
Perennial tropical grasses are the cheapest feed source available to farmers in the Sunshine Coast region. Setaria is a highly 
productive tropical grass however, production per cow can be limited due to the inherent lignified carbohydrate structure of C4 
grasses. There are potentially two management strategies that can be used to overcome this limitation. Both grazing at an early 
maturity stage and lower grazing intensity may result in greater nutritive value of the consumed pasture. 
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Stage of maturity and nutritive value 
of Setaria pastures

A project supported by the Subtropical 
Dairy Sunshine Coast Regional Group was 
conducted on farm to quantify the effect 
of leaf stage and defoliation intensity on 
the nutritive value of Setaria pastures. This 
was achieved through pasture cuts on the 
Kennedy Family’s farm at Conondale, in the 
Sunshine Coast region. The experimental 
area was located on an existing Setaria 
pasture (cultivar Splenda) under a centre 
pivot irrigation system. Samples from a 
range of pasture heights were collected 
three times during this project on 18 March 
2019, 17 December 2019 and 31 March 
2020.

The samples were cut in two vertical strata. 
The top leafy stratum (TLS) was cut within 
the sampling area at the average stem 
height of vegetative tillers (Image 1). This 
stem height was chosen because previous 
data collected at the Gatton Research Dairy 
from grazing trials showed that cows grazed 
at this stem height, irrespective of pre-
grazing pasture height, had achieved high 
levels of pasture intake in kikuyu pastures. 
The bottom stemmy stratum (BSS) was 
then cut at 10 cm within the sampling area. 

The results indicate that the nutritive value 
of the TLS was significantly higher than 
the BSS (Figure 1 - Page 3). Also, there 
was an asymptotic relationship between 
pasture quality and pasture height for the 
TLS (Figure 1 - Page 3). These asymptotic 
relationships indicate that there was a rapid 
decline of forage quality as the pasture 
height increased up to about 50 cm. Further 
increases in pasture height resulted in only 
marginal changes in quality. This turning 
point in quality was associated with the 
changes in the stage of growth of Setaria; 
transitioning from the vegetative stage 
in pastures shorter than 50 cm to the 
reproductive stage in pastures higher than 
50cm with stems becoming part of the 
TLS. At 50 cm the average leaf stage was 
between 4 and 5 fully expanded leaves per 
tiller.
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Perennial tropical grasses are the cheapest feed 
source available to farmers in the Sunshine 
Coast region. Setaria is a highly productive 
tropical grass however, production per cow 
can be limited due to the inherent lignified 
carbohydrate structure of C4 grasses.
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Image 1. Strata of a Setaria pasture in the reproductive stage consisting of both vegetative tillers 
without seed heads and reproductive tillers with seed heads.
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continued from page 1

At 50 cm pasture height there was also a 
turning point in the accumulation of both the 
TLS and the BSS (Figure 2). As pasture height 
increased up to 50 cm, the yield of both 
strata increased at a similar rate. However, 
further increases in pasture height resulted 
in a marginal increase in the yield of the TLS 
but with an exponential increase in the yield 
of the BSS. This means that beyond 50 cm 
there is a rapid accumulation of the BSS of 
poor quality.

The results from this project indicate there is 
no benefit in letting the pasture grow beyond 
50 cm when tillers have between 4 to 5 
fully expanded leaves. Beyond that pasture 
height, there are a number of potentially 
negative consequences for the pasture and 
the animals. Any additional pasture growth 
consisted of an accumulation of the bottom 
stemmy stratum which is of low quality and 
the growth of the top leafy stratum was 
marginal. Grazing the top leafy stratum 
allows the cows to achieve high pasture 
intake, but would leave large pasture residues 
of at least 20 cm. These large residues are 
recommended to be reduced which may 
increase the cost to the system if done 
mechanically by slashing or mulching. Also, 
at 50 cm, the pasture transitioned between 
the vegetative stage to the reproductive 
stage where the stems became part of the 
top leafy stratum. This may result in a more 
fibrous diet of lower digestibility that is likely 
to restrict pasture intake of the top leafy 
stratum. 

The results showed that grazing the TLS 
of pastures shorter than 40 cm would 
significantly increase diet quality. However, 
grazing short pastures of less than 40 cm 
may also have negative consequences 
for the pasture and the animals. It is well 
documented for other pasture species, of 
similar plant structure such as oats, that bite 
mass and intake rate is low in short pastures 
of less than 30 cm which may result in low 
daily pasture intakes. The effect of pasture 
height on pasture intake still needs to be 
investigated for Setaria pastures. In addition, 
grazing short pastures may compromise 
the growth rate of the pasture due to the 
depletion of the energy reserves for regrowth. 
Research is needed to know if grazing the 
pasture at earlier stages of maturity would 
result in low growth rate for Setaria.

Based on the current knowledge, grazing 
only the top leafy stratum of vegetative 
pastures with a pre-grazing height of 40 
and 50 cm with 4 to 5 fully expanded leaves 
per tiller seems to be the ideal grazing 
management of Setaria for the following 
reasons. Reasonable pasture residues of less 
than 20 cm are likely to be achieved after 
grazing the top leafy stratum. The pastures 
are tall enough so that bite mass, intake 
rate and thus daily pasture intake may not 
be compromised as found for other grass 
species of similar plant structure. Pasture 

Figure 1 The relationship between pasture height and the nutritive characteristics of the TLS  
(top leafy stratum) and BSS (bottom stemmy stratum) of Setaria pastures.

Figure 2 The relationship between pasture surface height and the yield of TLS (top leafy  
stratum) and BSS (bottom leafy stratum) of Setaria pastures.

intake and diet quality are likely to be maximized as cows are not forced to graze into 
the bottom stemmy stratum of low quality. To confirm these preliminary conclusions, 
specific research on the effect of pre-grazing pasture height and defoliation intensity 
on pasture intake and growth is needed for Setaria pastures. 
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