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OBJECTIVE: analyze the nitrogen status of alfalfa pastures with different water availability in the north of humid 
Pampa.  
MATERIALS AND METHODS: the pasture was sown on March 29, 2010 in a Typic Argiudoll at INTA Pergamino 
Experimental Station, Argentina (Lat: 33º34´S; Long: 60º34´W), with pH=5,4, organic matter=2,9 % and extractable 
phosphorus=24,9 ppm in the topsoil. Historical average annual rainfall is 986 mm and temperature is 16,6 °C. Alfalfa 
cultivar was Luján INTA (intermediate dormancy) with a sowing density of 13 Kg.ha-1 pure seed.  Plot size was 120 m2  

with  three replicates in a randomized complete block. Fertilization per hectare was applied during sowing (3,5 Kg 
nitrogen, 20 Kg phosphorus, 3 Kg potassium and 6 Kg sulfur). The experiment was kept free of weeds and insects 
through pesticides. Cuttings were done when alfalfa begins to flower (spring-summer), and when crown regrowth 
reaches 5 cm (autumn-winter). The treatments evaluated were natural water availability and complementary irrigation.  
In the 1st cycle the alfalfa was cut 8 times (Jul-Jun), in the second 9 (Jul-Jun) and in the third 5 (Jul-Jan). Sprinkler 
irrigation was applied empirically to avoid water deficit, during the 1st cycle with 250 mm, during the 2nd  cycle 303 mm, 
and in the 3rd cycle 28 mm. Aerial dry matter (DM) biomass was measured previous each cutting in with two quadrats 
(each 1m2) per plot and a pooled sample of both quadrats was analyzed for N content (Kjeldahl). N absorption was 
calculated as the product between aerial biomass and its nitrogen concentration, while Nitrogen Nutrition Index (NNI) 
as the quotient between nitrogen concentration in the pasture and the nitrogen concentration expected from the 
reference dilution curve (Lemaire et al., 1985), below 1 Mg.ha-1 it was used 48 g N.kg-1 as constant. Analysis of 
variance considering block design was done for biomass and nitrogen accumulated each cycle, and for each cutting 
for NNI. Treatment average values were compared with Fischer´s test (p< 0.05). 
RESULTS: nitrogen accumulation was higher in the irrigated treatment, probably associated with a higher aerial dry 
matter biomass accumulation (Table 1) as the relative increase was similar for both. Figure 1.a.  shows that N 
concentration was below the reference curve for almost all cutting and treatments, thus suggesting lower absorption 
and/or lower biological nitrogen fixation. The NNI for alfalfa irrigated was higher for 50% of the cuttings, with an 
average NNI increase of +21% for those cuttings (Figure 1.b.). 
Conclusions: alfalfa pasture in north humid Pampa was below nitrogen dilution curve reference suggesting 
some constraint to achieve potential growth. Irrigated alfalfa had a better nitrogen status than rainfed alfalfa. 
Limitations in soil or biological N fixation may be involved. 
 
Table 1: Alfalfa biomass dry matter accumulation and nitrogen accumulation as affected by soil water availability  

Biomass accumulation (Mg DM.ha-1) N accumulation in alfalfa biomass (kg N.ha-1) 

Cycle Rainfed Irrigated Irrigation (p 

value) 

% increase Rainfed Irrigated Irrigation (p 

value) 

% increase 

1st 10,0 a* 14,7 b < 0,0001 46 302 a 460 b < 0,0001 52 

2nd 11,4 a 16,6 b < 0,0001 46 380 a 554 b < 0,0001 46 

3rd 8,4 8,5 0,70 NS 2 271 285 0,22 NS 5 

NS: not significant. * Different letters in the same row indicate significant differences. 
 
 

 

Figure 1.a). Alfalfa pasture nitrogen concentration as a function of aerial biomass for both treatments (rainfed: green triangles and irri 

gated: blue circles) in relation to the reference curve. b). Nitrogen Nutrition Index (NNI) for  all cuttings and both treatments (rainfed:  

green  triangles and irrigated: blue circles).* Indicate significant difference (p< 0.05) and † (p< 0.10). 
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