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Abstract
Alfalfa (Medicago sativa L.) is by far the most widely adapted and productive forage legume crop in the world including western Canada. It has high nutritional quality making alfalfa capable of sustaining beef cattle growth of 1 to 1.5 kg d-1 as is observed in cattle in the feedlots. However, cattle grazing alfalfa can bloat thus reducing rate of gain and in extreme cases this can cause animal death. 
Sainfoin is a perennial forage legume containing condensed tannin that has the capacity to produce high DM yield, high quality forage and can be grown for making hay or silage or grazing. When ~ 10-15% sainfoin (DW basis) is consumed with alfalfa, the tannins form tannin/protein complex in the rumen reducing proteolysis of alfalfa proteins and this leads to significant bloat reduction. This tannin/protein complex dissociates in the abomasum and enables protein to be digested and absorbed in the small intestine, increasing protein utilization and possibly reducing methane emission. Steers grazing on alfalfa/sainfoin mixed pasture were observed to gain as much as on alfalfa pastures. However, old sainfoin cultivars developed do not persist in alfalfa pasture and grow back at the same rate as alfalfa after grazing and so are not suitable reducing bloat in alfalfa pasture. 
At the Lethbridge Research and Development Centre (LeRDC), using a modified recurrent selection method and a simulated grazing system new sainfoin populations were developed for their persistence in mixed alfalfa stands with similar growth pattern to that of alfalfa. Individual plants were selected from sainfoin populations adapted to western Canada. The hypothesis was that the populations developed under a multi-cut system while in competition with alfalfa would have adaptation for rotational grazing in western Canada. 
This program has developed sainfoin populations that can produce higher biomass yield than existing cultivars, some producing as much yield as high yielding alfalfa cultivars. Some new sainfoin populations can stay in alfalfa pasture in higher proportions than old cultivar Nova for 3-4 years and the mixed sainfoin/alfalfa stands out-yield pure alfalfa stands. Higher proportion of dry matter in mixed alfalfa pasture with new sainfoin helped reduce bloat incidence and severity significantly. The new sainfoin populations when grown with alfalfa produced high Average Daily Gains and Live Weight Gains without causing bloat in grazing cattle. These and other results will be discussed in detail in the oral presentation.
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