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The effect of leaf stage and pasture residue 
height on pasture utilisation and nutritive 
value of annual ryegrass 

Dairy cows can only achieve high levels of pasture intake when grazing the top leafy 
stratum (TLS) of pastures. Pasture intake declines when the cows are forced to graze 
the bottom stemmy stratum (BSS) of lower quality (Image 1). Therefore, continuously 
grazing only the leaf portion is likely to result in greater animal performance. However, 
there is a concern about the potential negative impact of this grazing management 
strategy on the growth rate and utilisation of the pastures due to the accumulation 
of pasture residues. Both grazing height and leaf stage are likely to affect residue 
accumulation and therefore growth rate and utilisation.

Dr Marcelo Benvenutti, 
Senior Scientist (Agronomy), Queensland Department of 
Agriculture and Fisheries, Gatton

In a plot trial conducted at the Gatton 
Research Dairy (GRD) in 2019, the effect 
of leaf stage and pasture residue height 
on the growth rate, utilisation and nutritive 
value of annual ryegrass pastures was 
examined (Image 2). The research trial 
consisted of ten treatments including 
two growth stages (2 and 3 leaf stages) 
and five residue heights (5, 10, 15, 15-10 
and 15-5 cm). Plots were cut every time 
they reached the target leaf stage. The 
season started on 21 June 2019 for 
all treatments and ended on 15 and 5 
November 2019 for the 2 and 3 leaf stage 
treatments, respectively. Irrespective of 
the height of the stem, the leaf was cut 
to simulate grazing. The stemmy stratum 
was cut only when its height was greater 
than the target residue height for each 
height treatment. Therefore, stems were 
allowed to accumulate over time and then 
cut to simulate the removal of residues 
at different threshold heights to imitate a 
mulching event. 

Preliminary Results and Conclusions

The average utilisation per cut of the 
total pasture mass (leaf and stem) was 
greater for the 3 leaf stage treatments 
(2,105 vs 3,794 kg DM/ha average of 2 
and 3 leaf stage treatments, respectively) 
(Figure 1). The average utilisation per cut 
of both the leaf (1,662 vs 2,391 kg DM/
ha) and stem portions (443 vs 1,404 kg 
DM/ha) was also greater for the 3 leaf 
stage treatments. Utilisation per cut of 
the leaf was found to increase and the 
stem portion tended to decrease with 
cutting height for both 2 and 3 leaf stage 
treatments (Figure 1– page 7).

When considering the utilisation per 
season, the 2 leaf stage treatments 
were cut more frequently than the 3-leaf 
stage treatments (on average every 21 
and 32 days respectively) and hence, cut 
more times in the season (8 and 5 times 
respectively). Consequently, the utilisation 
per season of the leafy portion was higher 
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Image 1 Strata of annual ryegrass

Image 2 Annual ryegrass plots at  
Gatton Research Dairy

for the 2-leaf stage treatments, 13,296 
kg DM/ha compared to 11,954 kg DM/
ha average of 3 leaf stage. In contrast, 
the utilisation per season of the stemmy 
portion was 3,545kg DM/ha compared 
to 7,018 kg DM/ha average for the 3-leaf 
stage. Although the total pasture mass 
(leaf and stem) was higher for the 3 
leaf stage treatments,18,972kg/DM 
compared to 16,841 kg DM/ha, a larger 
proportion of this total is the lower 
quality stemmy plant material.

The utilisation of the 
leafy portion was higher 
for the 2-leaf stage 
treatments, 13,296 
kg DM/ha compared 
to 11,954 kg DM/ha 
average of 3 leaf stage.
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Figure 1 The effect of leaf stage and pasture residue height on the utilisation per cut and 
utilisation per season of the top leafy stratum (TLS) and the bottom stemmy stratum (BSS) of 
annual ryegrass pastures. The season started on 21 June 2019 for all treatments and ended on 
15 and 5 November 2019 for the 2 and 3 leaf stage treatments, respectively.

Figure 2 Nutritive value of the top leafy stratum (TLS) 
and the bottom stemmy stratum (BSS) of annual 
ryegrass pastures in winter and spring. Values are 
averages of the five pasture residue height treatments. 
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The trial further quantified that there was 
a significant difference in the nutritive 
value of the leaf and stem portions. 
Figure 2 also outlines the differences 
in quality of the leaf and stem portions 
between winter (June, July and August) 
and spring (September, October and 
November). Interestingly, leaf stage and 
residue height did not seem to have a 
significant impact on the nutritive value 
where the nutritive value of the leaf was 
significantly higher than the stem in both 

seasons. Both the energy and protein 
content of the leaf was higher and its fibre 
content (NDF) was lower than the stem 
in both seasons (Figure 2). The nutritive 
value of both strata was significantly 
lower in spring in comparison with 
winter which can be associated with the 
flowering of ryegrass during spring. 

In conclusion, the combination of 
utilising the pasture at 2 leaf stage and 
maintaining the residue height at 10 cm 
resulted in a reasonable balance between 

high and low utilisation per season of 
the leafy (13,145 kg DM/ha) and stemmy 
portions of the plant (2,196 kg DM/ha 
respectively). Allowing cows to graze only 
the top leafy portion of the plant at the 
2-leaf stage would maximise diet quality 
and pasture intake. If cows are forced to 
graze the bottom stemmy portion of the 
plant, diet quality is likely to decrease and 
in turn, pasture intake. 
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