Exhibit A: Origin and Breeding History

Croissant pinto bean (Phaseolus vulgaris L.) was developed by the Colorado Agriculture Experiment Station and released as Foundation seed to seed growers on 1 May 2008.  
Croissant was tested in the Cooperative Dry Bean Nursery, Western Regional Bean Trials, Midwest Regional Performance Nursery, and Colorado State University Dry Bean Crop Testing Program as CO23704. 
Croissant was derived from a single F5 plant selection made in 2001 from the pedigree BelDakMi-RR-3/CO07010-2//WM2-93-5. BelDakMiRR-3 is a pinto line released by the USDA-ARS for resistance to rust; CO07010-2, is a pinto line from the Colorado State University Breeding Project that has semi-upright architecture, resistance to rust caused by Uromyces appendiculatus, and excellent pinto seed quality.  WM2-93-5 is an experimental pinto line from Dr. Dermot Coyne, University of Nebraska Dry Bean Breeding Project and possesses resistance to rust, field tolerance to common bacterial blight caused by Xanthomonas campestris pv. phaseoli and has semi-upright architecture.  Hybridization of parental lines were made at the Colorado State University greenhouse, Fort Collins, CO.  The line CO 23704 was selected at the Agricultural Research, Demonstration, and Education Center, Fort Collins, and pure seed was increased at the Western Colorado Research Center, Fruita, Colorado. 

Croissant has semi-upright architecture (IIb) in most environments however in high yield environments it expresses semi-vine architecture (IIIa).  It possesses resistance to the prevalent races of rust in the High Plains.  The specific rust resistant gene(s) has not been characterized but appears to be conditioned by either the Ur-3 allele from parent WM2-93-5 or UR-11 from parent BelDakMi-RR3. Croissant is resistant to Bean common mosaic virus (a potyvirus) because it possesses the recessive resistant allele bc22. Croissant has medium harvest maturity (95 to 99 d) in the High Plains, but had 120 d maturity at Sidney Montana in 2008 (Cooperative Dry Bean Nursery 2008). Mean seed yield was 2684, 2698 and 2770 lbs/acre over four locations in the Midwest Regional Performance Nursery (MRPN) and Western Regional Bean Trials (WRBT), and 11 locations in the 2008 Cooperative Dry Bean Nursery, respectively. Mean seed weights were 37.1, 34.8  and 35.2  g/100 seed, in the MRPN, WRBT and CDBN, respectively. In Colorado, mean seed yield was 3700 and 2630 lbs./acre at one location in 2008 and averaged over two locations in 2007, respectively.
Breeder seed of Croissant was produced by growing 35 plant rows derived from random plants of the initial line (23704).  Twenty-five of the 35 plant-rows grown at Fruita, CO were chosen for uniformity and bulked to form the original seed used for testing and breeder seed. Breeder and Foundation seed will be produced and maintained by the Colorado State University Dry Bean Foundation Seed Project, Fruita Research Center, 1910 L Road, Fruita CO 81521. 

  A “Technology Fee” paid to Colorado State University, collected by the Certification agency in the state of production will be assessed on all Registered and Certified seed produced.  Seed for testing is available from Mark Brick, Department of Soil and Crop Sciences, Colorado State University, Fort Collins, CO 80523, 970-491-6551 or Mark.Brick@Colostate.edu.
Uniformity and Stability

The original material that led to the cultivar Croissant was bulked in 2002. This bulk was derived from an individual F5 plant in 2001.  Seed of the initial bulk was grown at Fort Collins for testing in 2003 and 2004. In 2004, thirty-five plants that expressed uniformity for plant habit, maturity, seed quality and reaction to rust were selected and increased in the greenhouse during the winter 2004-05. During the summer 2005, the 35 selected plants were planted to rows and 25 of the 35 plant rows were selected based on uniformity for maturity, seed quality and growth characteristics and bulked to form the original seed source. This bulk was the source for all out-state and regional testing, as well as production of the original breeder seed.  Croissant has been shown to be uniform and stable over 4 generations of seed increase for growth habit, reactions to rust, bean common mosaic and common bacterial blight, and seed quality, maturity and morphological characteristics.  The variety has been observed in replicated trials from 2004 to 2008 in Colorado and from 2007 to 2008 in regional and national trials. During this period Croissant has shown to be uniform and stable with no off-types or variants expressed.  
