Effects of dietary lysine supply on nitrogen utilisation in organic growing–finishing pigs
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The lack of nutrient guidelines tailored to organic pigs forces pig producers to rely on conventional requirements, often resulting in excessive crude protein (CP) intake and increased nitrogen (N) excretion when meeting essential amino acid standards. This study aimed to evaluate the physiologically optimal supply of standardised ileal digestible (SID) lysine for organic growing–finishing pigs by quantifying N utilisation across compound feed differing in SID lysine content. We hypothesised that N utilisation would be low at insufficient SID lysine levels, increase toward an optimal supply, and decline again at excessive lysine levels due to oversupply.
Thirty female DLY pigs (average weight 30.9 ±1.6 kg) were assigned to one of five compound feeds with increasing SID lysine concentrations (g/kg; Lys 6.1, Lys 6.5, Lys 6.9, Lys 7.3, and Lys 7.7). Lysine levels were increased by raising overall CP content while maintaining a constant SID lysine: CP ratio. To comply with organic production principles, pigs had ad libitum access to grass–clover silage (GCS). Two three-day balance trials were conducted: trial 1 at an average pig weight of 57.2 kg, and trial 2 at 99.6 kg. During each trial, urine was collected via catheter, faeces was collected quantitatively, and individual intake of compound feed and GCS was recorded. Blood samples were taken from the jugular vein at the end of each trial and analysed for urea and creatinine. Nitrogen in urine and faeces could not be attributed separately to compound feed or GCS, so in the calculations, N from both sources was treated as a single pool for intake as well as for urinary and faecal excretions. Data were analysed using PROC GLIMMIX in SAS.
Three-day GCS intake ranged from 863-1479 g in trial 1 and 1330-2252 g in trial 2 and was unaffected by compound lysine level, indicating no compensatory roughage intake. In trial 1, increasing SID lysine elevated N intake (P = 0.027) and urinary N output (P = 0.018), resulting in an overall diet effect on N balance (P = 0.022). However, N digestibility (78.9–81.5 %) and N retention (68.5–73.3 % of digested N) were unaffected. Plasma urea/creatinine ratio differed among diets (P = 0.044), but post‑hoc comparisons detected no significant pairwise differences. 
In trial 2, three-day N intake increased from 222 g in the Lys 6.5 group to 268 g in the Lys 7.7 group (P < 0.001). Faecal N excretion was unaffected, but the three-day urinary N output rose from 58.9 g in the 6.1 Lys group to 92.1 g in the Lys 7.7 group (P < 0.01). Although overall N retention did not differ among diets, a linear decline was observed with increasing lysine (P < 0.01), from 68.4 % in the Lys 6.1 group to 56.9 % in the Lys 7.7 group. Plasma urea/creatinine showed a numerical increase at higher lysine levels, but only a trend towards significance (P = 0.06).
The study demonstrates that increasing SID lysine levels in organic compound feeds elevates total N intake and urinary N excretion in growing–finishing pigs, without improving N retention. Pigs did not adjust their intake of GCS in response to dietary lysine supply, indicating limited capacity for compensatory roughage intake under organic conditions. Contrary to the hypothesised intermediate optimum, no improvement in N utilisation was observed. Within the tested range, SID lysine levels above the lowest level primarily increased N excretion rather than supporting additional protein deposition. The findings highlight the need for tailored amino acid guidelines to improve nutrient efficiency and environmental sustainability in organic pig production. 

