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Progress in breeding for salt tolerance has been slow.  In a previous study we documented 
a method to separate alfalfa genotypes on their ability to survive increasing salinity (Peel et al. 
2004).  The next step is to identify germplasm with the best potential for increasing tolerance to 
salt.  Our objective was to i) characterize 32 falcata PI alfalfa’s for survival under saline 
conditions in a greenhouse screening protocol and ii) characterize their relative forage production 
under saline and non-saline field conditions.  

The greenhouse portion was conducted in 2004 and 2005 in Logan, Utah on six-week old 
seedlings following Peel et al, (2004).  Seedlings were dipped in a nutrient solution containing 
salt (SAR, 3.5) starting at an EC of 3 dS/m and increased an EC of 3 weekly until an EC of 18.  
Plant mortality was recorded twice weekly starting on week five.  Probit analysis was used to 
estimate on a rep basis the lethal dose to kill 50% (LD50) and 75% (LD75) of plants for each 
genotype.  This data was then subjected to an analysis of variance to obtain error terms for mean 
separation.  Entries were ranked based on ECdays (days multiplied by EC) to reach 50 (LD50) 
and 75 (LD75) % mortality.  Rank correlations were estimated between forage yield at the two 
locations and between forage yield and relative entry ranks from the greenhouse screenings.  
Field evaluations were completed near Logan Utah on prime alfalfa growing soil and near Provo, 
Utah on soil with high salt concentrations. 

Differences (P<0.0001) were observed among entries for the greenhouse salt screening.  
PI’s 22806 and 22805 ranked 1 and 2 for salt tolerance in both the LD50 and LD75 rankings.  PI 
22806 was statistically better than 28 of the 32 PI’s and two of the four check cultivars.  
Correlation between rankings of the LD50 and LD75 was high at r=0.75 (P<0.0001).  There was a 
large genotype by environment interaction (P<0.0001) for forage yield.  

Forage yield at the non-saline location averaged nearly three times that at the saline site. 
There was a significant although small correlation r=0.36 (P=0.04) between the yield rank at the 
saline location and LD50 rankings.  Interestingly, the checks Saranac and Rambler were the top 
yielding at both locations while Mesa Sirsa was the third highest under saline conditions and was 
well below average in optimum conditions.  This is not unexpected since the tetraploid sativa 
type alfalfas typically out yield falcata type alfalfas.  The desired salt tolerance would be high 
forage production under saline conditions.  PI22806 fits this scenario as it was among the top 
yielding under saline and non-saline conditions.  This suggests there is some salt tolerance 
among the falcatas tested.   

In summary, there is positive variation among the falcata alfalfas tested for tolerance to 
saline conditions, based on the greenhouse screening PI’s 22806 and 22805 have the best 
tolerance to saline conditions.  Furthermore, PI22806 was high yielding under both saline and 
non-saline field conditions. 
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