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________________________________________________________________________________ 
Abstract 

This trial was conducted to test the hypothesis that early lactation cows grazing ryegrass pasture and 
receiving maize and mineral supplementation could respond to additional supplementation with a protein 
source such as fish meal. Multiparous Jersey cows in early to mid lactation that grazed annual ryegrass 
pasture in spring were used in a randomised complete block design experiment.  In addition to the pasture, 
cows received 6 kg (as is) of a maize-based supplement, including minerals, fed in two equal portions in the 
milking parlour.  Three groups of 15 cows received a control, a low fish meal or a high fish meal treatment 
(0, 4 or 8% fish meal replacing maize).  Milk yield was measured and milk samples taken fortnightly.  A 
simultaneous study on rumen fermentation was conducted using eight rumen cannulated cows receiving the 
control and high fish meal treatments in a cross-over design experiment.  Ruminal pH and ammonia-N and 
volatile fatty acid concentrations were measured.  Milk yield, 4% fat-corrected milk yield and milk fat and 
protein percentages of cows on the low and high fish meal treatments (21.9 and 22.1 kg milk/d, 24.1 and 
24.2 kg 4% fat corrected milk/d, 4.73 and 4.67% fat and 3.49 and 3.45% protein) were higher than the 
control (20.5 kg milk/d, 20.4 kg 4% fat corrected milk/d, 3.97% fat and 3.25% protein).  The ruminal 
ammonia-N concentration was higher in the cows on the high fish meal treatment than the control (16.7 vs. 
14.2 mg/dL).  Fish meal supplementation to cows on ryegrass proved to be profitable. 
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Introduction 
Many pasture-based dairy farmers in the Southern Cape region of South Africa supplement only maize 

and minerals to grazing dairy cows as this is seen to be the most economical (Rubin, R., Personal 
communication, jackrubin@mweb.co.za).  Lush pasture, such as ryegrass, has a high content of crude protein 
(CP) that is highly degradable in the rumen (McCormick et al. 1999; 2001b; Bargo et al., 2003).  
Metabolisable energy (ME) is the first limiting nutrient for cows grazing high quality pasture (Muller & 
Fales, 1998; Bargo et al., 2002b; Kolver, 2003).  However, at higher levels of supplementation and when 
milk production is high, specific amino acids (AA), particularly methionine (Met) and lysine (Lys), may 
limit milk production (Kolver et al., 1998b; Muller & Fales, 1998; Kolver, 2003).  For a high yielding cow, 
especially in early lactation, a smaller proportion of the protein is generally supplied by the rumen microbes 
and more needs to escape rumen degradation than would be the case with lower genetic merit cows 
(Hongerholt et al., 1998; Santos et al., 1998; Schroeder & Gagliostro, 2000). 

Most previous studies, where cows were grazing on various types of pasture and were supplemented 
with concentrate, were conducted with Holstein cows.  Increasing rumen-undegradable protein (RUP), or 
replacing rumen-degradable protein (RDP) sources with RUP sources, in concentrates has not had a 
consistent effect on milk production or composition (Carruthers et al., 1997; Santos et al., 1998; Bargo et al., 
2003).  In several studies RDP sources such as soyabean meal, sunflower meal, urea or rapeseed meal have 
been replaced with RUP sources such as animal protein blend, fish meal (FM), maize gluten meal, expeller 
soyabean meal, blood meal, feather meal or heat-treated rapeseed meal (Bargo et al., 2003).  Lactation 
studies with cows grazing pasture that reported an increase in milk production were those of Schroeder & 
Gagliostro (2000) and Schor & Gagliostro (2001) where the milk response was 6 and 18%, respectively, 
above the control.  (In the former study cows grazed a mixture of lucerne, red clover, orchardgrass and 
perennial ryegrass.  In the latter study cows grazed a mixture of perennial ryegrass, red and white clover and 
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