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Summary   In this study we examine the level of 
adoption, perceptions of problems and reasons for 
non-adoption amongst graziers of the integrated weed 
control technique of spray grazing. A postal survey of 
graziers across southern Australia was undertaken in 
January 2004. Awareness of spray grazing was high 
amongst respondents (87.9%) with many of those 
familiar with this technique intending to use it in the 
future (53.5%). Respondents highlighted a range of 
problems associated with the use of spray grazing, 
most commonly involving stocking rate and the 
technical aspects of chemical application. The most 
common reason for non-adoption was an aversion to 
using chemicals. Other non-adopters of spray grazing 
provided a range of well thought out reasons for having 
not applied this weed control method. Further research 
is required to understand the barriers to adoption of 
weed management strategies amongst less motivated 
producers.

Keywords    Adoption,  survey,  perceptions,  spray 
grazing.

INTRODUCTION
Weeds are estimated to cause a $1870 million an-
nual loss in production for the Australian livestock 
industry while only $315 million is spent on their 
control. This estimate contrasts with the Australian 
cropping industry where $1033 million is spent on 
weed control and losses in production account for 
only $346 million (Sinden et al. 2005). This disparity 
between production losses and funds spent on control 
potentially indicates a lack of adoption of weed control 
in the grazing industry, despite control methods hav-
ing been researched and proven successful for many 
pasture weeds (Dowling et al. 2000).

The lack of adoption of apparently successful 
control practices in pasture systems is a concern 
(Dowling et al. 2000) and could be due to a variety 
of technical, climatic, economic and social reasons. 
However, there appears to be little information on 
adoption of weed control techniques and strategies by 
graziers to help clarify these reasons or to assist with 
the uptake of effective weed management strategies 
(van der Meulen et al. 2006).

As part of a large national survey of graziers to 
identify best weed management practices currently in 
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use, we included a series of questions on the adoption 
of spray grazing as a technique that integrates both 
herbicide and livestock into the weed management 
approach and is regarded as a successful technique 
by researchers for a variety of weeds (Dowling et al. 
2000). This paper reports on a preliminary analysis of 
the results of those questions with the aim of bench-
marking the level of adoption and elucidating the 
issues of adoption of spray grazing by graziers.

MATERIALS AND METHODS
The postal survey was sent in January 2004 to 7000 
sheep graziers across southern Australia whose ad-
dresses were held by a commercial marketing data 
base provider. A response rate of 13.3% was achieved 
with 934 useable surveys returned. The questionnaire 
included a statement describing spray grazing devel-
oped from Dellow’s (1997) review of the technique. 
Respondents were asked a combination of ‘yes/no’ 
response questions along with open-ended questions. 
The results from the ‘yes/no’ questions are presented 
as a per cent of the respondents answering these 
questions. The answers to the open-ended questions 
were categorised and the percentage of respondents 
reporting a categorised response presented. As a 
respondent could provide more than one response to 
an open-ended question, the percentages presented 
are expressed as a proportion of the total number of 
respondents within each group.

RESULTS AND DISCUSSION
Awareness and adoption of spray grazing   Of the 
934 respondents, 87.9% indicated that they were aware 
of spray grazing. Amongst those who were aware of 
spray grazing, 63.9% had trialled or implemented it. Of 
the respondents that had reported using spray grazing 
88.6% indicated that they had found it successful and 
90.3% of these producers, having reported success, 
indicated that they intended to use it again. Of the 
7.6% of respondents that reported spray grazing as 
unsuccessful, 47.5% insisted they would use it again 
(Table 1). Whether they had found it successful or not, 
over half (53.5%) of all respondents aware of spray 
grazing reported that they intended to use it again (not 
shown). A recent telephone survey of graziers across 
south-eastern Australia (van der Meulen, Reeve and 



858

Fifteenth Australian Weeds Conference

Sindel, unpublished data) found 82.5% of respondents 
were familiar with spray grazing. This result supports 
the high level of awareness amongst graziers of spray 
grazing found in this study. However, the rate of 
adoption is likely to vary between groups within the 
grazing industry.

The problems associated with spray grazing   De-
spite the apparent successful adoption of spray grazing 
amongst these respondents, many reported problems 
with its application. Only 25.6% of those respondents 
reporting success with spray grazing gave no response 
when asked if there were any problems associated with 
its use (Table 2). Amongst the respondents reporting 
the successful use of spray grazing, the most com-
monly reported problem was attaining the necessary 
stocking rate (17.8%). This was most commonly re-
ported as a difficulty in sustaining a high enough stock 
density to facilitate the grazing out of the weed. The 
next most common problems were getting the timing of 
application correct (9.9%), non-target species damage 
(6.9%), climatic conditions at application (5.4%) and 
chemical application rates (4.1%). As suggested by 
Dowling et al. (2000), these technical aspects of spray 
grazing appear to be a problem for some producers. 

What is apparent from the results is the wide 
variety of issues being raised by respondents. Whilst 
there are many issues related to the technical aspects 
of spray grazing, the responses are influenced by, 
and in turn influence all the farm systems and touch 
on a variety of social, environmental, and ultimately 
financial issues.

Of the respondents who had perceived spray 
grazing as unsuccessful, the most common reason 
for failure was ‘inadequate stocking rate’ (Table 3). 
This reinforces the similar result found amongst those 
reporting success with spray grazing. Attaining ad-
equate stocking rate appears to be the most commonly 
perceived problem with the use of spray grazing. 

Apart from several responses that point to an in-
herent failure in the technique, such as ‘incomplete kill 
of weed’, the majority of responses from producers in 

this group indicate errors in application. Such admis-
sions include ‘inadequate stocking rate’, ‘incorrect 
timing of application’ and ‘incorrect rates applied’ and 
are characterised by a response that can be influenced 

Table 1.   The responses given by graziers to questions about spray grazing (SG).

Yes No Unsure No response n

(%)

Were you aware of SG? (all respondents) 87.9 9.7 0.0 2.4 934

Have you ever trialled or used SG? (those aware of SG) 63.9 34.5 0.0 1.6 821

Did you find SG successful? (those that use SG) 88.6 7.6 0.0 3.8 525

Will you use SG again? (those reporting SG as successful) 90.3 3.2 0.9 5.6 465

Will you use SG again? (those reporting SG unsuccessful) 47.5 40.0 5.0 7.5 40

Table 2.   Respondent perceptions of the problems 
with spray grazing for those reporting it successful. 
(n = 465).

Categorised responses %

Attaining necessary stocking rate 17.8

Difficulties in timing of application 9.9

Non target species damaged 6.9

Climatic conditions at application 5.4

Correct chemical application rates 4.1

Incomplete kill of weed 3.7

Seasonal climatic conditions 2.6

Incompatible with farm operations 1.9

Reduced livestock performance 1.5

Poisoning of livestock 1.5

Having time to do it 1.3

Application in difficult terrain 1.3

Overgrazing 1.3

Paddock size 1.3

Expense 1.1

Loss of grazing time 1.1

Short term fix only 0.9

Type of livestock 0.9

Withholding periods for livestock 0.9

Don’t like chemicals 0.6

New weeds emerged 0.6

Weed maturity differences 0.6

Contractor availability 0.4

Herbicide resistance concerns 0.4

Alternative methods better 0.2

Effect not immediate 0.2

Mistakes in application 0.2

No response 25.6
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by respondent management (Table 3). This admission 
of error, and therefore potential for correction in subse-
quent application, may explain the large proportion of 
producers intending to use spray grazing again despite 
their perceptions of a lack of success. 

Reasons for non-adoption of spray grazing   Al-
though aware of spray grazing, 34.5% of respondents 
had not trialled or used this technique (Table 1). The 
most commonly reported reason for not using spray 
grazing was an aversion to using chemicals (10.6%). 
A further 4.2% of respondents also reported that they 
do not use chemicals at all, some indicating that they 
were certified organic and others more informally 
organic producers (Table 4). These social reasons for 
non-adoption were predicted by Dellow et al. (2000), 
however the large number of respondents suggesting 
them is informative for future extension strategies. 
The respondents who reported an aversion to the use 
of chemicals did not rule out the use of spray grazing. 
There is potential that if a significant weed problem 
was to develop and if they were well informed, these 
graziers may choose to implement spray grazing. The 
organic or informally organic producers, on the other 
hand, are unlikely to accept spray grazing, given the 
practice involves stock feeding on chemically treated 
plants. 

Some respondents reported either that there were 
‘no weeds suitable’ (8.5%), that spray grazing was ‘not 
necessary’ (8.1%) or that weeds were ‘not a problem’ 
(2.5%). If the perceptions of these respondents are 
correct, there is a group of respondents for whom the 
adoption of spray grazing may provide no benefits. 

In general, respondents listed a broad range of 
reasons as to why they had not adopted spray graz-
ing (Table 4). These responses varied widely from 
perceived limitations caused by fixed farm physical 
characteristics, expense and lack of time through to 
specific concerns regarding the impacts and perceived 
side effects of spray grazing. Only a very small propor-
tion of respondents (1.8%) reported that their reason 
for non-adoption was that they didn’t know how to 
implement this technique (Table 4). 

With regard to spray grazing Paterson’s curse 
(Echium plantagineum L.), Dellow et al. (2000) 

Table 3.   Respondent perceptions of reasons spray 
grazing failed for those reporting it unsuccessful (n 
= 40).

Categorised responses %

Inadequate stocking rate 30.0

Incomplete kill of weed 15.0

Incorrect timing of application 12.5

Climatic conditions at application 7.5

Incorrect rates applied 7.5

Type of livestock 7.5

Weed maturity differences 7.5

Paddock size 5.0

Short term fix only 5.0

Stock not eating weed 5.0

Don’t like chemicals 2.5

General error in application 2.5

Incompatibility with farm operations 2.5

Livestock performance compromised 2.5

Non target species damaged 2.5

Seasonal climatic conditions 2.5

Don’t know or unsure 2.5

No response 10.0

Table 4.   Respondent perceptions of the reasons they 
have not trialled or used spray grazing (n = 283).

Categorised responses %

Do not like chemicals 10.6

No weeds suitable 8.5

Not necessary 8.1

Land not suitable 7.4

Expense 6.4

Alternative methods better 5.3

Do not use chemicals 4.2

Do not have equipment 3.5

Lack of time 3.5

Incompatible with farm operations 2.8

Paddocks not set up for it 2.8

Weeds not a problem 2.5

Seasonal climatic conditions 2.1

Do not know how 1.8

Herbicide resistance concerns 1.8

Don’t have required livestock 1.4

Chemical residue in livestock 1.4

Livestock withholding periods 1.1

No reason 1.1

Fencing failed 0.4

Livestock health issues 0.4

Non target species damaged 0.4

Only a short term fix 0.4

Other weed priorities 0.4

Social or family reasons 0.4

Weeds are beneficial 0.4

No response given 28.3
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postulated that livestock health issues might be a major 
cause of a lack of adoption. In this study we have found 
that very few non-adopters reported this as a reason 
(Table 4) and producers who had used spray grazing 
and suggested that livestock poisoning or health issues 
had been a problem were in a minority (Table 2).

Many of the respondents choosing not to use spray 
grazing have well defined reasons for not taking up 
this practice. Only 28.3% of respondents within this 
group gave no response to this question (Table 4), the 
balance giving at least one reason for not using spray 
grazing. This finding suggests that the majority of the 
respondents who have not adopted spray grazing have 
given the technique some consideration and found 
that they lack the resources to undertake it or that it is 
unsuitable for their particular situation. 

CONCLUSIONS
We have found in this study a high level of awareness 
and moderate use of spray grazing amongst graziers. 
Amongst users of spray grazing, attaining an adequate 
stocking rate appears to be the most common problem. 
Respondents also reported many issues with the techni-
cal aspects of herbicide application. These problems 
provide an indirect insight into the possible barriers to 
adoption of spray grazing amongst graziers. An aver-
sion to the use of chemicals was the most commonly 
reported reason given by those graziers who had not 
tried spray grazing. Other non-adopters gave a range 
of well thought out reasons for having not applied 
this technique.

These results may provide some insight into the 
problems associated with the extension and adoption 
of other new or lesser-known weed control techniques. 
As well as barriers such as infrastructure and resource 
limitations, the complexity of the technical aspects of 
the control method, and the social and psychological 
issues all need to be considered.

It is important to realise that the respondents to this 
survey, having taken the time to complete and return 
the questionnaire, are more likely to have been inter-
ested in weeds and motivated to control them than the 
large population of non-respondents. Further research 
is required to understand the barriers that these graziers 
have to adoption of weed control techniques. 
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