - 3.77 1.8 X 2.86 0.31 104 2.58 0.07 151
P 2.15—-4.96 2.3 X 3.39 0.59 104 3.93 0.08 140
S 1.17-2.33 2.0 X 1.68 0.24 104 NA

Nutrition Game

Nutrition Animation

Micro (ug/g DW)

Cu 2.29 —7.18 3.1 x 4.90 0.94 104 7.13 0.41 161
Fe 48.81 — 148.23 3.0x 79.85 15.44 104 106.40 7.95 155 so BB
Mn 13.66 — 57.95 42x  28.08  7.39 104 22.31 0.83 150  corbomrates =
Na 1.81 - 36.76 20.3x  11.81  7.13 104 619.83 18.18 154 Sean o 3
Ni 2.58 — 6.37 2.5 X 448  0.74 103 NA Empmel '1 4
Se 0.18 - 0.78 4.3 X 0.46 0.15 94 0.60 0.00 1 — -
Zn 21.30 — 42.14 20x  30.39 4.10 104 24.79 2.17 152 A Healthy Choice ) A Healthy Choice |
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