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Background

§     Improved feed efficiency (FE):
       More products (milk, meat) with less feed

               Reduction of production costs
               More sustainable production system

§      AIM: Assess the potential of NIRS-faeces as a
                phenotyping tool to predict FE 



FE expressed as:

• FCR, feed conversion ratio:
dry matter intake (DMI) / energy-corrected milk yield

• NUE, nitrogen use efficiency:
milk N yield / N intake per day

• RFI, REI & RNI, residual intake (feed, energy, nitrogen):
effective – expected (DMI, energy & nitrogen) intake

Expected DMI, NEL & nitrogen were derived from Swiss feeding recommendations for ruminants



Set up, 6 trials:

Holstein (HO) & 
Swiss Fleckvieh (FT)

(grazing – stall fed;
primiparous –multiparous;
mid – late lactation)

Laboratory analysis 
(milk, faeces, feed & feed 
leftovers)

Reference data calculation 
(Feed conversion ratio: FCR;
Nitrogen use efficiency: NUE;
Residual feed, energy & N intake:
RFI, REI, RNI)

NIR spectra
- Freeze dried faeces (132 x 3)
- Freeze dried milk (132 x 3)

MIR spectra
- Liquid milk (76 x 3)
- MilkoScan RM (Foss)
- 920 -1’600 cm-1 & 1’689 – 3’008 cm-1

- Standardized spectra (Grelet et al, J. 
Dairy Sci. 98:2150-2160) 
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Adaptation period: 
21 days

Measurement period: 
7 days

Milk (pooled per day) on days 1, 4 & 7
Faeces pooled per measurement period
(faeces of last trial also sampled as 3 days pool and 1 day)



Set up, 6 trials:



NIR

NIR spectra
- Freeze dried faeces (132 x 3)

§ FT-NIR spectrometer (NIRFlex N-500, Büchi, Switzerland)
• Diffuse reflectance mode
• Range: 10’000 – 4’000 cm-1 [1’000 – 2’500 nm]
• Resolution:  8 cm-1

• Replicates: 3 (Average of 32 scans/replicate)

§ Faeces samples
• Freeze-dried & milled to 1 mm

§ Prediction Models
• PLS, 1st derivative BCAP gap 2, snv, mf
• Independent validation with ~1/3 of available samples

 



NIR-faeces prediction models for FE

Original Property, FCR [kg DMI / kg ECM]
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Original Property, NUE [milk-N / N intake]
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NIR-faeces prediction models for FE

Original Property, RNI [g N/day]

Pr
ed

ic
te

d 
R

N
I- 

N
IR
Original Property, RFI [kg DM/day]
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Original Property, REI [MJ ME/day]
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Performance statistics of NIR-faeces FE prediction models



RNI [g N / day], predicted vs reference values



SD pred. error

NUE [milk N / N intake], predicted vs reference values



Conclusions

§  NIR-faeces show potential as a phenotyping tool for FE 
determination.

§  Residual nitrogen intake, nitrogen use efficiency and 
feed conversion ratio show higher RPD values.

§ These NIR-faeces prediction models would gain in 
robustness and applicability by enlarging the variability 
of the training set (diff. breeds, management, feeding 
conditions, etc.)

                          Collaborations ?
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