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INTRODUCTION: High alfalfa yields demand high nutrient availability; however, most commonly used fertilizers 

do not always provide those nutrients in accordance to 

the pasture needs (Lanyon and Griffith, 1988). New 

technological alternatives for formulating otherwise 

traditional fertilizers, such as nanotechnology, open new 

research opportunities to increase the efficiency of 

fertilizer application in alfalfa. 

OBJECTIVE: The objective of this work was to evaluate 

the impact of fertilization with calcium (Ca), magnesium 

(Mg) and sulfur (S), formulated through nano-particle 

technology, on alfalfa dry matter (DM) yields. 

MATERIALS AND METHODS: Alfalfa plots were sown 

on May 17, 2017 on an Entic Hapustoll soil at INTA 

Manfredi Agric. Exp. Station, Córdoba, Argentina (31.5°S, 

63.5°W). A pre-planting top-soil (0-20 cm) analysis 

determined the following values: pH: 6.8; organic matter: 

1.92%; extractable P: 58.3 ppm; N-NO3: 19.27; Ca: 7.90 

cmol kg-1; Mg: 2.73 cmol kg-1; Na=1.50 cmol kg-1; K: 2.67 

cmol kg-1 and CIC: 19.37 cmol kg-1. All plots were planted 

with cultivar Traful PV INTA (FD 9) at the seeding rate of 12 

Kg ha-1. A randomized complete block design with three replicates and 5-m2 plots was used. Treatments followed a 

factorial arrangement in which factors were: a) nutrient source, with three levels: MIST-Ca/Mg + S; MIST-Ca; and 

MIST-S/Ca+S; b) nutrient level, with two levels: 1.5 l ha-1 and 3 l of formulated product ha-1; and c) moment of 

application, with four levels: pre-planting; pre-planting + second dose after the 1st cut; pre-planting + second 

dose after the 4th cut; and all the above. Combining all factors and levels, the experiment had a total of 25 

treatments, included the control (no fertilizer). Plots were kept free of weeds and pests by chemical applications. 

Plots were cut every time they reached 10% blooming. Along the growing season (October 2017/April 2018), 6 cuts 

were performed. Adding all cuts, cumulative DM yield (kg DM ha-1) for the first growing season was then obtained. 

Means from each treatment were compared by the DGC test (α = 0.05) (DiRiezo et al, 2002). 

RESULTS: Average cumulative DM yields for each treatment are presented in Figure 1. There were no 

significant differences among treatments. However, the control plot exhibited the lowest absolute value 

compared to all the fertilized plots. Among the latter, the use of MIST-S/Ca+S (3 l ha-1) and MIST-Ca (1.5 l ha-1) 

produced the highest yield responses in absolute values, even though non-significant (p>0.05). 

DISCUSSION: Pre-planting soil analyses indicated no serious limitations of nutrient available for alfalfa 

production. Therefore, the lack of significant differences between fertilized and control plots might be expected. 

Nonetheless, there seemed to be a beneficial response from some of the fertilization treatments compared to 

the control. In this context, it will important to assess the effect of these applications in the following growing 

seasons compared to the control without any nutrient reposition. For soils with nutrient deficiencies, 

nanotechnology fertilizer formulations may be important to increase forage yields, particularly based on their 

lower costs and easiness of application. 
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Figure 1 – Cumulative (6 cuts) alfalfa yield (kg DM ha-1) 

for fertilizer type and level treatments and control 

during the first growing season (2017/18). Same letter 

indicates non-significant differences (p> 0.05). 
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