
Table 1. C4Milk Lucerne Grazing Experiment 3 Summary Results. The table shows the averages for 
each of the mixed ration treatments, indicated by the base forage, maize, white sorghum or forage 
sorghum. 

Maize White 
Sorghum

Forage 
Sorghum 

Mixed Ration Intake (kg DMa per cow per day) 12.5 12.2 12.6

Lucerne Pasture Intake (kg DM per cow per day) 8.6 9.8 8.8

Total Intake (kg DM per cow per day) 21.2 22.0 21.3

Milk Yield (litres per cow per day) 27.3 27.1 26.1

Total Diet Neutral detergent fibre (NDF) (% DM) 27.9 27.7 27.6

Mixed Ration NDF Digestibility (% DM) 40.9 33.2 37.4
bMixed Ration Mincing Energy (J/g DM) 26.4 23.9 35.4

a Dry matter bMincing energy provides indication of fragility.  
Higher values are more difficult to breakdown. 

Image 1. Trial cows being fed individual 
partial mixed ration mixes to investigate 

the effects of the mixed ration 
composition on pasture and total intake.
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Fibre properties are usually measured by 
chemical methods to determine neutral 
and acid detergent fibre (NDF and ADF, 
respectively), NDF digestibility (NDFD) and 
indigestible NDF (iNDF). These values are 
typically used to estimate total intake in 
ruminants. However, there is often a large 
variation between theoretical and actual 
feed consumed by cows in commercial dairy 
systems when using chemical fibre measures 
to predict intake. The chemical analysis of 
feeds is based on ground samples, and does 
not truly account for the physical properties of 
forages actually consumed by cows. The size, 
structure and toughness of forage particles can 
dictate how easily feed can be broken down 
in the chewing and ruminating process. The 
rate at which particles can be broken down is 
termed fragility, which can be measured as the 
energy required to grind forages down into fine 
particles (mincing energy). 

This experiment used three common silages, 
maize, white sorghum and forage sorghum to 
create three mixed ration diets equal in NDF but 
differing in NDFD and mincing energy (Table 
1). The cows were offered 12.5 kg dry matter 
(DM)/cow/day of the mixed ration and 10 kg 
DM/cow/day of the top leafy stratum (TLS) 
of lucerne pasture. The experiment ran for 
five weeks in spring 2019, with four replicates 
of three cows in each of the mixed ration 
treatment groups. Mixed ration and pasture 
intake where recorded for each group, as well 
as eating and grazing behaviour, milk yield and 
components for individual animals. 

The preliminary results showed that there was 
no statistically significant difference in milk 
yield averaging 27.3, 27.1 and 26.1 litres/cow/
day for cows fed the maize, white sorghum 
and forage sorghum-based diets, respectively 
(Table 1). There were also no significant 
differences in intake, however cows fed the 

The most recent animal experiment completed by the C4Milk research team investigated the effect of mixed ration fibre properties 
on pasture and total feed intake. This experiment was the third of a series of trials looking at how intake and milk production can 
be increased in high forage partial mixed ration (PMR) dairy systems. 

white sorghum diet consumed 1.0 kg 
DM more pasture and 0.7 kg total DM 
intake (pasture + mixed ration) per 
cow per day more than cows fed the 
maize or forage sorghum-based diets 
(Table 1).

The higher pasture and total intake by 
cows in the white sorghum treatment 
is possibly driven by the lower mincing 
energy of the mixed ration (Table 1). 
Cows likely spent less time chewing 
and ruminating, allowing for a faster 
passage rate through the rumen and 
consequently higher intakes. 

These preliminary results indicate 
that the chemical properties of fibre, 
NDF and NDFD are likely inadequate 
to accurately estimate DM intake 
on farm. Including measures of the 
physical properties of feeds as well as 
the chemical measures may provide 
better estimates for intake. This trial 
also shows that well formulated diets 

using maize, white sorghum or forage 
sorghum can maintain similar milk 
production levels when cows are 
grazing high quality lucerne pasture.

Further analysis of these results will 
investigate the ruminating, eating 
and grazing behaviour of the cows, 
the physically effective fibre levels 
and mincing energy of individual 
components within the mixed rations 
to provide a better understanding of 
what’s driving intake. An economic 
analysis will also be performed to 
estimate diet costs and potential 
margin over feed costs for each 
treatment from this experiment. 

The next experiment in this series 
will run during early spring 2020 and 
investigate the effects of the mixed 
ration concentrate composition 
on pasture and total intake within 
high forage PMR sub-tropical dairy 
systems. 
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