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Objectives:  
The objective was to investigate concurrent changes in ruminal bacterial diversity and animal performance in goat 
response to plant tannins using a modern pyrosequencing approach. 
  
Procedures: 
Two grazing experiments were performed to 1) investigate the effects of supplementing condensed tannins-
containing pine bark powder on average daily gain, ruminal fermentation, and rumen microbial diversity dynamics 
(Experiment 1), and 2) to quantify the influence of different sources of extracted tannins supplementations on ruminal 
fermentation and rumen microbial diversity changes of goats grazing fresh forages (Experiment 2). In experiment 1, 
20 Kiko-Boer cross male goats (Capra hircus; initial body weight= 39.7 ± 2.55 kg) were randomly assigned to 2 
experimental diets (alfalfa pellet vs. pine bark powder). Alfalfa pellet (no tannin as a control) or pine bark powder 
(11% condensed tannins) was supplemented at 0.5% body weight for targeted total dry matter intake of 1.2% body 
weight. The remaining dry matter intake of each diet was obtained from grazing for 55 days. In experiment 2, 12 
Kiko-Boer cross goats were used to measure average daily gain, ruminal fermentation, and gut microbial population 
in the rumen of goats grazing bermudagrass. The animals were randomly assigned to 3 experimental diets: 1) no 
tannins (control), 2) chestnut extract at 100 g/d, and 3) quebracho tannin extract at 100 g/day. 
 
Results:  
In experiment 1, average daily gain and rumen fermentation status as measure of volatile fatty acids production were 
similar between diets. Bacterial population in pine bark powder-supplemented group was greater for Bacteroides 
(20.5 vs. 33.2%) and Firmicutes (67.2 vs. 57.3%) phylum compared with control group, respectively. In experiment 2, 
average daily gain was greatest (P < 0.05) for chestnut tannins extract (278.6 g/d) than quebracho tannins extract 
(150 g/d) and the control (42.9 g/d). Goats grazing bermudagrass pasture with chestnut tannins extract had greater 
(P < 0.05) concentrations of acetate, propionate, butyrate, and total volatile fatty acids compared to those in 
quebracho tannins extract and control. Bacterial population in chestnut tannins extract-supplemented group was 
greatest for Bacteroides (51.5, 52.9, and 35.3%) phylum compared with quebracho tannin extract and control group, 
respectively. Current study shows that tannins from plants can exhibit a positive or negative effect both on rumen 
fermentation and on rumen microflora, and it is possible that this effect is depending on sources of tannins or tannin-
containing diet. 
 
 
Impact:  
These results indicated that feeding pine bark or tannin extracts supplementation selectively reduced bacteria 
population and rumen fermentation. Using bTEFAP we have examined the microbiota in the feces of goat. Rumen 
microbial population is very dynamic and tannin inclusion impacts specific members of the microbial population. 
There is also possible adaptation of ruminal microbiota to tannin and beneficial effect of tannin on some class of 
rumen microbes has been observed. However, there is need for detailed study involving effect of varying 
concentration of tannins on rumen bacteria, archaea and fungal diversity of goats in response to ingestion of different 
sources of tannin-containing diet.. 

 


