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OBJECTIVE: Assess forage production and water use efficiency in a pasture-crop rotation of the semi-arid 
pampa region of Argentina. 
MATERIALS AND METHODS: The study was carried out on a petrocalcic Paleustoll, located at the 
Experimental Station of National Institute for Agricultural Technology (INTA) at Anguil, La Pampa, Argentina (S 
36° 36′37.95″; W 63° 58′ 48.22″). Annual rainfall average is 783 mm with mean temperature of 15°C (1973-2018). 
Crop sequence was four years annual crops (vetch-rye mix in winter as cover crop (Secale cereale L. and Vicia 
villosa ssp. dasycarpa), maize (Zea mays) in summer destined to silage) followed by four-year Wheatgrass 

(Thinopyrum ponticum var. Hulk) – Alfalfa (Medicago sativa) pasture (25 and 10 kg ha-1 respectively). 
Experimental design was a completed randomized 4- block design. Experimental units and treatments were fully 
described in Fernández et al. (2017) and Oderiz et al. (2017). Soil water content (gravimetric method) was 
determined at the beginning and end of all crop growing seasons. Rainfall was also measured. Crops biomass 
production was determined by manual harvest and oven- dried at 60° C. Hence, water use efficiencies (WUE) 
were estimated as the relation between biomass production and consumptive water use. Analysis of variance 
was carried out using mixed linear models. Means were compared using Fischer Test (p≤ 0.05). All statistical 
analyses were carried out using InfoStat software. 
RESULTS: Vetch-Rye biomass production varied across years. However, the year with the lowest values (1st) 
exceeded 2500 kg ha-1 cited as threshold for evidencing cover effects on soil. Dry matter production of silage 
maize was superior every year respect of the pasture and also varied among years, showing the highest values 
in the second year. The WUE of annual crops followed the same way, in spite of last year when rainfall was only 
200 mm. However, Wheatgrass-Alfalfa dry matter production and WUE were higher the first year of the growing 

season (5th year of rotation) showing a reduction the rest of the years (Table 1). This drop was 50% between 
the first and second year and 25% between the second and third year, stabilizing towards the fourth year. This 
tendency could be associated to losses in the productivity of the pasture, since the consumptive water use (data 
not shown) did not have a decreasing tendency as did dry matter production. Thus, WUE decreased throughout 
years. 
Table 1: Dry matter production and water use efficiency in Vetch-Rye, Maize and Wheatgrass-Alfalfa during 8 
year rotation. Different letters indicate differences between years (p<0.05). 
 

 
 
CONCLUSIONS: Silage maize and pasture biomass yield varied among years in the semiarid region, as well 
WUE did. On average, annual crops produced higher than pasture and had greater WUE. Future studies should 
consider beneficial effects of perennial pasture on soil health, as well as the impact of mechanical harvest on 
cation exchange complex saturation because of bases-nutrient high extraction. 
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