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The 40,000 head beef cattle industry in Israel is small, but makes 

important contributions to preserving natural landscapes and bio-

diversity, particularly in the scenic grasslands of Northern Israel 

(Upper Jordan Valley and Golan Heights). 



Cattle graze freely within fenced paddocks. 

Herbaceous vegetation is highly heterogeneous and 

the whole region is a hot-spot of bio-diversity. 
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Pasture is productive…  
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… but highly seasonal: vegetation is dry from the end of May  

to December and animals need to be supplemented.  



Decisions such as “when to switch to another paddock”, 

“when to initiate supplemental feeding”, “what the composition 

of supplement should be”, “should I wean the calves”, “is 

pasture quality adequate for mating” are “experience-based”, 

not based on knowledge of the diets consumed by each 

group of cattle in each paddock. 
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T 

Methods to predict feed intake at pasture and dietary composition in cattle 

exist: 

 

- Intake, using markers (Cr, ash, NDFI, alkanes) 

- Composition using esophageal fistulas, alkanes, …, bite counts, fecal 

micro-histology, vegetation sampling before and after grazing 

 
 Some are not adequate, others are too short-termed, 

time-consuming. All of them are simply too expensive 

to be applied under farm condition. 

 

Our aim was to provide cattle-breeders with a tool to 

discuss pasture management relative to cow nutrition. 
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Feces is easy to sample, it is always representative 

of the diet,  and it contains chemical information 

that is correlated with dietary composition. 
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Fecal NIRS is a methodology where fecal 

spectra in te near infra-red range are used to 

predict diets (indirect application). 

Fecal NIRS has been pioneered by Dr Jerry Stuth (Texas A&M) in the nineties. 
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Diets for calibrations  



Chemical analyses of 

feeds 
NIR-scanning 

 134 DIET-FECES PAIRS 

• intake 

• digestibility 

• Crude Protein 

• NDF 

 

• Complete diets  

•Mowed herbaceous 

pasture in the Negev 

and the Galilee, 2004 

and 2005, with/out 

grain and other 

supplements (poultry 

litter) 

 



Feed analyses 

Scanning NIR 

data reference Spectral analysis 

Calibration development + validation 

FECES-DIETS PAIRS 



Calibration performance for fecal composition: 
direct NIRS application 

Constituent     N 

       

Mean SD SEC RSQcal  SECV RSQcval 

Ash% 159 22.3 5.2 1.2 0.94 1.3 0.94 

NDF% 117 52.5 6.8 2.1 0.91 2.7 0.84 

ADF% 111 33.9 3.9 1.4 0.87 1.8 0.79 

ADL% 159 7.8 1.5 0.6 0.81 0.9 0.70 

CP % 132 12.1 2.6 0.5 0.96 0.6 0.95 
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Calibration performance of the FNIRS equations for dietary 
composition: n= 134 pairs of diets and feces but some outliers 
were removed in order to adjust the spectral structure of fecal 

samples in the original calibration to that of the predicted 
population of samples: indirect NIRS application  

 Constituent     N   Mean  SD  SEC   RSQcal   SECV   RSQcval 

IVDMD 117 64.9 9.5 2.7 0.92 3.3 0.88 

ash (%) 121 10.0 4.3 1.8 0.83 2.0 0.79 
CP (%) 123 10.5 3.5 1.1 0.90 1.4 0.85 

NDF (%) 125 49.9 10.5 4.9 0.78 5.2 0.75 
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Monitoring diets selected by cattle in two flocks grazing 
on the Golan Heights 

- Two farms in the pilot: Mevo Hama (MH; kibbutz, 1,100 cows kept at 700 

m a.s.l.; 2 years, 602 and 612 mm of rainfall; all rotational) and Thierry 

(TH; Moshav, 140 cows, stocked at Afik and Metsar; 400 m a.s.l.; 1 year, 

520 mm of rainfall; rotational and standing hay, use of wheat aftermath). 

- Once a month, 5 feces samples are collected in every stocked paddock; 

sampling of bite-like samples (one or two composite samples); sampling of 

supplements. Samples are conveyed as fresh. 

- Drying, grinding, NIR-scanning for fecal composition AND for prediction 

of consumed diets (CP, NDF, ash, and ME content, in % of DM).  

- All supplements and pasture samples are NIR-scanned  for CP and ME 

content, NDF, ADF, and ADL; wet chemistry for spectral outliers.   
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Data delivered 
• Predicted values for dietary attributes are 

compared with NRC for accuracy. 

• Predicted value are compared with 
previous month and previous year 

• Recommendations are sent by e-mail, first 
to Extension Officer for rapid evaluation 
and discussion and then to farmers. 

• Implementation is discussed by phone. 

• Seasonal global evaluation of results. 
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Example: Minimal requirements of adult cows (630 kg BW, 
maximal milk production- 14 kg): ME in black, CP in grey: alert is 

given when CP < 7%, and ME < 1.7 Mcal/kg DM). 

Crude 

Protein 

(% of 

DM) 

 

Metabolizable 

Energy 

(Mcal/kg DM) 

Months post-partum 
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Variability and seasonality of ME concentration in diets consumed 
by cows in the different paddocks 
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   Sample Identification String 

One   

                                        

Sample Identification 

String  DMD ME CP 

             

NDF 

           feces from m"h 28/12/10 vav Autumn calving 53.37 1.84 9.6 59.2 

           feces from m"h 28/12/10 vav Autumn calving 45.62 1.57 7.6 65.2 

           feces from m"h 28/12/10 vav Autumn calving 37.73 1.30 5. 1 70.8 

           feces from m"h 28/12/10 vav Autumn calving 51.43 1.77 8.0 59.6 

           feces from m"h 28/12/10 vav Autumn calving 39.48 1.36 4. 8 70.8 

      AVERAGE 1.57 7.0 65.1 

      

Last 

month 1.51 6.5 66.4 

           feces from m"h 28/12/10 saki 

                                                                    

Spring calving, pregnant 53.70 1.85 8.5 59.7 

           feces from m"h 28/12/10 saki Spring calving, pregnant 47.62 1.64 4.6 66.9 

           feces from m"h 28/12/10 saki Spring calving, pregnant 47.37 1.63 4.9 66.1 

           feces from m"h 28/12/10 saki Spring calving, pregnant 42.03 1.45 4.6 69.6 

           feces from m"h 28/12/10 saki Spring calving, pregnant 47.32 1.63 4.5 67.2 

      AVERAGE 1.64 5.4 65.9 

      

Last 

month 1.89 8.0 60.8 
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In addition to dietary seasonal changes, FNIRS was sensitive enough to 

identify: 

1.A paddock where cows were mistakenly unsupplemented for a week. 

2. High stocking density for targeted grazing on thistles in February. 

3. Paddocks where supplement composition was inadequate or too generous. 

4. Some short-term benefits were recorded. 

 

Cost was 6 USD/cow/year (manpower , traveling, and NIRS-scanning) 

 

Three man-days were needed monthly for each collection, NIRS scanning, 

data processing and evaluating, and response dispatch to farmers. The span 

of time from collection to completion of analyses was 7.9±4.2 days, including 

3 days for drying. The time needed to compile, verify, and classify the results 

(diets adequate or not, supplemented needed or not, how to supplement) was 

approximately 1 day. In other words, the farmers received the information to 

their cows„ diets 9 days after collection, or 11 days after the diets were 

consumed. 
  



16th Meeting of the FAO-CIHEAM Mountain Pastures Network 

. 
- FNIRS is good for medium- and long-term decision 

making (weaning, mating, supplement composition) but 

often too slow for short-term decisions (turning to a new 

paddock). 

- All recommendations were found logical by farmers, but 

not always applicable. 

- FNIRS enabled good group discussion on pasture and 

challenged the paradigm that “when it is green, it is always 

good”. 

- FNIRS based on immediate scanning of wet feces is 

desired. 

-THANK YOU FOR YOUR ATTENTION. 
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THANK YOU FOR YOUR ATTENTION. 


