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OBJETIVES: Alfalfa is the most important forage crop in the Argentinian Pampas, where about 3.2 million 

hectares are grown and more than 50% is utilized under direct grazing for both beef and dairy production 

(Basigalup, 2017). Analysis of data from dairy farms demonstrate that significant differences in milk production 

and profit among grazing systems are highly associated with higher forage consumption. Therefore, to achieve 

high yields of alfalfa is crucial for the economic sustainability of the farm. However, farm measurements of alfalfa 

yields indicate that about 10 t DM ha-1y-1 are produced, which is about 40% of the yields achieved in experimental 

plots. Several experiments in the Pampas demonstrated high response of alfalfa to fertilization. We hypothesize 

that soil nutrient levels might be a limitation to achieve higher yields in the northern Pampas. Our general objective 

is to evaluate the productive and economic response to balanced fertilization of alfalfa pastures under rainfed 

conditions. The specific objectives include: i) to achieve alfalfa yields that exceed 16 t DM ha-1 y-1; and ii) to 

maintain and/or increase the levels of nutrients in the soil. 

MATERIALS AND METHODS: Three representative farms of the northern Pampas were selected on a regional 

soil phosphorus (P) gradient. A soil sampling was carried out in April 2018 and soil organic carbon, nitrogen, 

exchangeable P, pH, calcium (Ca), magnesium (Mg), soil exchange capacity were measured with conventional 

laboratory methods. On May 2018, 24 experimental plots of alfalfa L820 (Gentos S.A.) were sown in the 3 

farms. On each farm, 4 treatments were performed with two replicates: T0= no fertilization, T1= annual 

requirement of P, T2= annual requirement of P, sulfur (S) calcium (Ca) and magnesium (Mg), T3= correction of 

soil to alfalfa optimum (25 ppm P, pH=6.5, Ca/Mg:6) on 5x150 m experimental plots. The fertilizers used were triple 

super phosphate, Azufertil (18.6% S, 23.4% Ca; Nutrien Ag Solutions) and Granucal (20.5% Ca, 10.7% Mg; 

Nutrien Ag Solutions) and soil fertilizers were incorporated into the soil shortly before sowing. For T1 and T2 

treatments, the level of nutrient requirements was calculated according to IPNI (2016). The fertilization rate will 

change in the following years according to the expected production, for the first year a production of 16 t DM is 

expected, 20 t DM for the second year and 18 t DM for the third year of production. Fertilization rates for T3 were 

according to soil analysis. Initial measurements reported in this abstract were taken 60 days after sowing and 

included: number of plants, number of nodules per plant and plant cover. Future measurements will include yield 

for every cut and persistence (number of plants every year) for 3 years at least. Statistical comparisons were 

made with ANOVA and simple linear regressions (p=0.05) using the software Infostat. 

RESULTS AND DISCUSSION: Soil P and pH varied among farms from 18 to 30 ppm and from 5.6 to 5.9 

respectively. The initial number of plants was related to soil pH, site averages in T0 increased from 183 pl m-2 to 

411 pl m-2 as soil pH increased (p<0.01). The proportion of plants with nodules also varied with soil pH, with a 

12% increase in nodulated plants per 0.1 points increase in soil pH (regression analysis, p<0.01). The number of 

plants decreased with increasing fertilization rates, which might be explained by phytotoxic effects. However, 

plant cover, phenology stage and the proportion of nodules per plant were not affected by fertilization 

treatments. 

CONCLUSIONS: On the pursuit of Alfalfa’s potential yield, we found that initial soil pH is important for an 

adequate pasture establishment. However, soil pH corrections should be done with sufficient time previous to 

sowing in order to avoid phytotoxicity. These preliminary results are part of a 3-year experiment, and the impact 

of fertilization on production and persistence will be evaluated in the future and might overcompensate these 

initial losses. 
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