
	

	

	
Bio-Forage Feed 

By	John	McGregor,	MFGA	Extension	Support	

When you think of bio-forage feed the first thing that may come to mind is Round-up resistant 
alfalfa. At the University of Saskatchewan, Dr. Peiqiang Yu is the principal investigator 
looking at using recent biotechnology techniques (e.g. gene transformation, gene 
modification, gene silencing) to develop a new forage feed or structure-modified forage feed 
to greatly improve nutrient value, quality and/or meet nutrient requirement of beef and dairy 
cattle. Recently they used gene transformation, modification and gene silencing techniques to 
improve alfalfa feed quality in Saskatchewan by reducing protein nutrient loss, improving true 
protein availability and reducing bloat accidence in ruminants (dairy cows, beef cattle, sheep).  
 
They have three bio-forage research programs:  
Program 1: Improve alfalfa feed quality with single gene inserting.   
Program 2: Improve alfalfa feed quality with two genes and double inserting. (Recently 
discussed in the Saskatchewan Forage Council eNews.) 
Program 3: Improve alfalfa feed quality with gene-silencing.  

The utilization of forage potential in alfalfa to its full extent is restricted due to its initial rapid 
rate of ruminal fermentation and higher "effective-protein degradability" causing digestive 
disorders, inefficient utilization of its proteins, imbalanced microbial protein synthesis, and 
environmental pollution. A new transgenic alfalfa genotype was developed recently by 
introducing leaf colour (Lc) and C1 genes. These are complementary regulatory-genes 
responsible for formation of a protein complex that stimulates transcription of anthocyanidine 
in plants. Hence, it is expected that proanthocyanidin (condensed tannin (CT)) will be 
synthesised in the aerial parts of the new alfalfa genotype. Proanthocyanidins eliminate 
pasture bloat, improve the efficiency of conversion of plant protein into animal protein 
(ruminal protein bypass), reduce greenhouse gases, reduce gastrointestinal parasites, and 
inhibit insect feeding. 

The study looked at a plant material collected from alfalfa plants with double gene 
combinations, single gene Lc and C1, a non-transgenic (NT) and the cultivar AC Grazeland. 
What they found is that there was a significant difference in overall protein content, as well as 
the protein fractions and the fibre component (NDF, ADF) while the lignin contents remained 
similar. The LcxC1 showed a possible presence of condensed tannin. Although there is still 
more work to be done, the study does conclude that the LcxC1 gene has an impact on plant 
composition leading to changes in ruminal fermentation. 

Source: Saskatchewan Forage Council eNews	
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