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Perennial Grasses in Australia: 
The Place for Local Knowledge 

Joanne Millar, Allan Curtis, and Terry De Lacy 

The role of farmer knowledge in 
natural 

resource management 

Farmer knowledge and experience 
with natural resource management is 
emerging as a powerful tool when 
combined with research and extension 
efforts to find solutions to land degra- 
dation problems in Australia (Curtis 
and De Lacy 1995; Rickson et al. 
1995). The knowledge and experience 
farmers gain from trial and error, per- 
sonal observation and interaction with 
others in their local environment can 
be an important factor in decision 
making and in determining land man- 
agement practices. Such knowledge 
relies strongly on past experience, in- 
tuition, and the environment (both 
physical and social) in which it evolves 
(Chambers et al. 1989; Kloppenburg 
1991). Studies of farming systems and 
indigenous knowledge systems in de- 
veloping countries have given rise to 
increased recognition of the role of 
local knowledge in technology devel- 
opment and the importance of partici- 
pation in rural development (Farring- 
ton and Martin 1988; Haverkort et al. 
1991). However, there has been less 
debate surrounding the existence and 
role of local knowledge of farmers in 
industrialised nations. Until recently, 
the transfer of technology from re- 
searcher to farmer via extension agent 
has been the dominant paradigm in 
Australian agriculture. In this para- 
digm, farmers are seen as either 
adopters or rejectors of science-based 
technologies, and not as originators of 
technical knowledge or innovations 
(Thompson and Scoones 1994). 
Despite the demonstrated benefits of 
farmer participation and group action 
inherent in the Landcare program 
(Curtis and De Lacy 1995) and indus- 
try-based programs in Australia, there 

have been few studies which have 
documented local farmer knowledge 
and researched the importance of this 
knowledge in the decision making 
processes of individuals, groups and 
institutions. Understanding the context 
in which farmer knowledge develops 
can be vital to participatory approach- 
es aimed at dealing with complex is- 
sues. The research described in this 
article takes farmer knowledge as the 
starting point within the context of 
farmer knowledge of native Australian 
and introduced perennial grasses. 

The Community Grasses Project 

The Community Grasses project 
was initiated in 1993 to involve land- 
holders in the research and develop- 
ment of low input perennial grasses for 
the upland, winter rainfall areas of the 

Murray-Darling Basin in south-eastern 
Australia. The increasing urgency to 
deal with dryland salinity and other 

land degradation problems in the 
Murray-Darling Basin has led to the 
quest to develop low input, persistent 
and palatable perennial grasses for 
the uplands, and to facilitate their 
adoption and management through 
community participation in research 
and development (Curtis and Millar 
1995). Farmers throughout the region 
are involved in monitoring both native 
and introduced perennial grasses on 
their properties to build up a record of 
pasture performance and persistence 
on upland areas. During community 
consultation in the early stages of the 
project, farmers highlighted the impor- 
tance of communicating farmer knowl- 
edge, and integrating this knowledge 
with research and development. The 
authors were commissioned by the 
Community Grasses Project to collate 
and communicate farmer knowledge 
and experience with perennial grasses 
and to investigate the role of farmer 
knowledge in developing sustainable 
management systems (Curtis and 

Monitoring of native grasses on hill countiy for the Community Grasses Project. 
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Millar 1995; Millar and Curtis 1995). 
These findings reveal the nature of 
farmer knowledge including local inno- 
vation and adaptation of technical in- 
formation by comparing their experi- 
ences with managing native and intro- 
duced grasses. 

Background 

The status of temperate grass- 
lands in south-eastern Australia 

The history of pasture development 
in the high rainfall, temperate areas of 
south eastern Australia has been one 
of species replacement whereby na- 
tive perennial grasses have been pro- 
gressively replaced with introduced 
annual pasture species or sown 
perennial grasses. 

Because the high rainfall zone has 
the highest potential for productivity, 
significant disturbance has occurred to 
the natural ecosystems that once ex- 
isted. Remnants of the original lowland 
temperate grasslands amount to less 
than one percent and are confined to 
small areas on public land such as 
roadsides, rail reserves, cemeteries 
and parks or lightly grazed areas on 
private land (Kirkpatrick et al. 1995). 
Whilst introduced pastures were highly 
productive in the 1960s and 1970s, 
production has declined throughout 
the 1980s and 1990s. Producers fac- 
ing declining farm profitability in the 
wool and meat industries, have re- 
duced fertiliser applications, resulting 
in weed invasion and poor persistence 
of sown species. Recent surveys of 
pasture composition in the high rainfall 
zones (more than 600mm average an- 
nual rainfall) of south eastern Australia 
report a dominance of annual grasses 
and broadleaf weeds in both intro- 
duced and native pastures (Kemp and 
Dowling 1991; Munnich et al. 1991). 
As grasslands have changed from a 
perennial to an annual base, ground- 
cover has decreased in summer, re- 
sulting in weed invasion, and in- 
creased runoff. In turn, these changes 
have contributed to severe land degra- 
dation problems such as soil erosion, 
dryland salinity, soil acidification, de- 

dine in soil structure, soil fertility and 
water quality as well as loss of biodi- 
versity. 

The role of low input perennial 
grasses for sustainable 

land management 

Perennial grasses are seen as play- 
ing an important role in reducing the 
effects of land degradation (Cransberg 
and McFarlane 1994). However, sow- 
ing of introduced perennial grasses on 
upland areas is problematic because 
of high establishment costs (often 
sown aerially), high-input (fertiliser, 
lime) requirements, lack of persistence 
of sown species and weed manage- 
ment problems. As a result, pasture 
establishment on hill country has been 
very low despite considerable re- 
search and extension efforts directed 
towards developing suitable varieties 
and sowing techniques and govern- 
ment subsidy schemes being offered 
in regions with high salinity risk (Kemp 
and Michalk 1994). Increasing recog- 
nition of the economic and environ- 
mental constraints to establishing and 
maintaining introduced perennial 
grasses on hill country has led to a 
more recent focus on developing man- 
agement strategies for existing or 
sown low-input native perennial grass- 
es which will persist and provide a pro- 

ductive base in combination with 
legumes. Research and development 
of native or low-input grasses has re- 
ceived less attention over the last 60 
years, with the domestication of a few 
species for temperate areas but none 
yet available in commercial quantities 
(Lodge 1994). Little is known of the 
harvesting, sowing, establishment and 
management requirements of native 
grasses. Research into water use, 
drought tolerance and productivity 
characteristics of a wide range of eco- 
types is still in its infancy (Garden et 
al. 1995). Declining resources for re- 
search in the public sector, a reduction 
in advisory services and continuing 
emphasis on introduced pastures has 
also meant that much of the informa- 
tion regarding native grass research 
has not been 'field-tested' to the same 
degree as introduced grasses. With 
this in mind, farmers and government 
agencies from across the Murray- 
Darling Basin identified the need to 
develop an integrated approach to 
low-input perennial grass research 
and development and initiated the 
Community Grasses project. 

The Study 

During 1995, twenty-six farm fami- 
lies were interviewed in two regions 
within the winter rainfall uplands area 

Local knowledge of farmers arises from their observations, management experiences 
and adaptation of technology. 
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of the Murray-Darling Basin (Fig. 1). 
The Yass district in the state of New 
South Wales (NSW) and the north 
east region of the state of Victoria pro- 
vided contrasting perspectives on land 
degradation issues, farm enterprises 
and pasture types. Grazing is the main 
agricultural enterprise in the Yass dis- 
trict (620—680mm average annual 
rainfall), contributing eighty-five per- 
cent of local farm income, producing 
fine and medium wool and to a lesser 
extent, prime lambs and beef cattle. In 

contrast, North East Victoria has a 
greater range of agricultural industries, 
reflecting the higher rainfall (600mm to 
1,200mm) including beef, sheep, 
dairying, horticulture, tobacco, viticul- 
ture, apiculture and a growing number 
of alternative enterprises such as 
deer, emu, goats, peppermint and 
lavender oil. Semi-structured inter- 
views were carried out with 10 farm 
families in the Yass district and sixteen 
farm families in North East Victoria. 

Interviews were carried out during 
March and April 1995 when most of 
southern Australia was experiencing a 
major drought. This enabled the re- 
searcher to see first-hand how peren- 
nial grasses were persisting and to 
discuss drought management strate- 
gies with farm families. Farmers inter- 
viewed estimated the proportions of 
native and introduced perennial grass- 

Fig. 1. The Murray Darling Basin and Study Areas. 

es on their properties. These esti- 
mates revealed that most properties in 
both regions had less than ten percent 
of the total area sown to introduced 
perennial grasses and more than fifty 
percent native perennial pastures. 
However, native pastures were highly 
variable in composition with natu- 
ralised annual grasses and weeds 
dominating where only remnants of 
native grasses occurred. For the pur- 
poses of this study, family members 
were encouraged to volunteer their 
knowledge and opinions of the native 
grasses they were familiar with, re- 
gardless of whether they knew the 
common or botanical name of the 
grass. 

Farmer knowledge of native 
perennial grasses 

Farmers interviewed valued native 
pastures for providing stability in the 
farming system. They described native 
grasses in terms of their drought toler- 
ance, persistence, summer and au- 
tumn feed, animal health properties, 
variety of feed, versatility of uses and 
soil conservation attributes (Table 1). 
The ability of native grasses to come 
away after summer storms and pro- 
vide feed during prolonged dry periods 
was frequently mentioned. The follow- 

ing comment from a farmer illustrates 
this view. 

Native grasses seem to be 
the main standby even at pre- 
sent out there. Properties 
you've seen on the way up here 
are more or less dirt, well out 
there I've still got a good cover 
of grass, natural wallaby grass 
and kangaroo grass, all those 
natural grasses. Better standby 
than what some of the fancy 
grasses are. 

More than half of those interviewed 
mentioned the value of having a mixed 
diet for sheep and cattle, with native 
pastures providing both green pick 
and roughage from a range of species. 
Where farmers were familiar with indi- 
vidual species, the characteristics of 
those grasses were most commonly 
described in terms of feed value and 
observed palatability to stock, in some 
cases using local names or no name 
at all. For example, when commenting 
on the value of weeping grass 
(Microlaena stipoides), a common re- 
sponse from producers was that stock 
(sheep in particular) did not like it and 
would only graze it if there was noth- 
ing else. On the other hand, those 
farmers who were familiar with wallaby 
grass (Danthonia spp.) described it as 
the most palatable of native grasses. 
Farmers interviewed in this study also 
nominated species such as kangaroo 
grass (Themeda triandra), redg rass 
(Bothriochloa macra) and weeping 
grass as having root structures capa- 
ble of holding the soil together and 
preventing soil erosion, particularly 
from hillsides. Two farmers in North 
East Victoria who had large areas of 
taller native grasses such as kangaroo 
grass and redgrass, valued these 
species for protecting young seedlings 
and new growth from frost. The desire 
to protect native flora in grasslands 
was an additional reason for keeping 
some growth on native grasses. 

Managing native pastures: using 
local knowledge and innovation 

Some farmers interviewed showed 
considerable knowledge and innova- 

1 Yass District 
2 North East Victoria 
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tion in devising ways to increase the 
productivity and utilisation of native 
pastures. For example, by changing to 
spring lambing or calving, producers 
could make greater use of available 
summer feed when feed demand was 
highest. The feed quality of native pas- 
tures was maintained for longer peri- 
ods by burning in late winter, by subdi- 
viding paddocks and using different 
grazing strategies. Most of these inno- 
vations had arisen from direct experi- 
mentation or had been passed on from 
previous generations or neighboring 
farmers. For example, the comple- 
mentary grazing habits of cattle and 
sheep were exploited on some farms 
to get maximum utilisation of native 
pastures (weeping grass and redgrass 
in particular). 

Where weeping grass was the domi- 
nant species, producers found they 
could use cattle to graze it down, 
thereby allowing sheep to make better 
use of the feed through their closer 
grazing habits. On two properties, 
managers were planning to strip-graze 
weeping grass using electric fencing. 
These options seemed to be more 
preferable to farmers than increasing 
stock numbers and running the risk of 
land damage or running out of feed in 
dry seasons. 

Farmer knowledge of introduced 
perennial grasses: adapting tech- 

nical information 

Farmers valued introduced perennial 
grasses primarily for their productivity, 
weed control, soil protection and the 
potential for allowing greater flexibility 
in the management of farm enterprises 
(Table 1). Those farmers who had 
perennial pastures established for 
more than three years estimated those 
paddocks carried two to three times as 
much stock as unimproved (either na- 
tive or annual) pastures. Most graziers 
valued the extra feed for increasing 
weight gains and wool cuts per head, 
rather than increasing total stock num- 
bers. Reluctance to increase stock 
numbers was related to the risk in- 
volved in carrying extra livestock dur- 
ing periods of low rainfall or low prices, 
the labor required to handle extra 
stock or the farmer's stage in life. 
Producers also explained that intro- 
duced perennial pastures allowed 
greater flexibility in the farming system 
to carry out further pasture improve- 
ment, change enterprise management 
and cope with drought. The following 
comment came from a farmer who 
was able to change marketing strate- 
gies as a result of having sufficient 
feed from introduced perennial pas- 
tures. 

/ looked at the Septem- 
ber/October prices for cattle 
and / thought if / am going to 
sell my cattle then, I have got to 
have better pastures and sup- 
plement my cattle (with pasture 
silage) so that I can do it. I 
found that during the time I was 
feeding the silage, I was joining 
cattle on a rising plane of nutri- 
tion and / was getting them in 
calf much better than I had pre- 
viously. The whole thing had a 
lot of spin offs. 

Most farmers interviewed had 
changed from conventional cultivation 
or sodseeding to direct drilling of 
perennial pastures in the last ten 
years, a technique advocated by gov- 
ernment agencies as having soil con- 
servation benefits. Farmers were con- 
vinced that direct drilling provided bet- 
ter weed control, less soil disturbance, 
greater moisture retention and greater 
flexibility with the time of sowing. 
Farmers also described their experi- 
ences learning the art of direct drilling 
and the importance of understanding 
reasons for establishment failures. For 
one producer, successful establish- 
ment of phalaris had taken fifteen 
years of experimenting with different 
species, weed control techniques, fer- 
tilisers, sowing methods, and timing of 
operations. 

Finding the balance 

Farm family members interviewed 
showed a desire to balance the pro- 
duction and conservation values of na- 
tive and introduced perennial grasses 
by adjusting management techniques 
and finding niches for different grasses 
within their farm environment. Many of 
the farmers interviewed wanted to re- 
tain or enhance their native grasses 
after witnessing the detrimental effects 
of annual pastures and the poor per- 
sistence of introduced perennial grass- 
es. Consequently, they were cautious 
about using herbicides, fertilisers or 
cultivation on native pastures. 
Likewise, concerns about the persis- 
tence of introduced grasses and the 
effects of drought were frequently ex- Oppo,lunities to share local knowledge are vital to develop sustainable pasture and grazing sys- 

tems. 
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pressed by farmers. The main limita- 
tions of native pastures identified by 
land managers were low carrying Ca- 

pacity, insufficient winter growth and 
poor palatability when compared with 
introduced pastures. When asked 
about the contribution of native pas- 
tures to overall production and farm vi- 
ability, those producers with a high 
proportion of native pastures believed 
that a good clover base was neces- 
sary to maintain or increase livestock 
production, but that this necessitated 

the use of fertiliser which they felt was 
difficult to justify given the current rural 
economic climate. However, the low 
cost of maintaining native grasses al- 
lowed more fertiliser to be used on in- 
troduced perennial pastures. Despite 
this, the majority of producers indicat- 
ed that if finances improved, they in- 
tended to spread superphosphate fer- 
tiliser to prevent further clover decline 
and boost winter productivity of native 

pastures. 
The challenge for farmers is to find 

the optimum balance of native and in- 
troduced perennial pastures to satisfy 
the production and conservation re- 
quirements of a given farm environ- 
ment (Millar and Curtis 1996). Issues 
of farm viability, personal life goals, in- 
terest in conservation of natural re- 
sources, family succession and the 
availability of labor also influenced 
land managers in making decisions re- 

garding the role of perennial pastures 
on their properties. For example, pro- 
ducers engaged in fine wool produc- 

Table 1. How farmers value native Australian and Introduced perennial grasses 

Summer/autumn 
teed 

Few animal 
health problems 

Responds to summer rain 
Provides green pick 
Provides roughage 
Good teed if kept grazed or burnt 
Maintenance feed tor livestock 

Will carry livestock in drought 
Grasses persist 
Provides groundcover 

Fine wool production 
Maintaining cows after weaning 
Maintaining heifers in calf 

Reduced calving problems if 
cows kept in good condition 
Reduced worm burdens 
Contamination of wool and skins 
can be managed 

Good groundcover in summer 
and autumn 
Root structures capable of 
holding the soil 
Long term persistence reduces 
soil erosion 

Protection of young seedlings of 
clover and grass 
Protection of new growth 
Protection of native flora 

Low carrying capacity 
Low volume of feed in winter 
Poor palatability and quality of 
some species 
Effect of fertiliser and grazing on 
persistence of some species 

Increased carrying capacity 
Increased stocking densities 
Increased production all year 
round 
Increased production per head 

Increased winter production 
Summer/autumn feed 
Less supplementary feeding 
Fodder conservation 

Mixed species desirable 
Palatability vs persistence 
with some species 
Complementary grazing with 
sheep and cattle. 

Enables further pasture 
improvement 
More options for drought 
feeding 
Opportunity to change 
marketing strategies and 
enterprises. 

Highly competitive against 
weeds 
Provides groundcover 
Prevents pasture decline if 
kept tertilised and grazed 
appropriately 
Good groundcover 
Deep root systems hold the 
soil 
Deep root systems for drying 
the soil profile 
Reduce waterlogging 
Better on heavier soils 
Varies with grazing 
management 
Older varieties more 
persistent 
Self-harvested seed more persistent 
Older varieties not as 
productive 
High fertiliser requirement 
High management level 

NatIve perennial grasses Introduced perennIal grasses 

Value Advantages Value Advantages 

Variety of feed 

Drought 
tolerance 

Multiple uses 

Mixed species, beneficial for 
sheep 
Allows selective grazing 
Provides green pick and roughage 

Increased 
production 

Filling feed 
gaps 

Feed quality 

Flexibility in 
enterprise 
management 

Weed control 

Soil protection 

Water use 

Persistence 

Limitations 

Soil protection 

Frost protection 

Limitations 
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tion in New South Wales were inclined to favour low-input 
systems and did not intend to replace their native pastures 
with introduced species. On the other hand, farmers who 
had smaller properties in North East Victoria relied on in- 
creased production from introduced perennial pastures to 
maintain farm viability. These farmers used native pastures 
for specific purposes such as maintaining dry stock, reduc- 
ing calving problems or avoiding animal health problems. 

Conclusions 

One may well argue that with only two hundred years of 
European settlement and a history of dramatic environmen- 
tal degradation, Australian farmers have not yet developed 
local knowledge or have been overly influenced by science- 
based technologies in the process of agricultural modemi- 
sation. Certainly, this research demonstrated that farmer 
knowledge and decision making addresses production and 
sustainability factors in a physical, social and economic 
sense but is less influenced by ecological considerations. 
Nevertheless, with limited research and extension activity 
on native grasses, farmer knowledge of native pastures has 
evolved with little external influence and has largely relied 
on personal experience, observations and inherited infor- 
mation, in some cases based on several generations of ex- 
periences with managing native pastures. 

Although management of native grasses is constrained 
by terrain (remnants are often on hilly or nonarable coun- 
try), farmers showed considerable local innovation aimed at 
increasing the productivity of native pastures whilst trying to 
maintain them. Even amongst farmers who have adopted 
recommended pasture technology, there exists an element 
of local knowledge as a result of their adaptations of techni- 
cal information. Fine tuning of this knowledge occurs as 
farmers experiment with different establishment and man- 
agement techniques and compare the results with the latest 
technical advice or other farmers' experiences. The knowl- 
edge and expertise farmers possess needs to be recog- 
nised within the agricultural research and extension com- 
munity. As in many other parts of the world, much of this 
vital knowledge has remained hidden and marginalised 
within the traditional 'technology transfer' paradigm of agri- 
cultural science (Kloppenburg 1991). It is therefore impera- 
tive that farmers are given the opportunity to share their 
local knowledge and experience with other farmers and sci- 
entists through industry networks and joint community and 
government programs. 
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