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The Oklahoma Agric. Exp. Station recently released six broad genetic base alfalfa germplasms that trace
to hundreds of world collection accessions (P.I.’s) crossed with adapted material and possess varying degrees of
enhancement for adaptation (1).  With the exception of OK 208, these germplasms were synthesized using
several thousand plants tracing from intercrossed P.I.’s selected through phenotypic selection for resistance to
the blue alfalfa aphid (Acyrthosiphon kondoi) collected in Oklahoma during 1984-1990 period.  OK 208 was
developed by phenotypic selection for blue alfalfa aphid biotype BAOK90 (3) resistance in 1996.  The purpose
of this breeding approach is to improve the utility of P.I.’s for development of alfalfa cultivars.

These populations have a highly diverse parentage and carry alleles not normally possessed by cultivars
and experimental strains in traditional breeding programs.  Their adapted parents contributed varying degrees of
adaptation, and they provide resistance to important pests including fusarium wilt (Fusarium oxysporum),
bacterial wilt (Clavibacter michiganensis), phytophthora root rot (Phytophthora megasperma), anthracnose
(Colletotrichum trifolii), verticillium wilt (Verticillium albo-atrum), spotted alfalfa aphid (Therioaphis
maculata), blue alfalfa aphid, and pea aphid (A. pisum).

Six intermediate populations were created by intercrossing one to four to blue alfalfa aphid-resistant
plants from many of the several hundred accessions from the USDA-ARS world alfalfa collection.  Overall, 926
accessions were screened.  (The complete list of P.I.’s that contributed to these germplasms can be found online
at http://alfalfa.okstate.edu/alfalfa/pub/PI-accessions.htm.)

An equal blend of seed from these populations was planted in an isolated field in rows (1 m apart)
alternating with Cimarron, a well-adapted, high yielding, persistent cultivar.  Wild bees were used to pollinate.
Each world collection plant grew and produced seed with Cimarron plants on either side for convenient
movement of pollinators, promoting crossing between P.I.’s and plants of the adapted cultivar.  Syn 1 seed was
harvested separately from each row, resulting in two populations: OK 163, which had P.I.’s as the female
parent, and OK 164, which had Cimarron as the female parent.

OK 163 seed was then sown in alternate rows with OK 169 syn 1 (2), a broad genetic based adapted
strain.  Seed was produced, and as before, two populations were harvested.  Seed harvested from OK 163 rows
was designated OK 187 syn 1, and seed harvested from OK 169 rows was designated OK 188 syn 1.
Approximately 1000 plants each of OK 163 and OK 164 underwent two additional cycles of selection for
resistance to the blue alfalfa aphid collected in Oklahoma.  The 112 resulting plants were interpollinated in the
greenhouse by hand to form OK 208 syn 1.

Generally, broad genetic based populations are completely unadapted for forage production and have little
agronomic value without enhancement.  These populations were subjected to natural selection during field seed
production, which required living through at least one winter and summer in Oklahoma.  They have been
enhanced also with alleles from well-adapted cultivars to varying degrees.  Forage yield of the enhanced strains
is equal to or better than most of the entries in the Oklahoma variety testing program, including some of the best
material developed by public and private breeding programs.  Detailed results of each forage evaluation are
available online at http://alfalfa.okstate.edu/alfalfa/var-test/alf-var.html.  To request a small quantities of seed of
these germplasms see citation #1 below.
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