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Conclusions: 
 
Yes, there are opportunities for mitigation through manure 
management 
 
Farmers might not be interested in improving manure 
management because there is no added value 
 
Incentives may be needed so that manure management 
practices become mitigation options 



Livestock 
Collection 

Storage 

Soil and crop  

Crop-livestock integration: farm scale 



Nitrogen cycling efficiencies = output/input 

48 – 100% 

5 – 95% 

37 – 85% 

Crop capture: 3 – 49 % 

Crop conversion: 44 – 76%  

Overall N cycling efficiency = 0 – 40% 

Rufino et al. 2006 AAE 112, 261-282 



Table 4: N recovery efficiencies during handling and composting of N from manure (faeces with or 

without addition of straw, urine or feed refusals) from Friesian steers in Central Kenya. After Lekasi et 

al. (2001). 

Manure type N fresh 

manure
a
 

(kg) 

N after 

storage
b
 

(kg) 

Handling 

efficiency 

Compost N
c
 

 

(kg) 

Composting 

efficiency 

Overall 

efficiency 

Faeces, urine + straw 

(1:0.6) 

3.73 3.65 0.98 3.18 0.87 0.85 

Faeces + straw (1:1) 2.93 2.50 0.85 1.85 0.74 0.63 

Faeces 1.90 1.45 0.76 1.13 0.79 0.59 

Faeces, urine 2.88 1.83 0.63 1.55 0.85 0.54 

Faeces + feed refusals 2.48 2.45 0.99 1.63 0.67 0.66 

Faeces, urine + feed 

refusals (mixed manually) 

3.60 2.28 0.63 1.40 0.61 0.39 

Faeces, urine + feed 

refusals (mixed by cattle)  

3.73 2.25 0.60 1.38 0.61 0.37 

a
 Manure N contained in a heap as produced by 61 steers per day. 

b
 Manure N as produced daily by one steer and accumulated over 61 days in a roofed concrete floored barn. 

c
 Manure N after composting for 90 days. 

 

Rufino et al. 2006 AAE 112, 261-282 



Central 
Kenya 

Manure management 
is poor, especially 
during collection 



Simple practices may reduce 
considerably mass and N losses  
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Rufino et al. 2007 Liv Sci 112, 273-287 
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Tittonell, Rufino, Janssen, Giller, 2009 Plant & Soil 328: 253-269 
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OMPOA = 16.9+ (68.4 – 16.9) × e-0.016DOS   

OMHOA = 13.6 + (67.2 – 13.6) × e-0.019DOS  

OMHUR = 8.0 + (59.7 – 8.0) × e-0.021DOS  
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Tittonell, Rufino, Janssen, Giller, 2009 Plant & Soil 328: 253-269 



Wealthier farmer, Central Kenya 



Western 
Kenya 

Tethering and cut-and-carry 
feeding  



Crop-livestock integration: not only farm scale 

Livestock 
Collection 

Storage 

Soil and crop  



Wet season 

Dry season 

Free grazing 10% 

Tethered 15% 

  On-farm 5% 

     ZG unit 20% 

     Stall 50% 

  On-farm 50% 

     Stall 50% 

Off-farm On-farm 

Castellanos-Navarrete et al. Ag Syst in press 



Castellanos-Navarrete et al. Ag Syst in press 

Diversity across farms 



Castellanos-Navarrete et al. Ag Syst in press 

Manure management a consequence of feeding management 



North East 
Zimbabwe 



Dry season 
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North East 
Zimbabwe 

Manure accumulates in 
the corrals for long 
periods, exposed to 
losses of nutrients and 
carbon 



North East 
Zimbabwe 

Manure stored is a small 
% of manure excreted! 



In poor soils, 
addition of organic 
matter is key to 
produce grain  



Tittonell et al. 2008 Agronomy Journal 100: 1511-1526 

It takes a number of years to see 
response to manure applications 



Challenges to study mitigation options: 
 
Where do we measure emissions from manure management? 
 
How do we report emissions from manure? Per head, per ha? 
 
How do we promote manure managament practices with low 
emissions? 
 
Good practices are not necessarily mitigation options! 



Conclusions: 
 
Yes, there are opportunities for mitigation through manure 
management 
 
Farmers might not be interested in improving manure 
management because there is no added value 
 
Incentives may be needed so that manure management 
practices become mitigation options 



Thanks for your attention 

 

      m.rufino@cgiar.org 


