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In anticipation of transforming alfalfa in the late 1980s, the dominant red root
genetic marker in alfalfa was used to measure gene flow in alfalfa seed
production. This spontaneous mutant in alfalfa was used to avoid the chance of
recombinant DNA escaping into the alfalfa population.
Two rectangular fields, each about one hectare, were direct seeded in 1989, and
data collected in 1989 and 1990. Fields were on Wisconsin Agricultural
Experiment Stations, located about 25 miles apart at Madison and Arlington,
respectively. Red root alfalfa, Wisconsin 90 -10, was seeded at a rate of about
ten pounds per acre in a 15 X 15 meter plot in the center of each field, and
Vernal alfalfa seeded at the same rate in the remainder of each field. The first
growth of each field was allowed to flower and set seed in 1989, whereas in
1990, the second cutting was allowed to flower and set seed.
Leafcutter bee boards with about 1000 holes were placed in each red root plot,
and foraging honey bees and bumble bees were observed in both fields. Each
field permitted monitoring pollen flow from the red root plot to about 80 meters,
and volunteer alfalfa plants in fence lines extended the measurements to 140
meters, at both locations. Results were essentially the same at both locations.
Pollen flow was measured by the number of red root progeny in seed samples
collected at increasing distances from the red root plots (Fig. 1). Red root pollen
flow dropped off quickly over a relatively short distance of 10 meters, but never
reached zero out to the 140 meter limit of measurement. Furthermore, it must be
assumed that insects transported by wind and hitchhiking preclude absolute
containment of pollen flow.
A study using RAPD markers in alfalfa to study pollen movement under seed
production conditions in Washington State, concluded that complete containment
of transgenes within alfalfa seed and hay production fields would be highly
unlikely (P.C. St. Amamd. D.Z. Skinner, and R. N. Peaden. Theor. Appl. Genet.
(2000) 101:107 -114.).
The following is an abstract handout for an Environmental Protection Agency
workshop held at Baltimore, Maryland in 1992. The abstract contains general
comments about containment of transgenes, and a summary of the red root
marker results. In view of the fact that only sterile plants will provide complete
containment, a strategy was developed for alfalfa whereby a transgene can be
co-segregated with a sterile trait to produce a genotype with no flowers, no

pollen, no seed, and therefore no risk of transgene flow or escape. Once such a
genotype is selected, it would be cloned for production of a value-added trait for
specialized purposes. The system is called Sterile Alfalfa For Experiments –
SAFE. At the time the system was developed, laboratories in California and
Canada were experimenting with production of a toxin for research, on the one
hand, and various pharmaceuticals on the other. The stock segregating for the
sterile condition in alfalfa, and the SAFE strategy, were released as germplasm
from the Wisconsin Agricultural Experiment Station, and provided to the
interested parties. Clonal reproduction would only be practical for high value
products with limited acreage requirements, but the technology exists to do this
when it is needed.
Details of the SAFE strategy are reported in Volume 2 of this web site.
The following is an abstract passed out at an Environmental Protection Agency
workshop held at Baltimore, Maryland in 1992. The abstract contains general
comments about containment of transgenes, and a summary of the pollen flow
results using the red root marker in alfalfa.
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