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GOAL 2, Task 2.1:



Milestones and Metrics:



18 months:

1. DNA extracted from 3,000 sorghum accessions and archived.

2. Digital Genotyping diversity profiles collected from 2,000 accessions.

a. @ ~10,000 unique sequences/genome.

b. Processed DNA sequence profiles archived in a database.

3. Genetic relationships among 2,000 accessions characterized using hierarchical clustering programs that implement UPGMA (Unweighted Pair Group Method with Arithmetric mean) methodology.

4. High-resolution genotypes collected from 200 accessions.

a. @ ~100,000 unique sequences/genome.



36 months:

1. DNA extracted from an additional 5,000 accessions (8,000 total) and archived.

2. Digital Genotyping diversity profiles run on an additional 4,000 accessions.

3. Genetic relationships among 6,000 accessions analyzed.

4. High-resolution genotypes collected from an additional 500 accessions.

5. Tools for visualization of high-resolution graphical genotypes developed.



54 months:

1. DNA extracted from an additional 6,000 accessions (14,000 total) and archived.

2. Diversity Digital Genotypes collected from an additional 6,000 accessions.

3. Genetic relationships among 14,000 accessions analyzed.

4. High-resolution genotypes collection from an additional 600 accessions.

5. Tools for visualization of high-resolution graphical genotypes refined.



Deliverables (60 months):

1. An archive of DNAs from ~16,000 sorghum accessions.

2. An archive of diversity depth Digital Genotypes (~10,000 unique DNA sequences ~36bp in length) acquired from ~16,000 sorghum accessions.

3. Characterization of the genetic relationships among 16,000 accessions.

a. This information will aid the construction of core germplasm collections, and the identification of parental lines for breeding and population construction enriched in genetic diversity.

4. An archive of high resolution Digital Genotypes (~100,000 unique DNA sequences ~36bp in length) from ~1,600 sorghum accessions.

a. This information will enable the generation of graphical genotypes for these accessions revealing allelic relationships and accelerating the discovery of optimal alleles for energy sorghum.



GOAL 2: Task 2.2: Create and screen core sorghum germplasm collections and an integrated set of breeding and discovery populations for phenotypes, genotypes, and genomic regions that contribute to yield, and QTL/genes that modulate key energy sorghum traits.



Milestones and Metrics:

18 months:

1. A core energy sorghum germplasm collection will be established and populated with at least 100 photoperiod sensitive energy sorghum and/or converted energy sorghum accessions based on phenotypes and Digital Genotyping diversity analysis. 

2. Seed stocks for accessions in the Core Collection will be created to enable these materials to be screened for a range of traits and in different environments.

3. One hundred accessions from the Core Collection will be screened in the field for variation in traits relevant to energy crops including but not limited to biomass yield, duration of vegetative growth (flowering time), height, lodging resistance, composition (NIR), stem traits, and response to drought stress.  

4. One hundred accessions from the Core Collection will be screened in the greenhouse for photoperiod sensitivity (as days get shorter in the fall).

5. Screens for stem traits (anatomy, lignin content, length density), nitrogen use efficiency, and root traits related to lodging resistance/drought/salt tolerance will be developed.

6. Two populations that capture genetic and trait diversity present in the sorghum germplasm collection will be created and advanced towards RILs (to F5 status).



36 months:

1. The energy sorghum Core Collection will be expanded to 400 accessions.

2. Four hundred additional accessions (200/summer) will be screened for energy traits (same as above) in the field.

3. Four hundred additional accessions will be screened for photoperiod sensitivity and other traits in the greenhouse in the fall each year.

4. Four additional discovery populations will be started and all populations advanced towards RILs.

5. Fifty genotypes will be screened in the greenhouse/growth chamber for nitrogen use efficiency and root traits related to lodging resistance, drought/salt tolerance.

6. Initial energy trait QTL analysis on one population will be carried out.



54 months:

1. The energy sorghum Core Collection will be expanded to 1,200 accessions.

2. Four hundred additional accessions (200/summer) will be screened for energy traits (same as above) in the field.

3. Four hundred additional accessions will be screened for photoperiod sensitivity and other traits in the greenhouse in the fall each year.

4. Four additional discovery populations will be started and all populations advanced towards RILs.

5. Fifty additional genotypes will be screened in the greenhouse/growth chamber for nitrogen use efficiency and root traits related to lodging resistance, drought/salt tolerance.

6. QTL analysis on two additional populations will be carried out.



Deliverables (60 months):

1. A nested Core Collection of energy sorghum germplasm of 100, 400, and 1,600 accessions containing step-wise increases in genetic relatedness among accessions will be created that comprises a large portion of the genetic and trait diversity in the sorghum germplasm collection.

2. The extent of variation in key energy traits in the energy sorghum Core Collection will be quantified including but not limited to biomass yield, duration of vegetative growth, height, lodging resistance, composition/conversion efficiency, stem traits and response to drought.  

3. Information from energy trait phenotyping and Digital Genotyping (Task 2.1) useful for selecting genotypes for discovery population construction and breeding energy sorghum will be collected in a database.

4. Ten populations will be constructed that segregate for energy traits to enable QTL mapping and DNA marker/gene discovery.

5. Information about the number and location of genetic loci (QTL/genes) that modulate key energy traits in sorghum will be collected through analysis of four discovery populations.

6. DNA markers useful for marker-assisted breeding of energy sorghum will be generated (i.e., growth duration, stem length, composition).
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