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High Sugar Grasses (1-27) 

What is High Sugar Grass? 

The term high sugar grass (HSG) refers to diploid perennial ryegrass varieties which have been 
bred for higher levels of water soluble carbohydrate (WSC).  These grasses have a larger 
proportion of their ME (metabolisable energy) as plant sugars which are readily fermentable in 
the rumen. The early examples of HSG on the market in New Zealand had a name which 
started with ‘Aber’ (reflecting the linkage to the research station where they were bred in 
Aberystwyth, Wales).  There are now New Zealand-bred varieties available such as Expo with 
the high sugar trait.  High WSC levels can also be found in many tetraploid ryegrasses. 

Should I grow HSG?  

When selecting any ryegrass, there are some critical issues to consider when matching a 
pasture variety to the dairy farm.  The factors are listed in order of importance: 

 Endophyte type and seed infection level (this is particularly important in areas with high 
challenges from pests such as black beetle). 

 Heading date: this influences early spring growth and should complement the heading 
dates of other ryegrass pastures on the farm  
 

If after making this analysis, an HSG is seen as appropriate, consider: 

 Expected total dry matter production and 

 Herbage quality 

 
Although high WSC is a trait relating to quality it is not possible to consider its merits in isolation; 
some of the potential impacts (both positive and negative) of perennial ryegrasses with high 
WSC may be indirect. There is a complex interaction operating which may cause changes in 
pest resistance, nutrient cycling and decomposition, pasture botanical composition and diet 
selection.  These issues can impact on the proposed improvements from HSG in DM intake, 
milk yield responses, and reduced urinary N.  It is important to consider these factors when 
selecting a ryegrass cultivar. 

Claims made for HSG 

Many of the claims about the likely performance of HSGs in NZ were originally based on trials in 
the United Kingdom. These include; 

 6% more milk production 

 Dry matter intake up by as much as 2 kg per head  for dairy cows 

 3% improvement in diet digestibility 

 24% less feed nitrogen lost in urine 

 20% higher stocking rate. 
 

Thus HSGs are said to have a dual advantage over other perennial ryegrasses in that they:  

 Increase milk (or meat and wool) production and 

 Decrease the environmental impact of grazing by better utilisation of plant protein N, 
reducing N lost in urine.   
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These effects have been explained by greater digestibility (evident only in some trials) or from 
correcting an imbalance in supply of energy and protein to the rumen. 

How do HSGs measure up in NZ dairy farm systems? – Research to date 

Milksolids (MS) production in New Zealand 

New Zealand trials on early HSG grasses found the expression of the trait (elevated WSC) was 
enhanced after a sustained period of cold weather and short days (conditions comparable to 
those experienced by plants emerging from a UK winter).  A ‘gene x environment interaction’ 
was shown to exist in the expression of the HSG trait which could impact on the performance of 
plants containing the gene under NZ conditions.   
 
Trials conducted at Massey University No 4 Dairy Farm from 2004 – 2007 compared milksolids 
production from three endophyte-free ryegrasses: STG = standard NZ diploid perennial 
ryegrass, cv Impact; HSG = UK “high sugar” perennial diploid ryegrass, cv AberDart; IRG = NZ 
tetraploid Italian ryegrass, cv Moata. 
 
The research showed that in spring there was no difference among ryegrass varieties  in the 
yields of MS.  In autumn, yields from cows fed both high WSC grasses (HSG and IRG) were 
significantly higher than from the control perennial ryegrass (STG).  MS yield from cows fed 
HSG did not differ significantly from the cows fed tetraploid Italian ryegrass. 
  

 STG 
kgMS/cow/year 

HSG 
kgMS/cow/year 

IRG 
kgMS/cow/year 

LSD 

Spring 1.87 1.89 1.91 0.05 

Autumn 1.07 1.15 1.13 0.07 

 
 The WSC concentrations differed significantly among grasses in spring, but not in autumn.  
Furthermore, the overall concentrations of WSC are higher in spring than they are in autumn.  
Thus it is not possible to establish a direct relationship between higher WSC and increased MS 
production.  While the increase in MS production from the HSG in autumn cannot be attributed 
to higher WSC per se, it may be linked with associated changes in other constituents of the 
plant such as lower concentrations of fibre and protein in the HSG, and a greater energy:protein 
ratio in the HSG in autumn compared with the control perennial. 
 

Endophyte interaction 

There is considerable uncertainty regarding the interaction between the high WSC trait and 
fungal endophytes.  Where high WSC grasses and high N fertiliser inputs are used together, 
there may be times when the concentrations of endophyte-produced chemicals, lolitrems, 
ergovaline, peramine and janthitrems are depressed.  However, the concentrations measured 
do not fall below those required for insect deterrence. 
 

Can we expect environmental gains?  

Clear ‘proof of concept’ has been shown for elevation in WSC and WSC:Crude Protein (CP) 
ratio in reducing the proportion of N eaten that is lost in urine.  In the rumen, a high level of 
WSC is equivalent to a high level of readily fermentable energy, which reduces the amount of N 
lost in urine by increasing the capture of rumen degradable protein into microbial protein.  
 
To achieve a meaningful environmental benefit, the WSC:CP ratio needs to move from 0.6 to 
1.3  in  diploid ryegrass pastures .  Currently available HSGs are not performing at this level. 
However, future plant breeding is targeting improvements in the WSC/CP ratio.  
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