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Background: The potential changes in nutritional quality of forages for livestock production under climate 
changes scenario are still scarce, despite recent works have shown that the elevated [CO2] increased biomass 
production, in grass lesser than in legume. This work aimed to determine the effects of season and enhanced 
[CO2] under Free-Air Carbon Dioxide Enrichment (FACE) conditions upon biomass production and 
nutritional quality of the grazing portion of Brachiaria decumbens.  
Methods: FACE was established in 12 rings, 6 of them being the control under untreated conditions (current 
atmosphere), whereas the others have been fumigated with pure CO2 to achieve the concentration of 200 ppm 
above ambient. Two 0.25 m2 plots have been established with B. decumbens and after standardization cut, 
forage production was harvested every 21 days for two years. Samples were collected from plots at 20 cm 
height, the grazing portion of the stand. Collected samples have been evaluated for determining the biomass 
production, nutrients and fibre quality and in vitro CH4 production. Data was statistically analysed by GLM 
considering year, season, block and plot.  
Results: Season and year had significant effect (P < 0.01) upon all the studied variables. Biomass production, 
acid detergent fibre and cellulose contents of samples from enhanced [CO2] were statistically greater (P < 
0.05) than control. Carbon to nitrogen ratio and crude protein content were within the normal range and these 
were not altered (P > 0.05) by enhanced [CO2]. Ratio between fibres with slow and fast degradation showed 
that samples from fumigated rings had lower digestibility and in vitro organic matter degradability tended to 
be lower (P = 0.09) for the enhanced conditions. Methane production was high in all samples.  
Conclusions: Elevated [CO2] and rain season significantly affected forage production with reduction on its 
nutrients availability, challenging the methane intensity and sustainability of ruminant production in the 
tropics. 
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Background: Replacement of saturated fat with lipid sources rich in linoleic acid in ruminant diet has been 
shown to enhance the ruminal concentration of vaccenic acid (VA), precursor of the synthesis of healthy 
rumenic acid in ruminant meat. In this study, the potential to enhance VA accumulation in the rumen was 
examined using high-linoleic cold-pressed rapeseed and sunflower cakes, by-products derived from on-farm 
biodiesel manufacturing, as replacement for saturated fat (palm fat).  
Methods: Three isoproteic and isolipidic diets (forage:concentrate ratio 10:90) for fattening steers were 
evaluated. They consisted of barley straw plus a concentrate mixture supplemented with either (1) palm fat 
(CTR, Control), (2) cold-pressed rapeseed cake (CPRC treatment) or (3) cold-pressed sunflower cake (CPSC 
treatment) as a lipid source. The assay was conducted using a Rusitec unit consisting of six vessels (two 
vessels per treatment). After 7-day adaptation period, nutrients disappearances, rumen fermentation 
parameters and fatty acids prosfile of rumen digesta were determined for three days.  
Results: Cold-pressed rapeseed cake treatment had no effect on nutrients disappearances and rumen 
fermentation parameters but CPSC decreased organic matter (P=0.003), protein (P=0.009) and fibre (P=0.005) 
disappearances, reduced total volatile fatty acids (P=0.012) production and shifted rumen fermentation pattern 
towards lower acetate (P=0.005) and higher propionate proportion (P=0.009), in comparison to CTR and 
CPRC. Both CPRC and CPSC decreased the total saturated fatty acids (P<0.001) and increased the 
accumulation of C18:0 (P<0.001), total C18:1 cis (P<0.001) and total C18:1 trans (P<0.001) in rumen digesta. 
Vaccenic acid was increased (P<0.001) 2.18 fold by CPRC and 4.09 fold by CPSC. Rumenic acid was not 
affected by CPRC but was increased (P=0.043) 4.25 and 2.83 fold by CPSC compared to CTR and CPRC, 
respectively (see Table).  
Conclusions: Overall, CPSC was more effective than CPRC at enhancing the VA accumulation in the rumen; 
however, CPRC offered the best compromise with respect to increasing VA concentration without altering 
diet digestion and the rumen fermentation.   
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