
establishment in low to moderate fertility soils. 
Fertiliser will improve the vigour of a pasture, 
however, it will also increase the vigour of any weeds 
that are present. Up to two years of weed control prior 
to sowing the pasture and selection of high quality 
weed-free seed will ensure the fertiliser is used by the 
pasture and not by the weeds. 

Established pastures
Nitrogen, phosphorus and/or sulphur may need to 
be applied annually to maximise herbage quality and 
production from a tropical perennial grass pasture. 
Soil testing will identify deficiencies in macro- and 
micro- nutrients. Fertilisers, in particular nitrogen, 
increase pasture growth rates, annual production and 
forage quality. Pastures use the applied fertilisers 
most effectively when the nutrients are in correct 
proportion to one another. For example, if 50 kg/ha 
of nitrogen is applied, phosphorus and sulphur may 
need to be applied at about 15 kg/ha; but if nitrogen is 

Nutrition is important when establishing new pastures 
and for the ongoing production of established 
pastures. A fertilised pasture is more persistent, 
responds quickly to rainfall, and has higher growth 
rates producing more herbage of higher quality – all 
important contributors to animal production. 

Some commercial agricultural species have 
potential to invade native ecosystems. When 
choosing species and cultivars for agricultural 
systems, the agricultural benefits must be balanced 
with the risk to the environment. Introduced 
species need to be prevented from becoming 
weeds in agricultural or native environments. 
More information on weed risk is available at 
www.futurefarmonline.com.au/about/weedrisk.htm

In the establishment year 
Tropical grasses generally have low seedling vigour. 
This vigour can be enhanced by applying nitrogen, 
phosphorus and sulphur at sowing or after the 
pasture has emerged. A soil test conducted prior 
to sowing will highlight soil nutrient deficiencies. 
An application of 10–15 kg/ha of nitrogen as 
part of a compound fertiliser will greatly enhance 

Nitrogen, phosphorous and sulphur applied to an establishing tropical perennial 
grass pasture can enhance vigour and production. In an established pasture, 
nitrogen, phosphorus and sulphur should be applied annually to ensure the pasture 
remains vigorous, producing high quality forage.
When there are no legumes in the pasture, applying nitrogen is essential to 
achieve maximum growth rates, forage production and quality. Growth rates up to 
150 kilograms of dry matter per hectare per day (kg DM/ha/day) can be achieved 
when nitrogen is applied. As a rule-of-thumb, an additional 100 kg/ha of herbage is 
produced in the growing season per kg/ha of nitrogen applied. Nitrogen applied at 
rates of 50–100 kg/ha will give good responses and higher quality in tropical grass 
pastures.

Tropical perennial 
grasses 
7. The role of fertilisers and nitrogen
This brochure is the seventh in a series of guides 
released by the Future Farm Industries CRC 
(FFI CRC) to promote the use and management of 
tropical grass based pasture mixes in the summer-rain 
dominant region of New South Wales (see map). 
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Tropical perennial grasses - Fertilisers and nitrogen

applied at 100 kg/ha the equivalent phosphorus and 
sulphur rates would need to be increased to about 
25 kg/ha. Adding a legume to a perennial tropical 
grass pasture can also provide nitrogen.

In inland NSW, tropical grass pastures grow during 
the warmest months of the year. Growth commences 
in spring, as day temperatures rise, and slows in 
late summer-autumn, as overnight temperatures fall. 
Growth ceases when frosts commence, with little to 
nil growth during winter.  Therefore tropical perennial 
grasses can be productive for nine months of the year 
on the North- and Central-West Plains, seven to eight 
months on the North-West Slopes and five or six 
months on the Northern Tablelands. 

Within a growing season, growth rates may vary with 
grass species. Research has shown that growth rates 
of Premier digit grass and Katambora Rhodes grass 
fertilised with 100 kg/ha of nitrogen peak in early 
summer; Premier digit at 150 kg of dry matter (DM) 
per hectare per day (kg DM/ha/day) and Katambora 
Rhodes grass at about 105 kg DM/ha/day. 

In addition to variation in growth rates among 
species, there is also variation with stored soil 
moisture and fertility status. For example, when soil 
water is adequate unfertilised tropical grass pastures 
can produce about 34 kg DM/ha/day in summer 
(Table 1). With the addition of 100 kg/ha of nitrogen 
growth rates average about 83 kg DM/ha/day, but can 
be as high as 150 kg DM/ha/day (Figure 1). However, 
once the pasture has used the stored soil water, 
growth will decline to less than 10 kg DM/ha/day.

A fertilised tropical pasture is more responsive 
to rainfall and with higher growth rates its total 
production will also be higher. The question is how 
much nitrogen needs to be applied. Research at 
Tamworth in northern NSW has found that the 
response of tropical perennial grasses to increasing 
nitrogen fertility was variable. Premier digit grass 
responded to rates up to 250 kg/ha of nitrogen, while 
forage sorghum peaked at 200 kg/ha of nitrogen. 
However, Katambora Rhodes grass production 
continued to increase even when 300 kg/ha nitrogen 
was applied (Figure 2). While nitrogen levels as high 
as these are not recommended because they are 
unlikely to be economical and may have potential 
environmental consequences, they do show the 
relative responsiveness of different tropical grasses. 
This study showed that as a rule-of-thumb, for each 
kg/ha of nitrogen applied an additional 100 kg/ha 
of herbage was produced in the growing season. 
Over an average growing season, the application 
of 50 kg/ha of nitrogen to Premier digit grass could 
increase herbage production from five to 10 tonnes 
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Season Unfertilised 
pasture

Fertilised 
pasture

Early-spring 15 29
Late-spring 56 72
Summer 34 83
Autumn 25 38

Table 1. Average growth rates (kg DM/ha/day) of unfertilised and 
fertilised tropical perennial grasses measured at four times in a 
growing season. A fertilised pasture consistently has higher growth 
rates than one that is unfertilised.

Figure 1. Premier digit grass fertilised with 100 kg/ha of nitrogen 
(top) and unfertilised (bottom) with eight days regrowth in March. 
The fertilised grass has higher growth rates and quality and therefore 
higher animal production potential than the unfertilised tropical grass.

DM/ha, while the addition of 100 kg/ha of nitrogen 
could increase production by 10 tonnes DM/ha. 
Therefore an annual application of 50–100 kg/ha of 
nitrogen is recommended.

Nitrogen can be made available to a tropical grass 
pasture either as fertiliser or by incorporating a 
legume into the pasture. Legumes are considered 
the most economical source of nitrogen and have the 
advantage of potentially increasing the period that 
forage is available to livestock and providing a ‘buffer’ 
to farm enterprises, particularly if the climate is highly 
variable.
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Figure 2. Application of nitrogen increases annual production, but the 
quantity varies with species. Production of Premier digit grass () 
peaked at 250 kg/ha of nitrogen, while Sweet Jumbo forage sorghum 
() peaked at 200 kg/ha of nitrogen. Katambora Rhodes grass () 
production continued to increase even when 300 kg/ha of nitrogen was 
applied.

Well-managed, well-fertilised tropical perennial grasses can greatly 
increase farm productivity.

Disclaimer: The information in this document has been published in good faith by Future 
Farm Industries CRC Limited to promote public discussion and to help improve farm 
profitability and natural resource management. It is general information and you should obtain 
specialist advice on the applicability or otherwise of the information in this document. Neither 
Future Farm Industries CRC Limited nor any of its Participants endorse the information 
contained in this document, nor do they endorse any products identified by trade name. The 
information in this document is made available on the understanding that neither Future Farm 
Industries CRC Limited, nor any of its Participants will have any liability arising from any 
reliance upon any information in this document. This document is subject to copyright, and 
the prior written consent of Future Farm Industries CRC Limited must be obtained before it is 
copied.

On average, temperate legumes fix about 35 kg of 
nitrogen per tonne of herbage produced. However 
this value varies widely with legume species, existing 
soil nitrate levels and pasture vigour. Of this 35 kg, 
about 13 kg/ha is available to plants in a perennial 
pasture. Therefore, in a tropical grass pasture an 
annual legume that produces about 3 tonnes DM/
ha/year would provide about 40 kg/ha nitrogen/
year. A perennial such as lucerne that produces 
8 tonnes DM/ha/year may provide about 105 kg/ha 
of nitrogen/year for the tropical grass pasture. These 
nitrogen levels (40–105 kg/ha) are within the range 
required to achieve high quality pasture production 
and therefore good animal production.

For further information contact: SP Boschma, 
Research Officer, NSW Department of 
Primary Industries, Tamworth email: 
Suzanne.boschma@industry.nsw.gov.au
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