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High amounts ofnon-protein nitrogen as well as rapid and extensive ruminal degradation ofproteins 
in legume and grass silages generally lead to poor efficiency of nitrogen (N) utilization (milk N 
output/N intake) and high urinary N excretion. Distribution between faecal and urinary N in manure is 
of particular interest, because urinary N is much more susceptible to gaseous losses and leaching. Due 
to the action of o-quinones formed by polyphenol oxidase, protein breakdown during ensiling and 
rumen fermentation is supposed to be less extensive in red clover. Hence, red clover silage (RCS) 
might have the potential to improve efficiency of N utilization and also to enhance supply of 
undegraded crude protein from forage. The aim of this study was to investigate the effect of 
incremental replacement of maize silage (MS) and soybean meal (SBM) by RCS (2"d cutting) and 
wheat on the partitioning of dietary N in dairy cows. 
Methods: 44 primi- (n=l 8) and multiparous (n=26) Holstein-Friesian cows were used in a 4x4 Latin 
square trial with 21-d periods (13 d adaption followed by 8 d sample collection). Cows averaged 
38.7±7.3 kg/d milk, 1.9± 1.1 lactations, and 149±103 days in milk at the start ofthe trial. Treatments 
comprised total mixed rations containing about 74% forage (DM basis) with proportions (% ofDM) 
ofRCS:MS in the diet of 14:61 (diet RCS 14), 27:47 (diet RCS27), 42 :32 (diet RCS42), and 57:16 (diet 
RCS57). All diets contained 9% (DM basis) lupine seeds, whereas wheat gradually replaced SBM with 
increasing dietary proportion ofRCS to obtain isonitrogenous diets . Thus, diet RCS 14 contained 16% 
SBM (on DM basis), and diet RCS 57 included no SBM. During each sampling phase, faecal grab 
samples (d 15, 17, 19, and 21) and spot urine samples (d 14, 16, 18, and 20) were taken and analysed 
for N. Samples for milk composition were collected daily. To estimate faecal excretion, 30 g of the 
extemal marker titanium dioxide were dosed orally once a day to cows during d 11 to 20 of each 
period. Urinary N excretion was calculated as N intake - (faecal N + milk N), neglecting possible 
changes in body N. Mixed model procedure followed by ANOV A and Tukey tests were conducted. 
Results: Since dietary treatment affected N intake (P<0.001) through effects on DM intake (P<0.001; 
data not shown), N outputs in milk, faeces, and urine should be compared when expressed as 
percentages ofN intake. Cows fed diet RCS57 produced less (P:S0.004) milk N than cows consuming 
the other three diets. Faecal N increased (P<0.001) when diets with greater proportions ofRCS (plus 
wheat at the expense ofMS plus SBM) were fed instead of diet RCS 14. Cows fed diet RCS42 excreted 
less (P<0.001) N in urine than cows consuming the other three diets. 

Dietary treatment 

Parameter RCS 14 RCS27 RCS42 RCSs1 SEM P-value 
N intake, g/d 628" 611 • 553b 561 b 18.7 < 0.001 
Milk N, g/d 178" l 69b l 54c 140d 3.24 < 0.001 
Faeca!N,g/d 198b 21o•b 214" 208•b 7.32 0.008 
UrinaryN, g/d 252" 232"b 184c 212b 11.3 < 0.001 
Milk N, % ofN intake 29.0" 28.0" 28.4" 25.4b 0.95 < 0.001 
Faecal N, % ofN intake 3 l .6d 34.3c 38.8" 37.2b 0.40 < 0.001 
Urinary N, % ofN intake 39.5" 37.7" 32.8b 37.4" 0.85 < 0.001 
a-d Least square means within the same row with different superscripts differ at P<0.05. 
Conclusions: Under the conditions of this study, efficiency of N utilization was maintained when 
RCS and wheat partially replaced MS and SBM in the diet. Simultaneously, N excretion was shifted 
from urine to faeces, which may lower N losses to the environment. 
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