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Extensive ruminal degradation of proteins combined with insufficient readily fermentable 

energy in alfalfa results in poor forage N utilization by ruminants and substantial N losses to the 
environment. There are indications that an increase in nonstructural carbohydrates (NSC = starch 
+ water soluble carbohydrates) in alfalfa is associated with improved in vitro true dry matter 
digestibility and decreased fibre concentrations (Burns et al., 2005). In perennial ryegrass, 
cultivars with increased NSC concentration reduced N losses of dairy cows compared with 
conventional cultivars (Moorby et al., 2006). Although significant variation for the concentration 
of water soluble carbohydrates of fresh and wilted forage samples has been observed amongst 17 
alfalfa cultivars (Monteiro et al., 1998), there is no information on the variability of NSC 
concentration amongst alfalfa genotypes. 

 
Our objective was to determine the extent of genetic variability for NSC concentration 

within an alfalfa population. More than 500 genotypes from the cultivar AC Caribou were grown 
under controlled conditions and the forage was first sampled on 2 April 2004 on the third 
regrowth. These genotypes were subsequently transplanted in a field and a second forage 
sampling was done on 13 September 2004. Both samplings occurred at the early bud stage of 
development. Forage samples were placed in a forced draft oven within one hour of cutting and 
dried at 55°C for three days. Selected samples (n = 120) were analyzed by HPLC for water 
soluble carbohydrates (sucrose, glucose, fructose, raffinose, and pinitol) and by colorimetry for 
starch. Results from these biochemical analyses were used for the development of a NIR 
spectroscopy equation for the prediction of NSC concentrations. 

 
 The NSC concentration varied from 5 to 170 mg/g DM (mean = 69, SD = 30.7) on the 

first sampling date and from 73 to 230 mg/g DM (mean = 136, SD = 26.7) on the second 
sampling date. Based on these results, 50 genotypes with high and 50 genotypes with low NSC 
concentration were selected.  An additional sampling was conducted on 28 July 2005 to validate 
these groupings. Although the ranking of genotypes varied with the three sampling dates, ten 
genotypes with consistently high (118, 171, and 101 mg/g DM) and ten genotypes with 
consistently low (47, 96, and 67 mg/g DM) NSC concentrations at each of the three sampling 
dates, respectively, were identified. We conclude that extensive variability for NSC 
concentration exists within an alfalfa population.  Genotypes with contrasted genetic potential 
for NSC accumulation will be selected for inheritance study. 
 
References 
-Burns, J.C. et al. 2005.  J. Anim. Sci. 83: 262-270. 
-Monteiro, A.L.G. et al. 1998. Rev. Bras. Zootecn. 27: 1064-1068. 
-Moorby, J.M. et al. 2006. Grass Forage Sci. 61:52-59. 


