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Abstract
Kikuyu pastures have been grown along the south coast of Western Australia for over 70 years to stabilize 
sandy surface soils and lift the productivity of cattle and sheep enterprises. In more recent times, some of 
these perennial pastures have been cropped. Our aim was to determine research and extension needs for this 
emerging technology. We conducted nine interviews with consultants, agronomists and farmers involved in 
cropping kikuyu pastures. The respondents indicated that about 150,000 ha of perennial pastures are grown 
along the south coast, mainly above the 450 mm rainfall isohyet, and that most of the perennials are kikuyu. 
Key issues were the build-up of thatch and silver grass over time, as both reduce the productivity of kikuyu 
pastures. The main reasons for cropping kikuyu pastures were to rejuvenate stands and to obtain a cash crop. 
The survey revealed that there are two general approaches used to crop over kikuyu: one system tries to kill 
(lethal) and the other tries to suppress (sub-lethal) the kikuyu stand with herbicides. The main research and 
extension needs are: an economic analysis of both systems, highlighting the trade-offs between cropping 
and livestock industries; guidelines on the timing of herbicide application before cropping, in relation to 
mineralization rate and nutrient release; and field data to quantify how quickly kikuyu re-establishes after a 
cropping phase and subsequent productivity compared to permanent pasture.
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Introduction
Kikuyu (Pennisetum clandestinum) was introduced into Western Australia in the mid-1920s and has proved 
to be well adapted to the high rainfall zone in the south-west of WA. The South Coast region receives on 
average 400 to >750 mm of annual rainfall, has no or low incidence of frost, cool winters, mild springs, a 
medium to long growing season (6-8 months) and warm to hot summers with 25-35% of rain falling outside 
the winter growing season (Moore 2006). Kikuyu is well adapted to these conditions and the deep sands 
which are wide-spread along the south coast. Not only does kikuyu increase the productivity of these soils it 
also stabilizes the soil and prevents wind erosion. 

Establishing kikuyu with subterranean clover has enabled stocking rates to be increased by 65-95% compared 
with pastures based on subterranean clover alone (Sanford 2003). However, this increase in productivity is 
dependent on managing the kikuyu stand so that pasture quality does not decline. Maintaining feed quality 
is very dependent on promoting the growth of new kikuyu leaves and persistence of the subterranean clover 
base (McDowall 2003). Farmers have found that the productivity and feed quality of their kikuyu pastures is 
declining over time as thatch and silver grass build up and the density of subterranean clover declines due to 
the development of very high kikuyu densities combined with false breaks. Cropping these stands has emerged 
recently as a way to both rejuvenate pastures and obtain a cash crop. This social science study was conducted 
to capture the experiences and perceptions of those involved in cropping into kikuyu pastures and to determine 
research and extension needs to inform a GRDC funded project (EverCrop).

Method
The study involved interviewing nine farmers, consultants, agronomists or research staff involved in 
advising clients or researching perennial pastures and pasture cropping. There were nine questions asked 
about perennials (area, species, and potential for expansion) and pasture cropping (experience, approach, 
advantages, problems, potential for expansion, and RD&E needs) on the south coast. The participants were 
either interviewed in person or they filled the questionnaire out independently.
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Results and discussion
Regional context
The overall area of perennials grown on the south coast was estimated to be around 150,000 ha of which 
at least 100,000 ha is kikuyu. Other perennials include about 10% lucerne and 10% temperate grasses, 
chicory, other sub-tropical grasses and saltland pastures. In Esperance, the area of kikuyu was estimated to 
be between 8,000 and 20,000 ha. In the south coast region, kikuyu pastures are located predominately in the 
greater than 450 mm rainfall zone in a 50-75 km strip following the coast. 

Most respondents thought that there was potential for the expansion of kikuyu and other perennials with higher 
feed quality. Pasture cropping is one possible driver for expansion. However, one respondent thought that, at 
least around Esperance, there was not much opportunity in the short term due to the higher relative profitability 
of cropping compared to livestock. Observations along the entire south coast appear to support this view that 
cropping is encroaching on areas that traditionally supported kikuyu and other pastures (rather than crops). 

Pasture cropping systems
The survey revealed that there is a wide range of cropping systems practiced. At one end of the spectrum a 
sub-lethal dose of herbicide is applied just before seeding to suppress kikuyu pastures; this reduces competition 
between the annual crop and perennial pasture during the crop year and enables the pasture to regenerate from 
stolons after harvest. At the other end of the spectrum a lethal dose of herbicide is applied well before seeding to 
kill kikuyu pastures, and the ground cultivated multiple times to break up the thatch layer. Cultivation increases 
mineralization of pasture residues over 1-2 years of crop, but means kikuyu must regenerate from a much lower 
density (stolons and/or hard seed reserves). 

The main drivers of the sub-lethal, pasture cropping system are: the need to renovate old kikuyu pastures (i.e. 
reduce thatch, control silver grass and improve annual legume content) and crop income. In addition, if lupins 
are grown farmers value the flow-on benefits of fixed nitrogen to regenerating kikuyu pastures. Advantages of 
the sub-lethal system include: maximising pasture production before cropping, as the late herbicide application 
enables growth after any summer or early autumn rains and a quicker response to summer and autumn 
rains following harvest compared to the lethal system, because stolons are still dense and well established. 
Disadvantages of the system can be: a lower soil moisture content at seeding; insufficient time for kikuyu 
residues to break down, making paddocks rough after seeding; and competition between crop and kikuyu plants 
during grain fill, which can result in a yield penalty. Overall, this system suits more livestock orientated farmers 
seeking to improve the performance of their kikuyu pastures; and any return from the crop helps to cover the 
cost of achieving this objective.

The main driver of the lethal system is extra crop income. Rejuvenating the kikuyu base and improving annual 
legume content are secondary considerations. The lethal system maximises grain yield as there is minimal 
competition from kikuyu. The system is also thought to release more nutrients for crop growth because there is 
more time for kikuyu residues to break down. Disadvantages of this system can be: less pasture production in 
autumn after kikuyu is removed, less pasture growth after harvest because kikuyu must regenerate from a lower 
density, and more weeds in the subsequent pasture. The system may also require a kikuyu seed bank to enable 
adequate regeneration after crop; and the rate of kikuyu regeneration is dependent on the amount of summer 
and autumn rain. In a permanent kikuyu pasture, weeds are suppressed, included melons and thistles in summer, 
and capeweed and geranium in winter. However, once kikuyu is disturbed or its density declines these weeds 
become more prominent. Overall, this system suits more cropping orientated farmers seeking to expand their 
cropping area without exacerbating the threat of wind erosion.

Agronomy and yields
Most farmers use high rates of glyphosate to kill kikuyu or lower rates to severely retard its growth. The 
rate of glyphosate required to kill kikuyu varies from season to season: 1.5 to 2 L/ha of glyphosate 450 (or 
equivalent) is generally used. The timing of this knockdown varied from spring (which enables a summer 
crop), to immediately before seeding a winter crop. Timing depended on personal preference, location and 
the requirement for summer and autumn feed. The earlier that kikuyu is sprayed the greater the time for 
thatch and organic matter breakdown, nutrient release and soil water build-up. Respondents indicated that 
four to six weeks, after spraying, was sufficient time to achieve these benefits. Late removal enables greater 
pasture growth in summer and autumn for livestock production; it also reduces the risk of waterlogging in a 
wet year and the risk of wind erosion over summer and autumn. 
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Cultivation post spraying and before sowing was not common but may hasten the breakdown of kikuyu 
thatch and increase the release of nutrients. Most farmers seeded directly into decaying kikuyu using narrow 
points (< 15 mm). Discs have also been used but are not as common as tines. 

The survey revealed that farmers believe that yield penalties associated with cropping kikuyu were minimal 
compared to paddocks cropped without kikuyu. The most frequent crops grown were lupins and canola. 
Farmers have a preference for these broadleaf crops because in-crop herbicides are available to control 
annual grasses. Pasture cropping provides an opportunity to control silver grass, in particular, which can 
become a problem weed in kikuyu pastures. Atrazine and simazine are generally used; however, in dry years 
their efficacy can be low as kikuyu pastures are often grown on non-wetting soils. Growing broadleaf crops 
also enables the use of clethodim which not only controls annual grass weeds, but also slows the growth of 
mature kikuyu plants and kills kikuyu seedlings if required. For the lethal system, cereals are often grown 
as a second winter crop (after canola) as the density of kikuyu is still low; however, there are limited in-crop 
herbicides available to control kikuyu in cereals. 

The respondents suggested that cropping every 2-3 years may be needed to prevent thatch from developing.
Cropping was also seen as a way to improve the nutrient status of kikuyu pastures. Respondents thought that 
flow on benefits might be derived from nitrogen fixed by lupin crops, inorganic fertilisers applied but not 
taken up by crops, or nutrients released from the breakdown of organic matter. 

Research, development and extension requirements
Currently, little is known about the relative performance, profitability and environmental outcomes of 
different kikuyu-based cropping-systems along the south coast of WA. There is also inadequate knowledge 
on the soil water dynamics of different cropping system, the amount of nutrients released from decaying 
organic matter, and the level of nutrient re-cycling from below the annual crop and pasture root zone. Key 
questions that need to be addressed in order to evaluate and refine the technology include:
• Can cropping over kikuyu be used as a tool to renovate old kikuyu pastures?
• What is the relative performance of pastures regenerating after lethal versus sub-lethal systems?
• What is the yield and grain quality of crops produced in lethal versus sub-lethal systems?
• To what extent does the timing of kikuyu removal influence crop yield? 
• To what extent does cultivation stimulate mineralization and nutrient release to crops?
• What are the trade-offs between crop and livestock components of each system?
• What is the overall profitability of different kikuyu-based cropping-systems?
• Are there any negative environmental outcomes of cropping into kikuyu pastures?

Over the next two years the EverCrop team will work with innovative farmers to compare the productivity of 
the two general systems by measuring the performance of crops sown across kikuyu pastures and the impact 
of cropping on subsequent kikuyu growth and persistence. Data on crop and pasture production will be used to 
compare the economics and trade-offs between crop and livestock components of mixed crop-livestock farms. 

Conclusions
A survey of nine key farmers, agronomists and research personnel has captured the reasons for cropping 
kikuyu pastures, the different ways that the kikuyu is cropped and the agronomy of the system. It has also 
highlighted the gaps in knowledge which the EverCrop project hopes to fill over the next two years.
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