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1. Summary 

The threat of climate change and its potential impact on the world’s wine 

producing regions is increasingly reported but its true impact, and a region’s 

ability to adapt to perceived or actual changes, less so. This paper examines 

the extent of climate change over the last fifty years in the Barossa Valley 

(BV), Australia. It assesses Growing Season Temperatures (GST), the 

incidence of heatwaves and the decline in winter/spring rainfall based on data 

from the BV’s principal weather station in Nuriootpa and from supporting data 

on rainfall from a grower in Lyndoch. It addresses the adaptive capacity to 

changes in climate by interviewing growers, viticulturists and scientists in the 

BV region, to ascertain the practices employed to meet the climatic 

challenges faced. The costs incurred through the adoption of adaptive 

practices are also assessed. 

 

The key findings are that the BV has become warmer with a greater incidence 

of heatwaves and increase in maximum temperatures. It is also experiencing 

depletion in winter and spring rainfall, a pattern more marked in the north of 

the valley than the south. Adaptation specifically related to a changing climate 

is being practiced, with the focus on securing access to water and improving 

its use and speed of delivery to the vineyard. Adaptation incurs both financial 

costs as well as potential costs to wine quality, however the resilience of the 

BV, its growers and the principal variety Shiraz, suggests the BV’s reputation 

is, at present, not under serious threat. 
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2. Introduction 

Over the last twenty-five years, the body of evidence suggesting that the 

Earth is currently in the midst of a period of general warming, appears 

indisputable (Reisinger et al 2014, Randall et al 2012, Lobell et al 2008). The 

majority of the published academic papers that explore the possible changes 

or effects on viticulture in Australia suggest, with varying degrees of certainty, 

that for most regions, vine-growers will experience increasingly early 

budburst, ripening and harvest dates (Sadras and Petrie 2011; Webb et al 

2012). The corollary of this is that with a potentially changing climate comes 

the need for adaptability to cope with that change. Whatever the traditions of a 

given region i.e. the nature of the trellis system used, irrigation, soil and water 

management etc. all aspects of viticultural husbandry have to be examined to 

ensure that the function of the vineyard is sustained and quality maintained. 

With increasing climatic change the suitability of the very cultivars that may 

have helped make the region’s name may begin to be questioned (Clothier et 

al 2012). So far no major region has seen any sizeable shift to potentially 

more ‘suitable’ varieties, an unsurprising result given that variety is so often 

seen as fundamental to not only style and quality but also acceptance in the 

market. Yet with evidence pointing to global warming leading to changes in 

plant phenology (Grab and Craparo 2011; Menzel et al 2006; Quenol et al 

2014), the likelihood of new varieties coming to supersede those already 

planted increases.  
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2.1 Why Focus on the Barossa Valley? 

The Barossa Valley (BV) is arguably Australia’s most well-known, major 

region for the production of premium (red) wines. Corroborating evidence for 

this includes the total weighted average price (for reds) per tonne, that in 2015 

was A$1,935, the highest amount for red grapes in mainland Australia. The 

Yarra Valley was the next highest with A$1726. In the same year, 50% of the 

wines that were exported from the Barossa Valley were supplied at ex-cellar 

prices between A$10 and A$20 as compared with just 5% (at that price point) 

nationally (Wine Australia 2015). The importance therefore of the BV, not only 

within Australia but also on the global market as Australia’s unofficial flag-

bearer, cannot be underestimated. This ensures that the decisions made (if 

necessary) of the vine-growers and producers in this region in adapting to 

climate change, are of significant relevance to similarly temperate regions of 

production both nationally and potentially on a global scale. 

 

Geographically, the BV (rather than the larger Barossa Geographical 

Indication) covers 579km2 (Robinson and Sandercock 2014) of undulating 

land that sees a median altitude of 278m (Hall and Jones 2010). It occupies a 

temperate area of South Australia with a median Growing Degree Day (GDD) 

total of 1852, scoring a ‘III’ in Winkler’s regional classification (Hall and Jones 

2010; Winkler et al 1974). For the sake of context, this places the BV in a 

similar GDD classification to Napa Valley at 1883 GDD’s (Hall and Jones 

2010).  
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Figure 1: The Barossa Zone with the Barossa Valley Region clearly 

delineated (Robinson and Sandercock 2014) 
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The suitability of the BV for this research depends critically on its relative 

spatial homogeneity (Hall and Jones 2010) with 67% of its area falling into 

Winkler’s Zone III (the warmer third lies almost entirely along the western 

edge of the valley). With such relative spatial homogeneity, incidences of any 

successful adaptive choices made by vine growers should, in theory, be 

transferable to the majority of neighbouring vineyards. Logically this should 

lead to more reliable reporting of any adaptations being used, as they are 

likely to be adopted by many. This relative spatial homogeneity enables the 

researcher to concentrate on data provided by the Barossa Valley’s principal 

weather station, which is located in Nuriootpa (station number 23373 opened 

in 1996) at the northern end of the valley. For data used prior to this date, 

Nuriootpa’s previous station (number 23321), located on the same ground but 

thirty metres distant, provides data back to 1952. At 275m elevation it 

occupies a position just three metres below that of the median and with 

gradually declining altitudes as one moves south through the valley, it “more 

or less offset[s] increasing latitude giving comparable temperatures for the 

valley’s lower elevations throughout” (Gladstones 2011). This negates the 

necessity for interpolated data or for the use of temperature adjustments for 

location and altitude.   

 

2.2 Research Focus and Relevance 

The aim of this research is to address three questions:  

1. Has the Barossa Valley experienced climate change over the preceding 

fifty years? To answer this, the temperature experienced during the growing 

season (GST), within the defined time period of the 1st of October to the 30th 
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of April, will provide the bulk of data to be analysed relating to temperature. 

Within this, the occurrence and frequency of heat events will be examined as 

they have a potentially dramatic and deleterious effect on vines over and 

above any incremental increase in mean temperatures (Webb et al 2010). 

Rainfall will also be examined with particular focus on winter and spring 

rainfall as a decline would have potentially serious repercussions, especially 

in a region where water may be becoming an increasingly scarce resource. 

 

2. Has there been a shift in the climate experienced by the BV’s vine-growers 

and what adaptive practices are they engaged in to help ameliorate any 

potentially damaging change to ensure the continued viability of this premium 

region? This provides the greatest challenge to the researcher as deducing 

where ‘additionality’ (i.e. a specific practice only undertaken as a result of real 

or perceived change in the climate) is truly being employed, rather than simply 

good or excellent viticultural practice, requires particular attention and care. 

The principal areas of focus will be water, i.e how and when to use it and how 

water use efficiency (WUE) can and is being maximised? It will also include a 

summary of viticultural practices that are actively being employed (or ignored) 

throughout the Valley; and the role of certain varieties and whether there is an 

increasing preference for, or move away from, some cultivars and associated 

rootstocks. 

 

3. Has the adoption of adaptive strategies and techniques resulted in 

additional costs? This will focus on the financial implications and the effect on 
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sustainability but will also consider whether any change in climate could or is 

posing a threat to the BV’s reputation for quality.  
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3. Current Research 

With many wine-producing regions of significance in South Australia, there 

are a number of institutions dedicated to supporting the wine industry through 

the provision of both academic output and practical guidance. The work of 

these organisations e.g. the South Australian Research and Development 

Institute (SARDI), the Australian Wine and Research Institute (AWRI) and the 

Barossa GI’s (Geographic Indication) Barossa Grape & Wine Association 

(BGWA), provide much of the current research examined here.  

 

3.1 Climate: an Australian Perspective 

‘Temperature is central to all aspects of viticulture’ (Gladstones 2011), there 

are few who would argue against this. Whether it is the timing of budburst, the 

success of flowering, the onset of ripening and/or ultimately fruit ripeness, 

temperature is the driver of vine phenology (Gladstones 2011; Iland et al 

2011; Winkler et al 1974). With the vine’s phenology so closely linked to 

temperature (Menzel et al 2006), awareness of trends evident in the recent 

climatic record are highly pertinent to vine growers who want to plan which 

variety and/or rootstock to plant as well as informing their decisions on row 

orientation, trellising and irrigation infrastructure etc. The current consensus of 

opinion is that warming is occurring, evidenced by Dr Blair Trewin of 

Australia’s Bureau of Meteorology (BOM) who observed that the number of 

records being broken for higher temperatures is approximately twice that for 

lower temperatures (Grace and Hayman 2009). In a climate that is relatively 

benign one would expect a greater level of similarity between the incidences 

of both cooler and warmer conditions. 
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There is also evidence of both increased maximum temperatures and duration 

of those temperatures (Thomas and Hayman 2013). This has encouraged 

much work on how vine-growers can best protect their crop and vines from 

predicted heat-waves, including the timely application of water viewed as 

critical to the reduction of heat-stress impact (Thomas and Hayman 2013; 

Webb et al 2010).  

 

Rainfall is also key to the long-term stability of viticulture. To understand the 

potential pressure on water availability in the BV, it is necessary to look not 

just at the rainfall patterns in and around the Barossa but in South-Eastern 

Australia in general. Much of the supplementary irrigation water necessary for 

vineyards in the BV is sourced from the Murray River and if the Murray is not 

being replenished due to declining rainfall in the region, then the sustainability 

of agriculture as a whole is compromised (CSIRO 2010). It is also a 

recognised phenomenon that less rainfall results in an even greater decline in 

streamflow. A 13% reduction in rainfall in the Murray-Darling basin during the 

period 1997-2006 led to a decrease in streamflow of 44% and resulted in 

lowered irrigation water allocations (CSIRO 2010; Chiew and Prosser 2011). 

Lower rainfall can also lead to earlier budburst as drier and thus warmer soils 

encourage precocity (Webb et al 2012) and the concomitant early onset of 

ripening that may lead to vintage compression or berry ripening in the hottest 

months and a potential deleterious effect on quality (Coombe and Iland 2004). 

Water therefore, and the efficient use of this vital resource, appears 

fundamentally linked to the BV’s continued sustainability.  
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3.2 The Need for Adaptability: A Growing Concern 

With the current research on climate demonstrating unequivocally that South 

East (S.E) Australia is at present experiencing a warming trend and a decline 

in rainfall and associated streamflow, the work of both the academic 

community and those in the field, has focused much attention on which 

specific adaptive techniques are best suited to meet these climatic 

challenges. This paper is concerned primarily with the research that has 

focused on maximising WUE in the vineyard and those that have considered 

the suitability of different varieties and rootstocks to the climate currently 

being experienced within the BV.  

 

3.2.1 Water and its Preservation 

Research as yet unpublished (McCarthy 2015, pers comm.) has 

demonstrated the effectiveness of mulch within an established Cabernet 

Sauvignon vineyard in South Australia. Over a four year period mulched vines 

yielded approximately 1.7 tonnes (T) per hectare (ha) more than un-mulched 

vines (even with slightly less irrigation). Mulch acts as an insulation blanket for 

the soil, slowing both its warming and the speed of evaporation thus helping 

to retain moisture. A further demonstration of the relative effectiveness of 

mulch has been undertaken at one of the Rohrlach’s family vineyards at Light 

Pass in the BV where in conjunction with the BGWA the aim was to see if 

yields of mulched vines could be maintained with significantly reduced 

irrigation. With 57% less water than the control, yield did decrease by 21% but 

the fruit was deemed to be of higher quality (and therefore commanded a 

better price on the market) thus offsetting, at least to some degree, the 
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reduction in tonnage (Robins 2015, pers comm.). Clearly mulch has a 

potential part to play in the preservation of water and sustainability of yields, 

and this is explored later in ‘Results and Analysis’.  

 

3.2.1 Rootstocks and Varieties 

With the effects and potential on-going effects of a reduction in rainfall 

(CSIRO 2010), there has been an increasing interest in the use of drought 

resistant rootstocks in South Australia. As of 2006, rootstocks only accounted 

for approximately 20% of plantings within the State (Dry 2007). As a 

phylloxera free region, most vine-growers have traditionally planted on own-

roots, although the efficacy and vigour of rootstocks such as Ramsey (vitis 

champinii), have been recognised for more than four decades. Some 

rootstocks e.g. Ramsey, can impact on Potassium uptake and affect juice pH 

(Ruhl 1989), such ‘cost’ and quality issues will be discussed later under ‘The 

Economics of Adaptation’. 

 

In 2008, a rootstock trial was undertaken in the BV with the Barossa’s 

signature variety Shiraz as the scion. Over three seasons six different 

rootstocks and a seventh on own roots were observed to determine which 

performed best in terms of yield. Of the irrigated vines, own-rooted Shiraz had 

the highest yield and of those un-irrigated only Ramsey was able to maintain 

comparable yields (over the first two years of the trial), suggesting in the 

absence of available water, Ramsey may provide some level of sustainability 

(Kidman et al 2014). 
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The subject of cultivar suitability is a complex one. The BV enjoys a long and 

significant association with Shiraz and together they benefit from a high level 

of market recognition. The large scale planting of alternative varieties is 

therefore unlikely to occur unless climatic conditions become unsustainable 

for Shiraz or market conditions change significantly. Shiraz in the BV accounts 

for 59% of the vineyard area and 58% of the tonnage at crush in 2015 (Wine 

Australia 1, 2015). It is the region’s iconic variety with vines dating back to the 

1850’s, which points to Shiraz’s historical suitability. Recent research has 

shown that increasing temperatures can lead to decoupling of anthocyanins 

and sugars, irrespective of irrigation applied or fruit load in Shiraz (Sadras and 

Moran 2012), but there has been no immutable data so far produced that 

points to the hegemony of Shiraz in the BV as being under threat.  

 

With climate warming comes the potential for some varieties, planted at the 

cooler limit of their geographical range, to ripen more readily resulting in a 

greater number of consistently ‘good’ or well-regarded vintages (Lough et al 

1983). An alternative scenario is also possible i.e. that warming could take a 

variety(s) beyond its ability to produce premium fruit due to earlier onset of 

ripening resulting in fruit ripening during the hottest months and therefore the 

risk of a concomitant decrease in quality. What is apparent is that the range of 

‘Grapevine Climate/Maturity Groupings’ (Jones 2006) as displayed in Figure 

2, can underestimate the plasticity or range of temperature in which certain 

varieties are able to produce premium fruit for wine production (Van Leeuwen 

et al 2013). The most obvious example of this being the very different GST’s 

experienced in the classic Riesling producing regions of the Mosel and Clare 
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Valley. It can also underestimate the non-plasticity of some varieties in that 

they continue to retain cultivar specific aromatic characteristics as well as 

similar levels of titratable acidity (TA), pH or anthocyanin levels even when 

experiencing higher GST’s (Sadras et al 2013). The trends in cultivar 

selection will be examined in more detail in ‘Results and Analysis’ to see if the 

BV is considering adaptation to suit changes in climate. 

 

 

Figure 2: Climate-maturity groupings based on relationships between 
phenological requirements and mean GST’s for high to premium quality wine 
production in the world's ‘classic’ regions for many of the world’s most 
common cultivars. (Jones, 2006).  
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3.3 Costs 

3.3.1 Water 

If adaptive capacity is almost entirely linked to water (Hayman 2015, pers 

comm.), then the price and availability of this resource is fundamental to the 

BV’s sustainability in a period of warming. Vine-growers access water from a 

number of sites including private dams, bores, mains water and through the 

Barossa Infrastructure Ltd (BIL). BIL is a not for profit, unlisted public 

company with capacity to supply 10 gigalitres (GL) per annum of 

supplementary irrigation water to BV’s vine-growers (BIL currently has 350 

customers). Whilst it is very difficult to estimate current usage across the 

Valley, 1 megalitre (ML) per hectare per annum is a reasonably standard 

figure depending on the fruit load, variety and vagaries of the vintage etc. 

(Gibson; Hentschke 2015, pers comms.). A hot vintage and/or heatwaves 

and/or low rainfall, especially through winter and spring, can see the necessity 

for supplementary irrigation significantly increase. The cost of water in the BV 

during the 2015/16 vintage was A$3,500 per ML for South Australian Mains 

water and A$720 per ML (premium water tariff) for BIL water. BIL also charge 

a one off fee of A$1750 per ML (for which 1750 shares are awarded, meaning 

that growers become part owners of the scheme),  (Shanks 2015, pers 

comm.). 

 

3.3.2 Mulch 

Mulch comes in various forms as proprietary formulations, as straw or through 

the cutting of mid-row swards that are then scattered under vine. In 

Marlborough, in the early 2000’s, a three-year research project concluded that 
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applying under-vine mulches was uneconomic even after the savings in water 

and herbicide had been accounted for, whilst still recognising the long-term 

benefits to soil biota etc (Agnew et al 2002). The previously quoted vineyard 

trial at one of the Rohrlach’s Family vineyards at Light Pass in the BV spent 

A$3,500/Ha on an under-vine proprietary mulch, 50cm wide and 10 cm deep 

with an advertised effective lifespan of 5-7 years (Robins 2015, pers comm.). 

Consideration to the economics of mulch will be further addressed in ‘Results 

and Analysis’. 

 

3.3.3 Rootstocks 

Planting a vineyard with vines grafted to a rootstock doubles the cost over 

own-roots to approximately A$5.5 per vine (Habermann 2015, pers comm.). 

As vineyards are replaced so infrequently the high initial cost of using 

rootstocks is negligible once spread over the working lifetime of the plot. 

However the efficacy of the rootstock chosen needs to be demonstrably better 

than own-roots at dealing with drier conditions, increased salinity, even the 

prospect of phylloxera to make it a palatable option for growers. 

 

3.4 Returns – Grape Prices 

As of the 2015 vintage, tonnage prices of the three main red varieties planted 

in the BV; Shiraz, Cabernet Sauvignon and Grenache, commanded prices 

significantly higher than those for the two main white varieties, Chardonnay 

and Semillon. 
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Variety Average price 

per tonne A$ 

Total value purchased in A$ 

Shiraz $2,137 $31,197,671 

Cabernet Sauvignon $1,808 $5,373,119 

Grenache $1,495 $2,851,974 

Chardonnay $580 $842,267 

Semillon $603 $909,092 

  

Table 1: BV’s five main varieties in volume purchased during the 2015 vintage 

(Wine Australia 1 2015) 

 

This is unsurprising given the warm nature of the climate and the Valley’s 

known history for predominantly red varieties but the driving force behind a 

grower’s decision to grow Shiraz is that it can also command a price, due to 

its success and familiarity in the market, beyond the reach of others with the 

exception perhaps of Cabernet Sauvignon. Yield is also important and whilst 

Semillon can produce on average much higher tonnages than Shiraz, this is 

not usually three to four times the yield that would make it a favourable 

financial comparison with Shiraz. Where does this leave ‘alternative’ varieties, 

varieties that originate from more Mediterranean style climates, i.e ones that 

are similar to the BV? This will be discussed further in ‘Results and Analysis’. 
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3.5 The Vine-Grower’s View 

In 2015 the BGWA conducted a survey of 418 Barossa Valley growers and 

with a response rate of 42% (174 growers) it acts as a definitive statement of 

grower’s current status, plans for the future, and general concerns (Appendix 

8.3). In response to the question ‘Have you initiated any new vineyard 

practices in light of the changing climate?’ 66% of participants said ‘yes’. Of 

the eighty-one more expansive answers, sixty-one listed water security or 

methods of water preservation or WUE in their reply (these responses often 

outlined other practices such as use of rootstocks, cultivar change etc). The 

final question in the survey asked growers to rate in order of importance, 

BGWA led activities/areas of support for the coming year; the area in most 

demand was information on ‘water security and availability’.  
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4. Methodology 

4.1 Determination of Barossa Valley climate patterns or changes over 

the past fifty years. 

The decision to focus on the last fifty years of the BV’s climate data was 

based on the generally accepted view that a minimum of thirty years’ of 

records are necessary to provide reliable comparisons over time (Gladstones 

2011). Therefore by interpreting data in excess of that minimum, this paper 

would be furthering the validity of any conclusions made. By using half a 

century’s worth of data, any statistical noise created by seasonal or decadal 

fluctuations that might otherwise skew the results in a direction that was not 

truly representative, should therefore be eliminated. (Gladstones 2011, Petrie 

and Sadras 2008).   

 

The choice of the Barossa Valley as the area of study was based on two 

important factors. Firstly it was the relatively spatial homogeneity of the Valley 

that sees two thirds of its geographical area occupy region III in Winkler’s 

Degree Day classification (Hall and Jones 2010; Winkler et al 1974). It was 

felt that by having a region that experienced a similarity of climate throughout 

the valley, that any adaptive techniques being adopted by growers would 

have the potential to be valid adaptations for all. This should then point to any 

consensus within the valley concerning the specific viticultural adaptations 

considered the most effective in combating potential climate change. 

Secondly, although there are clearly some climatic differences experienced 

between the south and the north of the valley, the position of the principal 

weather station at Nuriootpa is such that it ameliorates the need for any 
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complicated adjustments between the small fluctuations in both latitude, 

altitude and site that affects any undulating valley such as the BV. As was 

addressed in the introduction, at 275m elevation, the weather station occupies 

a position just three metres below that of the median and with gradually 

declining altitudes as one moves south through the valley it ‘more or less 

offset[s] increasing latitude giving comparable temperatures for the valley’s 

lower elevations throughout’ (Gladstones 2011). Nuriootpa’s weather station 

also has uninterrupted data going back to 1952 and even though it was 

moved in the mid 1990’s, it was only moved by approximately 30m and 

underwent a ‘homogenisation’ process, that ensured that any impact of this 

move was accounted for in subsequently reported data (Ray 2015, pers 

comm.). 

 

All historical data for temperature (minimum, maximum and mean) and rainfall 

for Nuriootpa’s weather station is available through the Australian Bureau of 

Meteorology’s website (BOM 2015). For data since 1996, station number 

23373 has been used, prior to this date it was station number 23321. 

Although other temperature based indices were considered e.g. Growing 

Degree Days (GDD), the Huglin Index and the Biologically Effective Degree 

Day (BEDD) index (Gladstones 1992), GST was considered the simplest and 

most manageable indices and entirely appropriate for this region for the 

reasons already discussed (Hall and Jones 2010). The growing season period 

(viticulture) for the southern hemisphere is commonly considered to start, for 

GST purposes, from the first of October through to the 30th of April the 

following year. This is the time period used for data collection for temperature 
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throughout the results section of this paper and whilst it is possible to argue 

for the inclusion of September (as budburst usually occurs in this month) the 

data generated would then be out of step with the majority of other research 

into growing season conditions. Whilst mean temperature is an important 

factor considered in this paper, both the frequency of occurrence and duration 

of maximum temperatures was considered essential to assess the necessity 

for any adaptive provision made by growers specifically as a result of 

heatwaves. 

 

Rainfall was calculated throughout the year rather than simply the growing 

season as the majority of precipitation has historically occurred during the 

winter and spring months. The very real issue of water availability/security and 

sustainability has already been mentioned, so changes to both volume and 

timing of rainfall could have serious long-term consequences for the region. 

Therefore, winter and spring rainfall was calculated across the last fifty years 

using data from Nuriootpa and from an historic record provided by a grower in 

Lyndoch (Semmler 2016, pers comm.), in the south of the region, to provide a 

comparison. Here the Semmler’s rainfall collection data comes from a site at 

200m elevation. 

 

In order to display the findings on temperature most usefully, it was decided to 

show not only mean GST’s but also the number of events over the last fifty 

years that would qualify under the definition of a heatwave, as defined by the 

southern Australian regional office of Australia’s BOM. Their definition is: five 

consecutive days with maximum daily temperatures of 35 degrees or above, 
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or three consecutive days of forty degrees or above. It was also decided to 

show temperature and rainfall as deciles. By using this method where deciles 

are ‘calculated by ranking the years in the historical record from coolest to 

warmest or driest to wettest and dividing the data into ten equal bins’ (Thomas 

and Hayman 2013), it was hoped that the subtleties of any change in the 

climate record would be magnified. For these purposes, the historical record 

was the first thirty years of the fifty-year period with the last twenty most 

recent years, compared against the preceding thirty. 

 

4.2 Investigation of changes made by viticulturists/wine producers in 

response to perceived or actual changes in climate patterns 

Data collection for this part of the research was mostly qualitative in nature. 

The very recent survey, already discussed in ‘Current Research’, by the 

BGWA on the BV’s growers (Appendix 8.3) provided a significant quantitative 

sample of grower’s views, concerns and current or intended practices in the 

face of perceived climate change. This, along with a literature review of the 

topic being researched, led to the formulation of a questionnaire (Appendix 

8.4) that formed the framework for face-to-face interviews with selected 

respondents. In selecting the people interviewed (Appendix 8.2), there was an 

almost unavoidable bias on the part of the researcher as those approached 

were eminent academics, viticulturists, and climatologists and therefore 

people who were invested in the themes of this paper. The same bias existed 

in the selection of growers to interview as they were primarily drawn from 

recommendations of Australian based MW’s, the aforementioned viticulturists 

and the BGWA. The bias is the result of recommendations to individuals, 
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perceived to be engaged and invested in the themes being researched, by the 

person recommending (this is at least in part corroborated by the fact that no 

one recommended to this researcher refused to be interviewed).  

 

Following the initial twenty-three interviews (and as a result of being 

conscious of the bias in the selection process), a questionnaire was 

formulated aimed specifically at growers that hoped to encourage mass 

engagement through its brevity (it only consisted of seven questions and six 

of those were answerable with one click of a mouse), and this was 

‘advertised’ in the title (Appendix 8.5). This questionnaire, despite being sent 

on two different occasions as part of the BGWA’s weekly electronic newsletter 

to all growers was completed by relatively few respondents meaning that 

these results (on their own) have to be treated with caution, however the 

responses received were consistent with the concerns and practices 

highlighted in the recent 2015 BGWA survey of growers. As the BGWA 

includes growers from the Eden Valley (EV) in its membership, the 

questionnaire was completed by a small number of growers who were beyond 

the remit of this paper. As the questionnaire was anonymous it was not 

possible to filter out Eden Valley grower’s responses other than to ask (in 

question 7) in which valley they operated. Fourteen percent of respondents 

were from the EV and their views are therefore included in the statistics. 

Whilst not insignificant, the results from the questionnaire are clear, thus 

suggesting that their responses did not overly influence the results in any 

particular direction. In total forty six people were either interviewed or 

responded to the questionnaire and represented a range of those involved in 
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the BV vine-growing or advising industry. Of the growers and viticulturists 

interviewed there were, for example, representatives of sixth generation family 

growers, the largest grower in the Valley (Seppeltsfield), growers from the far 

north and south of the Valley as well as growers of B and C grade fruit 

through to growers of the most coveted fruit from vineyards of more than 100 

years in age. It was also important to speak with those wine producers 

associated with buying and not necessarily growing grapes on a large scale, 

as they had a broad overview of the whole valley as they often hedged their 

risks by buying from multiple growers in a variety of different locations, not just 

for different tiers of product but because of in-region vintage variation.  

 

The methodology used for ascertaining the financial cost of adaptation was 

achieved through the interview process and quantitatively via the 

questionnaire that was distributed via the BGWA. Question five specifically 

asked whether costs had been incurred as a result of climate change that 

were over and above what might be considered ‘good’ farming. Costs such as 

a change to quality or reputation are much harder to ascertain within the 

scope of this paper, as there is a significant degree of subjectivity involved. 

However by examining the results of climate data, the qualitative data 

collected via interviews and some of the themes identified in the current 

research, it was possible to draw tentative conclusions that were based on 

more than mere opinion.  
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5. Results and Analysis 

5.1 Climate: Temperature 

At first glance, the mean GST’s for the first forty years of the period 

considered here (1965/66 – 2014/15) show nothing remarkable, indeed the 

decadal averages of those first four decades are 18.1, 18.4, 18.1 and 18.3 

degrees Celsius (C) respectively (see Graph 1 for more detail). The last 

decade up to 2014/15 does show a relative spike in that the mean average 

was 19ºC but the decadal average mean data alone makes it very difficult to 

suggest any result other than that the last ten years were significantly warmer. 

 

 

Graph 1: The BV’s Mean GST’s (Nuriootpa weather stations, 23373 & 23321) 
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By organising the first thirty years (1965/66 – 1994/5) of mean GST’s into 

deciles and then comparing the last twenty years’ GST’s with the first thirty, 

the range of warmer than average, cooler than average and average years is 

more clear. Table 2 shows that in comparison to the first thirty years of the 

period under review, the last twenty feature a trend to being warmer than 

average with five of those years falling into the tenth decile, a likelihood, 

based on the first thirty years, that should happen only once a decade. In fact 

out of the last twenty years only six have been average or cooler than 

average i.e. decile 5 or below. Although twenty years is not long enough to 

state categorically that long-term climate change is occurring, it can be 

concluded that the BV is experiencing a period of warming. What mean 

temperatures cannot reveal is whether the warming is relatively benign, i.e is 

the rise in temperature an even spread over the year that requires subtle 

adaptation, or are their periods where warming is concentrated, therefore 

potentially causing much greater adaptation to be necessary?  
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Growing Season GST (mean) in 

ºCelsius. Deciles 

(D) in brackets 

Growing Season GST (mean) in 

ºCelsius. Deciles 

(D) in brackets 

1995/96 17.6 (D2) 2005/06 18.6 (D7) 

1996/97 18.1 (D4) 2006/07 19.5 (D10) 

1997/98 17.9 (D4) 2007/08 19.2 (D10) 

1998/99 18.5 (D6) 2008/09 18.7 (D8) 

1999/00 18.8 (D9) 2009/10 19.9 (D10) 

2000/01 19.6 (D10) 2010/11 18.2 (D4) 

2001/02 17.2 (D1) 2011/12 18.8 (D9) 

2002/03 18.6 (D7) 2012/13 19.6 (D10) 

2003/04 18.4 (D5) 2013/14 18.8 (D9) 

2004/05 18.5 (D6) 2014/15 18.6 (D7) 

 

Table 2: Increasing incidences of warmer than average years over the last 

twenty years as compared to the previous thirty (Nuriootpa) 
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To explore the influence of temperature further it was necessary to look at the 

extremes. 

 

Graph 2: Incidences of hot days and heatwaves in the BV over the last fifty 

years (Nuriootpa weather stations, 23373 & 23321) 

 

Graph 2 highlights the number of days of 35ºC and above and days of 40ºC 

and above, plus the incidences of heatwaves in the respective decades based 

on southern Australia’s BOM definition i.e. five consecutive days of 35ºC (or 

more) and three days of 40ºC (or more). This supports the same shift 

experienced in the mean GST’s over the last twenty years i.e. that the 

incidences of both heatwaves and days over 35ºC and particularly 40ºC, have 

risen markedly. From 1965/66 to 1994/95 the BV experienced 45 days over 

40ºC, one day less than the 46 experienced in the last decade alone. Whilst it 

may appear clear that the trend experienced over the last twenty years, points 
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to a period of significant change, caution should be exercised in attaching too 

much significance (based on this data alone) to the assumption that this trend 

is sure to continue. The relatively warm decade of 1975/76 - 1984/85, with 

195 days of temperatures in excess of 35ºC, demonstrates that there are 

periods in recent history, sometimes decadal in length, that appear 

anomalous when compared to the decades that follow or precede them. 

However it would be disingenuous to ignore the current run of twenty growing 

seasons with only one exception (2001/02) that did not experience at least 

one day over 40ºC, suggesting a growing number of continuous years with 

days that could be injurious to vines and their fruit. 

 

As previously discussed (briefly) in ‘Current Research’, the occurrence of 

heatwaves can put the vine and the infrastructure that supports their survival 

under extreme pressure. The summer heatwave of 2009 that affected much of 

south-eastern Australia was well reported and the reasons why some areas 

experienced less damage than others has proved influential in framing 

methods of best practice prior to and during an event (Webb et al 2010). 

Critically it has been the ability to apply sufficient water prior to an event 

occurring that allows the vine, through transpiration, to retain a relatively cool 

canopy compared to the ambient temperature and limit berry (and thus 

quality) damage (Sadras and Schultz 2012; Hayman et al 2014), this is 

explored further in ‘Results and Analysis’. 

 

Whilst it is both the increase in mean GST’s and the occurrence of heatwaves 

that are the principal trends identified in the temperature record over the last 
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fifty years, the other notable change was the warming that has occurred in the 

first month of spring; September. Graph 3 shows the demonstrably warmer 

decadal mean temperature (of September) over the last twenty years. The 

significance of this rise in September mean temperature, is that an increase in 

the month prior to budburst can encourage vines out of dormancy (Iland et al 

2011). Logically, drier conditions, i.e less winter and spring rainfall would also 

be likely to speed the onset of budburst due to drier soils warming more 

quickly than wetter ones. One effect of both earlier budburst and drier (less 

humid conditions) is the potential for young, early growth to be affected by 

frost, something again explored further in ‘Results and Analysis’. 

 

 

Graph 3: BV’s September Mean Temperatures (Nuriootpa weather stations, 

23373 & 23321) 
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5.2 Climate: Winter/Spring Rainfall Patterns 

In examining, by decade, the Barossa Valley’s annual mean rainfall over the 

last fifty years, it is apparent that by using this criterion alone, any depletion is 

statistically insignificant as the difference between the wettest decade (1965/6 

– 1974/5) and the driest (1995/6 – 2004/5) is only 6.5% (Graph 4). 

 

 

Graph 4: The BV’s mean annual rainfall (Nuriootpa weather stations, 23373 & 

23321) 

However in a region that has not historically applied supplementary irrigation 

in winter or spring, relying instead on this period to supply the level of rainfall 

necessary to both leach out unhealthy levels of salinity within the root zone 

and replenish the soil’s water profile, any depletion in this part of the year 

could have serious practical and phenological ramifications for the vine and its 

Year
1

Year
2

Year
3

Year
4

Year
5

Year
6

Year
7

Year
8

Year
9

Year
10

Mean

1965/6 - 1974/5 372.8 505.9 262 761.1 414.8 409.8 676.6 438.4 677.9 631.9 515.1

1975/6 - 1984/5 586.4 321.6 398.8 585.8 581.5 557.2 534.3 272.6 621.6 424.5 488.4

1985/6 - 1994/5 469.6 522.2 478.4 518.8 513.2 438.8 465.8 886.5 389.2 343.4 502.6

1995/6 - 2004/5 450.6 541.8 438 429.4 496.4 487.2 514.3 420.9 496.4 550.4 482.5

2005/6 - 2014/15 620.6 363.4 394 433.8 512.4 671.8 575.1 321.7 553.1 402.3 484.8

200

300

400

500

600

700

800

900

1000

A
n

n
u

a
l 

R
a

in
fa

ll
 i

n
 m

m
 

Fifty years of mean annual rainfall in the BV 



© Institute of Masters of Wine 2016 31 

husbandry. By comparing the deciles of rainfall for the first thirty years with 

the last twenty, the marked decline in winter and spring rainfall is evident. The 

focus here is on the number of years that fall into decile 5 or below as this 

indicates the years that have average or less than average precipitation. 

Table 3 shows that fourteen of the last twenty years fall into this category with 

a quarter (five years) that are within the first, driest decile. When considered 

alongside the trend in warming and the demand for water that warmer 

conditions require, the change in climate appears increasingly significant. 

 

Year Winter/Spring rainfall in mm 

Deciles (D) in brackets 

Year Winter/Spring rainfall in mm 

Deciles (D) in brackets 

1995 309.8 (D5) 2005 510.6 (D10) 

1996 439.4 (D10) 2006 124.4 (D1) 

1997 298.2 (D4) 2007 185.6 (D1) 

1998 297.2 (D4) 2008 231.8 (D2) 

1999 257.2 (D3) 2009 366.6 (D7) 

2000 316.2 (D5) 2010 316.6 (D5) 

2001 365.7 (D7) 2011 297.3 (D4) 

2002 217    (D1) 2012 199.6 (D1) 

2003 364.4 (D7) 2013 292.2 (D4) 

2004 368    (D7) 2014 250.9 (D3) 

 

Table 3: Increasing incidences of drier than average winter/springs over the 

last twenty years as compared to the previous thirty (Nuriootpa weather 

stations, 23373 & 23321) 
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Comparing rainfall data from Nuriootpa with a full set of records (Graph 5) 

from Ken Semmler, a grower located in Lyndoch, provided an opportunity to 

see whether the trends in winter/spring rainfall decline were being mirrored in 

the south of the valley. Lyndoch generally experiences less extreme 

temperatures than the north of the valley and more precipitation as the 

influence from the southern ocean is greater, being approximately 15-20km 

closer. The change in mean decadal rainfall between the wettest decade 

(1965/6 – 1974/5) and the driest (1995/6 – 2004/5) was a statistically 

insignificant 6.5%.  

 

 

Graph 5: Lyndoch’s mean annual rainfall (Data from grower Ken Semmler) 
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1965/6 - 1974/5 442.8 639.9 324.7 755.2 489.3 527 741.2 467.6 731.3 750.2 587
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1985/6 - 1994/5 572.8 541.3 560.3 577.1 584.4 527.4 500.9 970.7 448.5 350.3 563.3

1995/6 - 2004/5 485.9 640 469.9 484.8 585.4 543.8 609.7 484.6 558.6 637.5 550

2005/6 - 2014/15 710.2 351.6 443.2 463.7 690.6 701.5 595.9 407.9 681 533.3 557.9
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When comparing the deciles of the first thirty years of winter/spring rainfall 

with the last twenty years, (Table 4), the change is less marked than when 

compared to the results from Nuriootpa. Semmler’s records demonstrate that 

in the last two decades, 12 years fall into deciles 5 and below with a quarter of 

those years falling into the third decile, meaning that they were drier than 

average but not significantly so. Although it is not possible to verify the 

standard of record keeping as compared to the BOM site at Nuriootpa, the 

consistency of rainfall patterns in their similarity to the those registered at 

Nuriootpa, suggest that whilst a degree of caution should be exercised in 

accepting the results of this data, there is no obvious reason to doubt their 

legitimacy. What this data suggests is that Lyndoch is experiencing less 

obvious decline in rainfall during this key period of winter and spring and that 

therefore, however relatively spatially homogenous the region may be (Hall 

and Jones 2010), that vineyards in the north are experiencing a greater level 

of current climatic change than those further south. 
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Year Winter/Spring rainfall in mm 

Deciles (D) in brackets 

Year Winter/Spring rainfall in mm 

Deciles (D) in brackets 

1995 342.4 (D4) 2005 575.3 (D10) 

1996 498.3 (D9) 2006 104.7 (D1) 

1997 315.2 (D3) 2007 213.6 (D1) 

1998 366    (D5) 2008 259.4 (D2) 

1999 337    (D3) 2009 482.1 (D9) 

2000 385.3 (D6) 2010 370.3 (D5) 

2001 449.4 (D9) 2011 333.8 (D3) 

2002 277.6 (D3) 2012 261.9 (D2) 

2003 423.2 (D8) 2013 399.1 (D6) 

2004 487.7 (D9) 2014 310.4 (D3) 

 

Table 4: Increasing incidences of drier than average winter/springs over the 

last twenty years as compared to the previous thirty (Figures provided by Ken 

Semmler, Lyndoch) 

 

5.3 Vineyard/Grower Survey Responses 

(Results from the Grower Questionnaire can be found in Appendix 8.5) 

Results from the questionnaire mirrored the prevailing themes that had 

already been identified both in the interviews undertaken and in the literature 

review. Ninety-one percent of respondents replied in the affirmative to the first 

question on whether they were experiencing climate change. Question 2 

asked how they would best describe their experience of that change and 45% 

chose a decline in winter/spring rainfall with the next 46% of respondents 
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equally split between an increase in heat events and earlier budburst/harvest. 

In identifying the practices or provisions they had made in adapting to the 

themes identified (Q.3), the majority of responses concerned the purchase of 

water and the preservation of water (through mulching). There were also 

responses that reported the buying of frost fans, the spraying of kaolin based 

sunscreens and the installation of catch wires on Vertical Shoot Positioned 

(VSP) vines and foliage wires on cordon (or rod and spur) trained vines. 

 

5.4 Water 

It has already been noted that water is seen as the most fundamental 

resource that allows for the existence of adaptive capacity in the face of 

current climatic challenges within the BV. The increase in duration and 

occurrence of heatwaves has forced all the vine-growers interviewed to either 

upgrade their irrigation infrastructure, purchase more water or both. Adrian 

Hoffmann, one of North Barossa’s growers who supplies some of the BV’s 

most prized and expensive fruit, commented that his greatest concern was 

getting water out into the vineyard in time. Like many, Hoffmann is partly 

dependent on the BIL water scheme and this low pressure scheme means 

that there is only a certain amount of water available (depending on how 

much has been purchased) at any given time (Hoffmann 2015, pers comm.). 

This means that when a heatwave is forecast, growers have to decide which 

blocks they can physically supply with enough water, so as to ameliorate the 

effects through evaporative cooling. Hoffmann was candid and self-critical in 

his appraisal of one block that had suffered when he had been too slow in 

getting the water into the vineyard prior to three days of high temperatures in 
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the first week of December 2015 (maximum temperatures from Nuriootpa 

23373; 5/12=38.7ºC, 6/12=41.6ºC, 7/12=36.7ºC). Hoffmann stated that his 

failure to provide enough water in the days leading up to this spike in 

temperature, would now result in lower quality fruit (this interview was 

conducted on the 12th of December 2015) as many of the vines had dropped 

their basal leaves reducing the photosynthetic capacity of the vine and 

exposing the bunches to full sun.  

 

This inability to supply water in sufficient volumes prior to heatwaves has led 

to some producers installing or planning to install dams. Andy Kalleske, a 

grower located on Research Rd between Tanunda and Nuriootpa, is planning 

to build a dam in 2016 to fill with off-peak water purchased from BIL (Kalleske 

2015, pers comm.). This will then enable him to have access to water that he 

can apply more quickly prior to heatwaves, lessening his chance of exposing 

his vines to the problems previously outlined by Hoffmann. A clear example of 

an adaptive practice over and above good vine husbandry and one driven by 

the need for a response to an increase in the occurrence of extreme 

temperatures. 

 

Seppeltsfield located in the west of the region, is now the BV’s largest grower 

of grapes with approximately 1,100ha under vine. In an interview with 

Kingsley Fuller, Seppeltsfield’s chief viticulturist, it was revealed that they 

have recently invested in a A$21 million dollar water scheme that does not 

rely on water originating from the Murray and instead draws upon storm water 

from Gawler and recycled water from North Adelaide (Fuller 2015, pers 
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comm.). Whilst such schemes and the investment required are beyond the 

means of the majority, the decision to protect such a large vineyard holding 

with water from a more sustainable source is indicative of the creativeness 

necessary to ensure water security into the future. 

 

Drier winters and springs are resulting in growers such as Scott Grope in Light 

Pass applying irrigation water in winter, a practice that has become necessary 

in most years over the last decade. Grope along with Hoffmann and Dean 

Willoughby, Grower Liason Officer (GLO) at Penfolds, all pointed to the earlier 

onset of budburst and reduced humidity (as a result of this decline in rainfall) 

as the most significant factor in the increased incidences of frost in the last 

few vintages. In 2013, many growers in the north of the valley were seriously 

affected by frost. Hoffmann lost 35% and Grope 25%, with Hoffmann’s father 

Jeff (born in 1951) describing it as a one in fifty year event. In 2014 Hoffmann 

lost 70% to frost (Grope lost 40%) and this led to a rapid rise in the number of 

permanent frost fans erected in this part of the region in an attempt to mitigate 

these financially damaging events. In the last three years Hoffmann has 

bought eleven fans at a cost of A$55,000 dollars each, Grope has bought 

four. Although frost has always affected some blocks in certain vintages, the 

level of damage is unprecedented in recent history (Grope and Hoffmann 

2015, pers comms.). It is not unreasonable to suggest that if the decline of 

winter and spring rainfall continues, the need for frost fans will increase and 

these are almost entirely a response and expense related to the changing 

nature of the BV’s climate. 
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The use of mulch by those interviewed and by those who completed the 

questionnaire appears to be increasingly widespread. Damien Tscharke 

located in Marananga, said that it was not possible to add as much water as 

in the past, partly a result of cost but also availability. Instead Tscharke has 

mulched his vineyards which has increased the estate’s sustainability not 

through the use of less water but by the increase in yield due to mulch 

increasing their WUE. Tscharke applies his mulch through the cutting and 

spreading of cereals grown mid-row (Tscharke 2015, pers comm.). Yalumba 

use straw at a cost of A$3,000 p/ha (this is replenished every four years) and 

similar regimes and costs were quoted by Hoffmann and viticulturist Chris 

Rogers of St. Hallett. The use of mulch is less obviously a response to climate 

change than frost fans or upgraded irrigation infrastructure. Mulch has 

additional benefits of increasing soil biota, surface root growth, cooling the soil 

and increasing yield with the same inputs. This has ensured its adoption by 

many who consider it a multi-faceted tool, one function of which is to increase 

the vineyard’s adaptive capacity to climate change. 

 

5.5 The Primacy of Shiraz 

Question 4 of the questionnaire asked “If there was equal demand for any 

variety in the market-place what would growers plant?” 59% responded with 

‘Shiraz’, which is coincidentally the same as the area of Shiraz under vine in 

the BV as of 2015, also 59% (Wine Australia 1 2015). Through the course of 

the interviews no one expressed the view that Shiraz was unsuitable for the 

Barossa Valley. However both Peter and Nick Dry commented that varieties 

from the southern Mediterranean such as Montepulciano, Nero d’Avola and 
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Aglianico, were potentially better suited based on Peter Dry’s experience in 

the Riverland, where these varieties are gaining a greater foothold due to their 

later ripening and WUE (Dry, P; 2015 pers comm.), and Nick Dry’s positive 

trials at Yalumba’s nursery (Dry, N; 2015 pers comm.). However the majority 

of the interviewees said that given a receptive market, Grenache would be 

their first choice (this was the questionnaire respondents’ second choice with 

23%). Perhaps one of the reasons for this was that the majority of those 

interviewed already grow Grenache, so although the market (as we have 

already seen in ‘Current Research’) pays more money on average for Shiraz, 

growers through their experience, recognise Grenache’s WUE. This is 

supported by research that suggests Grenache is more pessimistic than 

Shiraz controlling ‘its stomatal aperture and thus water status by both 

atmospheric-mediated and hydraulic conductivity’ (Iland et al 2011). Ben 

Radford at Rockford admitted to sourcing more Grenache because he likes 

both its WUE and his perception that it requires less manipulation in the 

vineyard. Critically perhaps, Rockford sell the majority of their wines through 

their cellar door meaning that both the experience and the chance to taste 

Grenache in situ means that Rockford are not as exposed to the vagaries of 

the market as most. For others, even those considered the champions of 

‘alternative’ varieties such as Damien Tscharke, the Barossa’s relationship 

with Shiraz is such that he sees it as always being the ‘classic’ wine of the BV 

(Tscharke 2015 pers comm.). 

 

Although some may view the Barossa Valley as being at the upper end of the 

temperature range for the production of premium Shiraz (see fig.2 p.13), 
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many of those interviewed supported the view that Shiraz copes with the heat 

much better than Cabernet Sauvignon. Of those interviewed, many 

experienced growers and viticulturists (Rogers, Willoughby, Gibson 2015, 

pers comms.) described Cabernet as struggling in most years, even when in 

the vineyard it can look in better condition than Shiraz, because it loses the 

organoleptic characteristics that makes good Cabernet recognisable. Shiraz’ 

ability to retain its familiar sensory profile, even under warming conditions was 

amply if not uniformly supported by research (Sadras et al 2013). They 

concluded that Shiraz’ stable sensory profile was consistent with its 

adaptation to the BV (Fuller and Walsh, 1999). Yet with the volume of Shiraz 

in the BV, based on current planting trends (Wine Australia 1 2015), likely to 

slowly grow rather than shrink, more work needs to be done that can help 

Shiraz’ growers best understand how to protect their signature variety’s aroma 

and taste. 

 

In 2014, of the 219 ha of new vines planted in the BV, 201 of them were 

Shiraz (Wine Australia 1 2015). Whatever the suitability of Grenache, or the 

success of what remain still very small plantings of some southern 

Mediterranean cultivars, the BV’s growers are not only continuing with Shiraz 

but also planting more. In the face of current climate change, the power of 

tradition, Shiraz’ current resilience, and the demands of the market sees BV’s 

growers depending on the adaptive capacity of Shiraz rather than searching 

for a new variety. Perhaps the biggest challenge facing the BV is one 

concerning the marketing of the region as being much more than simply about 

Shiraz. Moving forward, selling the region rather than the variety with which it 
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is most famously associated, could help buffer any shift to alternative cultivars 

that might be necessary in the future. 

 

5.6 Other Adaptive Practices 

There are many different practices utilised in the vineyards of the BV whose 

employment could be argued as being a direct consequence of climate 

change. These include the growing of swards to make soils less hydrophobic, 

therefore increasing water efficiency; the re-working of canopies or trellis 

systems to allow more sprawl or to stop rolling (through the use of catch or 

foliage wires) and to provide greater shade within the canopy etc. but these 

could equally be argued as simply excellent examples of ‘good’ farming. What 

follows, therefore, are three practices that are almost entirely driven by the 

need to adapt to the themes identified, i.e. increased temperatures and 

declining (winter/spring) rainfall. 

 

5.6.1 Rootstocks   

As discussed under ‘Current Research’ the argument for the use of rootstocks 

appears incomplete. Drought resistance under Australian conditions is defined 

as the ability of the rootstock to maintain yield and produce dry matter under 

water-stressed environments (McCarthy et al 1997). The following rootstocks, 

140 Ruggeri, 110 Richter, Ramsey, 99 Richter and 1103 Paulsen, have been 

considered drought resistant and this has led to the adoption of these 

rootstocks by some in South Australia (Carbonneau 1985, Dry 2007, 

McCarthy et al 1997). Yet research has shown that in trials, the drought 

resistance of these rootstocks above own-rooted Shiraz (with the exception of 
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Ramsey) is negligible (Kidman et al 2014). This has not stopped some of 

those growers interviewed moving away from own-roots in favour of what 

appears to be an expensive and not necessarily efficacious choice. Daniel 

and Fiona Habermann are sixth generation vine-growers on Light Pass Road 

and any new plantings are with 1103 Paulsen because they believe in its 

drought resistance. Similarly Yalumba are using a mix of 110 Richter, 1103 

Paulsen and 140 Ruggeri. Nick Dry when interviewed stated that in his 

experience, vines on rootstocks tend to give better and more consistent yields 

in the relatively dry conditions experienced within the BV. Rob Gibson at Light 

Pass was more circumspect saying that the use of rootstocks requires the 

vine grower to learn how to grow the variety again as each one performs very 

differently from own-roots. Adrian Hoffmann has taken a pragmatic approach 

of planting 28 rows of Shiraz clone 1654 onto six different rootstocks and a 

seventh on own-roots (four rows of each), he is using 50% irrigation on this 

trial to see how their performance is impacted by reduced water availability. 

The use of rootstocks in the BV is primarily a response to their perceived 

drought resistance but this particular adaptation, whilst still not widespread, 

needs further study before rootstocks can legitimately be considered as a 

proven aid in adapting to a changing climate. 

 

5.6.2 Row Orientation 

In an undulating valley such as the Barossa, the planting of vines often 

happened in a way that best suited the prospective vineyard’s access to 

machinery, labour and transport. Whilst the cost of replanting a vineyard from 

scratch is such that most are not about to change the orientation of 
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established rows, many of those interviewed spoke of their practice or policy 

of planting all new vineyards in an East-West direction. In very warm and 

sunny climates such as the BV, an east-west row direction may be best. This 

allows canopy trimming and fruit exposure to mainly indirect light on the side 

facing away from the sun, with maximum protection and only limited sunlight 

exposure of the fruit opposite (Gladstones 2011). Grope, Kalleske and 

Habermann, all independent growers said that this was their practice and 

Willoughby, GLO for Penfolds, stated that all new blocks established by 

Penfolds are planted in this way. East-West orientation is an adaptation that is 

completely concerned with ameliorating the amount of solar radiation falling 

on the fruit zone and is thus an adaptation driven by the effects of a warming 

climate. 

 

5.6.3 Sunscreens 

The use of kaolin based sunscreens reduces canopy temperature resulting 

not only in better protected fruit but also reduced evaporative demand that 

therefore increases WUE and potentially offers higher yields with the same 

inputs (Cooley et al 2008). Of the growers interviewed the majority were not 

using sunscreens and of those that were it tended to be used primarily on 

their white varieties. Ben Radford of Rockford uses it on their white Frontignac 

and Riesling and Daniel Habermann stated that application generally results 

in an extra two tonnes per hectare from his Riesling blocks (Radford and 

Habermann 2015, pers comms.). Yalumba use it on both red and white 

varieties and as the cost is a relatively inexpensive A$300 per ha, per 

application (Rose 2016, pers comm.) it would appear to be an adaptation that 
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could and perhaps should be practiced by more growers in the future in the 

light of both warming and pressure on water reserves. 

 

5.7 The Economics of Adaptation 

The fifth question posed in the questionnaire to growers (Appendix 8.5) asked 

whether there had been any financial ramifications due to adaptation to 

changes in the climate; 95% replied ‘yes’. Some of those costs have already 

been discussed such as the installation of frost fans, the use of sunscreen, 

the application of mulch and some of the costs of water. Other costs are 

relatively small in the life of a vine-grower, for example the cost of installing 

catch/foliage wires (to prevent the canopy from rolling and as a result 

exposing the bunches to direct sunlight) was estimated by Andy Kalleske as 

being approximately A$2,500-3,000 p/ha but this is a one off cost. Other one 

off costs are much larger, the same grower’s (Kalleske) plans to build a dam 

in 2016 will cost, by his estimation, A$120,000 but it is only by investing in this 

way, in the same way that others have invested in frost fans (particularly in 

the drier more frost prone north of the valley) that the grape growing industry 

in the Barossa is likely to continue to thrive.  

 

Yalumba have recently established a new 36ha site on the valley floor and by 

asking them to estimate the ‘additionality’ that they had invested in the site as 

a result of dealing with the themes identified in this paper, they believe that 

they spent an extra A$10,000 p/ha (Rose 2016, pers comm.). That extra cost 

had been spent on rootstocks, an automatic irrigation system with speed 

variable pumps that can water very small parts (or all) of the vineyard as 
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needed and extensive soil moisture monitoring equipment. This cost is not 

insignificant but as some of those costs are once only (rootstocks) or medium 

to long-term infrastructure costs (irrigation, soil moisture monitoring), the 

majority of adaptive costs in establishment are capital in nature. It must be 

remembered however that such financial outlay is not possible for every 

grower or wine producer in the BV. Whilst it is true that grape tonnage prices 

are relatively healthy in comparison with many regions (Wine Australia 2015), 

not every grower is growing ‘A’ grade Shiraz but for those who are, adaptation 

becomes a lot easier and affordable (Hayman 2015, pers comm.). 

 

5.7.1 The Effect on Quality 

The move towards a greater dependence on Shiraz can either be seen as a 

positive or as a negative with regard to the changing climate. Shiraz’ ability to 

retain many aspects of its sensory profile under warming has already been 

discussed but knowing that severe water stress can lead to a decrease in 

flavourant biosynthesis (Gladstones 2011) means that securing adequate 

water provision is key. The existence of significant market demand for Shiraz, 

means that the desire or necessity for growers to plant new varieties does not 

exist. Increased focus on one variety does raise the issue of vintage 

compression, as the likelihood of more similar ripening times invariably leads 

to a lack of fermenter space in the wineries. Growers Habermann and 

Semmler both recounted vintages where they had been forced to leave 

grapes on the vine past their optimal ripeness and that this resulted in a 

financial cost to them as Shiraz is prone to shrivelling and as a result, yield 

can fall both considerably and quickly. This is also a problem for the wineries 
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as quality declines with shrivelled grapes (in the production of non-fortified 

styles) and it is accompanied by a rise in total soluble solids (TTS) that affects 

wine style. The lack of varietal adaptation being employed (a function of the 

market) coupled with drier winters and springs and warmer springs, suggests 

that the likelihood of compressed vintages remaining a significant problem will 

continue. 

 

5.7.2 The Effect on Vine Health 

All interviewees were asked (Appendix 8.4, Question 6), ‘Whether they 

believed that the BV was experiencing any increased incidences of pest or 

disease pressure?’ The unanimous response was ‘no’ but the majority did talk 

about the high level of Eutypa that affects many vines throughout the valley. 

The hypothesis proffered was that it was partly due to an increase in abiotic 

stresses. Whilst understandable, more research will need to be undertaken to 

see whether vines faced with potentially greater water and temperature stress 

do indeed succumb to Eutypa infection more readily (especially in the light of 

Eutypa’s increase in many cool regions where the abiotic stresses 

experienced are not obviously similar to those experienced in the BV). If so, 

this could prove financially costly as access to reduced levels of water already 

impact negatively on yield and increased incidence of Eutypa would only 

decrease yields further, endangering financial sustainability.  
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6. Conclusions 

6.1 Climate Data 

The questions at the heart of this paper were formulated on the basis that 

current research, both nationally in Australia and internationally, indicated that 

Australia’s climate was experiencing a period of warming (Reisinger et al 

2014). By examining the temperature and rainfall records of the Barossa 

Valley’s principal weather station at Nuriootpa, the data clearly demonstrated 

that the last twenty years have seen a much greater number of warmer than 

average years in comparison with the previous thirty. They also show that the 

number of heatwaves and occurrence of very hot days (40ºC+) have 

increased significantly over the same period. 

 

The other principal indicator of a changing climate in the BV is the level of 

rainfall. The mean levels have remained relatively similar across the period 

considered, but the decline in winter and spring rainfall (which is of particular 

relevance to the sustainability of vine-growing), particularly in the north of the 

valley, has resulted in drier and less humid conditions that are encouraging 

both earlier budburst and an increase in damaging frost events. The latter is a 

relatively new phenomenon and will require further study in the future to 

ensure that recent occurrences are not anomalous. 

 

6.2 Adaptive Capacity 

In the face of a changing climate, the ability of the region and its vine-growers 

to adapt was investigated. By interviewing many of the principal growers, 

viticulturists and scientists associated with the BV it was possible to ascertain 
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the main areas of adaptation that many believed would need to be adopted to 

ensure the continued sustainability of the BV’s vine-growing heritage. Of 

primary importance was the securing of access to water. In doing so growers 

are enabling the mitigation of the increased number of heat events and the 

amelioration of the decline in winter and spring rainfall. A summary of other 

adaptive practices such as the increased use of mulches, swards and, to a 

lesser extent, sunscreens and rootstocks demonstrated the other principal 

areas of adaptation designed to increase WUE. 

 

6.3 The Costs of Adapting and/or Changing Practices 

With a changing climate the cost of both the adaptations necessary to adjust 

to that change and the potential cost of the effects on the quality or reputation 

of the wine and the region of production, were analysed. The results 

demonstrated that the majority of those interviewed or who responded have 

indeed incurred financial costs directly associated with warming and declining 

rainfall. The necessity to secure access to water was most obvious with the 

A$21 million investment made by the BV’s largest grower, Seppeltsfield. For 

smaller growers the capital investments may have been less obvious in nature 

but the requirement to upgrade irrigation infrastructure or build dams 

alongside securing sufficient supply through access to, for example, the BIL 

scheme, were again clear examples of the additional spending required. 

Other significant financial costs that relate directly to the change in recent 

climatic conditions include the large number of permanent frost fans that have 

been erected, particularly in the north of the valley. 
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The effect on wine quality is much harder to assess but the view shared by 

the vast majority interviewed was that the principal grape variety of the region 

Shiraz, is both resilient, and as long as water is available, capable of 

continuing to uphold BV’s reputation as an area of premium wine production. 

The one caveat is that the move to planting more Shiraz with only minimal 

focus on alternative varieties could place the BV in a potentially vulnerable 

position, particularly if the climate in the valley continues to warm and 

winter/spring rainfall continues to decline.  

 

6.4 Future research 

Whilst the results concerning increasing maximum temperatures and overall 

GST’s was clear, further research into the occurrence and effects of minimum 

temperatures within the valley might aid any discussion on alternative cultivar 

selection.  

 

The use of Ken Semmler’s rainfall record taken in Lyndoch demonstrated the 

not insignificant differences in climate being experienced in comparison to 

Nuriootpa. Locating and examining a complete set of temperature records 

from this part of the valley would further define those differences both in 

climate and the adaptive capacity of the southern end of the BV.  
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8. Appendices 

8.1 Research Paper Proposal 

Research Paper Proposal  
Submission Form  
Student 
ID 

19500 
Submission 
Date 

4/01/16 

Name of Advisor: 
Alison Eisermann 

Proposed Title: 

Has climate change occurred in the Barossa Valley over the 

last 50 years and if so, how have vine growers adapted to any 

changes? 

Research Questions 

 

Define the subject of your 

Research Paper and specify the 

specific research questions you 

plan to pursue: 

 

(no more than 200 words) 

 

 

The effects of climate change are being felt throughout the 

wine-producing world including Australia. The importance of 

the Barossa Valley as Australia’s most globally recognised 

wine producing region means that the incentive to protect the 

Valley’s wine industry through any necessary viticultural 

adaptation is considerable.  

The principal questions for consideration include:- 

1. Has the climate changed in the Barossa Valley over 

the preceding fifty years?  

2. If so, how are viticulturists adapting their practices to 

ensure continued viability and success? (This will 

consider all the ‘tools’ available to viticulturists, such as 

clones, rootstocks, irrigation, inter-row management, 

canopy management, delayed pruning, alternative 
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varieties etc). 

3. What are the potential costs (financial, reputation and 

quality) associated with adaptation or changes. 

Background and Context: 

 

Explain what is currently known 

about the topic and address why 

this topic requires/offers 

opportunities for further research. 

 

(no more than 200 words) 

 

 

The importance of the entire Barossa region to the Australian 

wine industry has ensured that many institutions and 

government funded agencies have been tasked with 

compiling data on climate, soil, aspect, altitude and the 

various varieties grown in the Barossa Zone. The Barossa 

Grounds project instigated by the Barossa Grape and Wine 

Association (BGWA) as well as papers produced by the 

South Australian Research and Development Institute’s 

(SARDI) such as ‘Managing Climate Risk for Viticulture in the 

Barossa’ (Thomas & Hayman 2013) have added significantly 

to the literature but questions surrounding which adaptation 

methods (if necessary) will be the most efficacious, the cost 

of adaptation, and how this will be dealt with differently across 

the Valley (by the variety of different sized 

companies/growers/producers that operate within the 

industry) remain, at best, only partly answered. 

 

The Barossa Valley has a relatively spatially homogenous 

climate (Hall & Jones 2010). It is this homogeneity of climate, 
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one that sees it classified as Region III using Winkler’s 

Growing Degree Days (GDD) Classification, that provides the 

relative constant against which viticultural practices and their 

effectiveness can be gauged and ensures the validity of the 

questions being asked in this Research Paper. 

Sources: 

 

Identify the nature of your source 

materials (official documents, 

books, articles, other studies, etc.) 

and give principal sources if 

appropriate. 

 

(no more than 150 words) 

 

The specific work and research undertaken by the likes of 

SARDI the BGWA, and the Australian Wine and Research 

Institute (AWRI) have provided much detailed information and 

material for this research. Specific works include: ‘Managing 

Climate Risk for Viticulture in the Barossa’ (Thomas & 

Hayman 2013) ‘Hotter & Drier Futures’ Sadrai, Moran & 

Petrie (2012), the BGWA’s Barossa Grounds Project which is 

ongoing and ‘Climate change and Viticulture. Informing the 

decision making at a regional level’ (Hayman, Leske, 

Nidumolu 2009). 

 

Other research that has helped define the scope of this 

Research Paper include: 

‘Wine, Terroir and Climate Change’ John Gladstones (2011) 

 ‘Spatial analysis of climate in winegrape-growing regions in 

Australia’ (2010) and the ‘Effect of potential atmospheric 

warming on temperature-based indices describing Australian 

winegrape growing conditions’ (2008) both by Hall & Jones.  
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Climate data from the Australian Bureau of Meteorology as 

well as more general trends and data from the 

Intergovernmental Panel on Climate Change (IPCC) will be 

analysed to determine whether the Barossa Valley has 

experienced a shift in the climate experienced over the last 

fifty years. 

The principal reference for viticulture will be ‘The Grapevine. 

From the Science to the Practice of Growing Vines for Wine’ 

(Iland, Dry, Proffitt & Tyerman 2011). 

 

Research Methodology: 

 

Please detail how you will identify 

and gather the material or 

information necessary to answer 

the research question(s) and 

discuss what techniques you will 

use to analyse this information. 

 

(no more than 500 words) 

 

 

Information will be gathered in three ways: 

Firstly, a literature review into the current research, both 

global and that more specifically related to the wider Barossa 

Zone, will assist in the formulation of a questionnaire that will 

act as the tool that will guide interviews with the relevant 

producers/viticulturists/growers of the region.  

 

Secondly, quantitatively, by collecting and analysing data 

from the principal meteorological centre for Barossa, Station 

23373, situated at 275m above sea level and active since 

1996. (Data from 23321 will also be used as this was the 

previous station at Nuriootpa which operated between 1957 & 

1999). To help provide data that is as relevant as possible 

(having compared the efficacy of the various methods of 
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compiling data most relevant to climate in wine-grape growing 

areas) Growing Season Temperature (GST) will be the 

principal dataset used to determine whether the climate has 

changed over the last fifty years in the Barossa Valley. As the 

Nuriootpa weather station is situated at 275m, the scope of 

the research will focus on the valley floor rather than the 

wider Barossa Zone (the Valley varies in altitude between 230 

and 370m) so as to ensure that comparisons between any 

adaptive practices being utilized are made more relevant due 

to the similarities of climate experienced. 

 

Thirdly, sourcing information on practices employed from a 

range of viticulturists, growers, producers and other 

viticultural experts working within the Barossa Valley. This will 

take place through formal interviews. The specific aim of 

these interviews will be to gather information and data relating 

to the past, present and possible future viticultural 

practices/adaptation that may be necessary, as well as the 

costs involved. Whilst it cannot be guaranteed that every 

producer questioned will have recorded the date of budburst, 

pruning dates, harvest dates etc. over the fifty year period in 

question, it is expected that some will be able to provide 

quantitative data to support the experiential information 

provided.  
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Interviews with twenty one of the Barossa Valley’s viticultural 

leaders, academics, climatologists, growers, and producers 

have already been confirmed  (e.g. Nick Dry (Yalumba), 

Darren Ray of the Bureau of Meterology, Prof. Peter Dry, Dr 

Michael McCarthy of the South Australian Research and 

Development Institute (SARDI), Nicki Robins and James 

March of the Barossa Grape and Wine Association etc). More 

interviews will follow with the focus on producers and growers 

of different sizes and quality levels so as to ensure an 

accurate and representative cross section of those active in 

the Valley. 

Potential to Contribute to the 

Body of Knowledge on Wine: 

 

Explain how this Research Paper 

will add to the current body of 

knowledge on this subject.   

 

(no more than 150 words) 

 

Whilst there have been many relevant studies into the issue 

of the impact of a changing climate on wine-grape growing 

areas, the limited geographical scope of this research paper 

coupled with an assessment of recent (fifty year) climatic 

change and the adaptive practices (if necessary) undertaken 

will be a valuable addition to the current body of knowledge. 

 

The Barossa Valley, being an Australian icon, means that any 

adaptive practices undertaken by those working in the region 

will help inform those in other regions that are faced with 

similar challenges of adaptation due to a changing climate.  
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Proposed Time 

Schedule/Programme: 

 

This section should provide a 

summary of the time schedule for 

the research, analysis and write-

up of the Research Paper and 

should indicate approximate dates 

with key deliverables. 

 

 

 

By the end of October: Collection of climate data (mean 

GST’s dating back to 1970) 

 

By the end of November: The majority of the literature review 

completed. Formulation of questionnaire, selection of 

producers and industry figures in South Australia with a 

timetable of visits agreed. 

 

7th-18th of December visit Australia to conduct interviews. 

 

January: Analysis of the data collected from the interviews. 

 

January/February: Conduct further research/second or 

supplementary interviews into those areas that were 

unexpected/raised as a result of the interviews/data collected. 

 

March: Begin writing of RP 

April: Ensure referencing, appendices etc all in order and 

arrange for professional proof-reading. 

Early May: Pre-submission to advisor. 

Late May: Amend where necessary following feedback from 

Advisor. 

3rd of June: Submission of final RP to advisor. 
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8.2: List of interviewees and with those whom the author 

corresponded  

Interviewed 

Nick Dry, Nursery Viticulturist, Yalumba Nursery, Research Rd, Nuriootpa 

Peter Dry, Adjunct Associate Professor, University of Adelaide and Emeritus 

Fellow, Australian Wine Research Institute (AWRI) 

Dan Falkenberg, Viticulturist/Vineyard Manager at Eden Hall Wines, 

Mackinnon Parade, North Adelaide 

Kingsley Fuller, Viticulturist, Seppeltsfield Winery, Seppeltsfield Rd, 

Seppeltsfield 

Rob Gibson, Owner/Grower/Winemaker, Gibson Wines, Willows Rd, Light 

Pass 

Scott Grope, Grower, 210 Light Pass Rd, Nuriootpa 

Daniel Habermann, Grower, 1200 Light Pass Rd, Bethany 

Peter Hayman, Principal Scientist, Climate Applications, SARDI. 

Keith Hentschke, Owner of Hentley Farm, Gerald Roberts Rd, Seppeltsfield 

Adrian Hoffmann, Grower/Producer, 482 Sturt Rd, Ebenezer 

Andy Kalleske, Grower/Producer, Atze’s Corner Wines, 451 Research Rd, 

Nuriootpa 

Suzanne Mcloughlin, Viticulturist, Treasury Wine Estates, 78 Penfold Rd. 

Magill 

Dr Michael McCarthy, Principal Research Scientist, Viticulture, South 

Australian Research and Development Institute (SARDI), 571 Research Rd, 

Nuriootpa. 
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Ben Radford, Owner/Winemaker at Rockford Wines, 131 Krondorf Rd, 

Tanunda 

Darren Ray, Senior Climatologist, South Australian Region of the Bureau of 

Meterology (BOM), 431 King William St, Adelaide 

Nicki Robins (Viticultural Development Officer) and James March (CEO) at 

the Barossa Grape and Wine Association (BGWA), 1 John St. Tanunda 

Chris Rogers, Viticulturist at St Hallett Wines, St Hallett’s Rd, Rowland Flat 

Louisa Rose, Winemaker, Yalumba, Eden Valley Rd, Angaston 

Ken Semmler, Grower, St. Jakobi Vineyards, Lyndoch, 

Paul Shanks, General Manager, Barossa Infrastructure Limited (BIL), 

Basedown Rd. Tanunda 

Peter Taylor, Director of Australian Wine Production at Treasury Wine 

Estates, Tanunda 

Damien Tscharke, Owner/Grower/Winemaker at Tscharke Estate, 

Seppeltsfield Rd, Marananga 

Dean Willoughby, Grower Liason Officer, Penfolds, Tanunda Rd. Nuriootpa 

 

Those with whom the author corresponded  

Nigel Blieschke, Viticulturist, Peter Lehmann Wines, Para Rd, Tanunda 

Dr Mardi Longbottom, Senior Viticulturist at the AWRI, Adelaide 

Gregory Jones, Professor of Environmental Science and Policy, South 

Oregon University 
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8.3 BGWA 2015 Grower Survey 

Summary – BGWA 2015 Grower Survey 
174 responses (42% of 418 Barossa Valley growers - top 7 largest wineries 

completed the survey). 

 

Q1. 69% grower/vyd manager; 27% grower/winemaker; 4% other (see graph 

above). 

 
Q3. What is your age? 3% are 18-30;  

14% are 30-40;  

24% are 40-50;  

30% are 50-60;  

29% are 60+ 

(Total: nearly 60% are aged 50+) Graph. 
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Q4. Vyd size:  2015 survey (174 responses – 42%) 2010 survey (209 

responses – 38%) 

 32% less than 10 Ha   48% less than 10 Ha 

30% 10-25 Ha    25% less than 20 Ha 

19% 25-50 Ha    19% 20-50 Ha 

8% 50-100 Ha    4% 50-70 Ha 

10% 100+ Ha    4% 70+ Ha 

(WGGA survey 2013: 53% less than 10 Ha; 28% 10-25 Ha; 15% 25-50Ha; 7% 50-

100 Ha; 2% 100 Ha+) 

 

Q5. How long do you intend to grow grapes in the Barossa? 
o 68% more than 10 years 

o 14% next 5-10 years 

o 10% next 3-5 years 

o 1% one more year 

o 7% trying to exit now/exiting now 

(Total: 18% exiting now or in next 3-5 years; 34% exiting now or in next 5-10 years) 
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Q8. Cost of production (excl overheads)  

31% - $4000-6000 

22% - $6000-8000 

16% - $8000-10,000 

3% - $10,000-12,000 

25% - Do not know 
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Q9. Cost of production (overheads) 

35% - $0-2000 

41% - $2000-3500 

15% - $3500-5000 

9% - Other 

 

 

Q7. What activities are you likely to undertake in your vineyard over the next 

five years? 

REMOVE next 3 years ADD next 3 years  

 Ha  Ha 

TOTAL White 165 TOTAL Shiraz 603 

    TOTAL Cab Sav 131 

Cab Sav 23 TOTAL Mataro 8 

Merlot 69 TOTAL Grenache 6 

Gren 9 Other reds – Malbec, Nero D’Avola, 

Cinsault, Carignan, Counoise, 

Montepulciano, Graciano, Saperavi, 

Whites 

 18+ 

Pinot Noir, Petit 

Verdot, Mataro, Shz, 

Nebbiolo 

23   

TOTAL Red 124   

TOTAL 

REMOVAL 

289 TOTAL PLANTINGS 766 



© Institute of Masters of Wine 2016 71 

 

 

BGWA is working on:     

 Helping growers gain more consistent yields (and potentially better fruit 
quality) by improving soil health to make vineyards are more 

‘resilient’/prepared for the ‘toughs and peaks’ of changing vintage conditions. 

Projects: 

- BGWA demonstration vineyards 

- Soil health workshops 

- Creating Resilient Landscapes in the Barossa  
- Annual workshops/case studies on Eutypa management 

• Helping growers improve profitability by reducing traditional inputs (cover 

crops, fertiliser, diesel,  machinery, water) through improved viticultural 

techniques. 

 November 2015 Barossa Supply & Demand Forum to talk about projections for 

demand and what supply may be required.  

 

Many growers are: 

 changing their vineyard practices to prepare for changing climate (including 

improving soil health, soil moisture monitoring, more efficient use of water - list 

on following pages); 

 tackling remedial pruning for Eutypa – reworking will increase yields. 

 

Q17. Have you initiated any new vineyard practices in light of the changing 

climate?  

- 66% said YES; 34% said NO 

If yes, what are they? 

 Secured more water. 

 Watered in winter to top up moisture & put mulch under vines  

 Straw, irrigation in heatwaves  

 Replaced drippers system to improve irrigation efficiency; improved spray 

schedule for mildew; Eutypa prevention  

 Better spray programme and canopy management.  

 Closely monitoring soil moisture particularly through winter, to maximise soil 

moisture going into Spring/budburst.  

 Mulch, extra water, better irrigation infrastructure. 

 Permanent swards, continuous cost reviews on all management costs & inputs, 

labour negotiations of cost per hour & time taken for breaks. 

 No cover crop to save on tractor work.  

 Close planting, biodynamic practises. Chemical-free grape growing.  

 Sub-surface irrigation on any new plantings. Soil conditioning/treatments. 

 More water. Increased nutritional inputs at the end of Dec, start of Jan.  

 Convert from spur to cane prune.  

 Spreading straw.  

 Replaced all irrigation (12 yrs old) with new technology/drippers. Permanent 

clover/weed cover in.  
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 Got BIL water & looking to wrap new rods down next year.  

 Using drought tolerant rootstocks and trialling new drought tolerant varieties; 

soil moisture monitoring; experimenting with using calcium & other additives 

at irrigation to negate sodium uptake and improve lateral penetration of 

irrigation.  

 Modified irrigation systems. 

 Frost fan installations. Currently installing irrigation in dry-grown vineyards.  

 Want to have our complete vineyard under-vine mulched by 2016.  

 Mulching; improved irrigation; harvesting earlier; planting different varieties. 

 Going back to 'Rod & Spur'. 

 Not working ground; use of soil moisture monitors; use of compost ripped 

under rows pre-planting  

 Work with nature. 

 Now have BIL water, permanent sward, lower yield.  

 Monitoring irrigation practices, floor practices in vineyard, run sheep through 

dormant period.  

 Watering practises. Moisture monitoring over entire vineyard; changed 

pruning slightly. 

 Under-vine mulching program to conserve moisture, keep soil temp cooler, 

improve soil etc; improved soil moisture monitoring in more blocks; buying 

more, better quality water for irrigation; seriously looking into some later 

ripening alternative varieties.  

 Less centre row working. Allow weeds to grow in centre.  

 Planting to more suitable varieties, ie Southern Italian varieties.  

 Winter watering  

 Water, water, water  

 Going back to Rod & Spur, and cover crops & ground inputs ie 

gypsum/chicken poo.  

 Pruning techniques; water management. 

 Mulching; additional water  

 Salt suppression & deep ripping  

 Increase soil microbiology; increase soil fertility. 

 Secured more B.I.L. water.  

 Maintained my two bores and have a ground water allocation of 1Mgl per Ha 

to supplement B.I.L. if it becomes restricted.  

 Earlier irrigation, mulching, cover cropping.  

 Mulching, building organic matter by maintaining permanent cover and 

mowing this instead of cultivating or herbiciding.  

 Water management, soil moisture management, mulching, canopy 

management, sunscreen application, fertigation.  

 Securing extra water; finding ways to extract better water-use efficiency 

including mulching.  

 Putting out kelp to help the vines less stress. 

 No more hoe. 

 Mulch, adding carbon to soil vial stalks and compost. 
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 Joined BIL scheme, invested in frost fans. 

 Composting / mulching under-vine  

 Mulching, changing varieties  

 Straw mulching, reworking of vines  

 Under-vine mulching and composting; planting of native grasses; new, 

improved irrigation systems.  

 Would like to mulch under vine rows but just checking the budget if will be 

financial this year.  

 Mulching herbicide width. 

 Under vine compost and mulch, subsurface irrigation, more use of Surround.  

 Late pruning, spraying out mid rows.  

 Installed frost fans; bought more water licence; improved all irrigation 

systems; going back to rod and spur; permanent sward in mid row; compost 

under vine; moisture monitoring and under vine soil temperature monitoring.  

 Soil moisture monitoring; rye grass eradication. 

 Mulching, pruning changes, irrigation timing.  

 Winter irrigation, trying to grow a bigger canopy, lift wires to shade fruit and 

protect from sunburn. 

 Moisture monitoring, adding catch wires for shading, throw covercrop under 

row, bull kelp for tougher leaves, sunscreen sprays. 

 Closer moisture monitoring, changing Cab Sav to rod & spur, reduced weeds, 

changed watering patterns.  

 Mulching and more water use.  

 Improved soil moisture monitoring  

 Composting/mulching; mid-row management with alternating native grasses 

and permanent sward; conversion to organic practices; purchased more water 

through BIL; improving irrigation infrastructure to increase output.  

 Irrigating earlier. Pruning later.  

 Dry grown, no soil disruption, minimal intervention. 

 Winter watering for a number of years now. Adding compost to vineyard. No 

more rotary hoeing. 

 Installation of solar, and plans to build a small storage dam (approx .75-1meg) 

which will allow high volume irrigation within a more compressed timeframe 

to counter imminent extreme weather conditions-wind & heat. Plan to mulch 

with five year rotation. Will trial rolling cover crop this year and then possibly 

spraying off with Sprayseed or Basta. Intention is to cool mid-row and 

improve organic content of soil. Run VSP on some blocks and now north and 

west facing wires are in permanent position as catch wire. Try to pick up 

85%+ of canopy on east and west faces.  

 Dura mulch  

 Water management, trellis logic. 

 Ground cover management  

 Soil moisture monitoring, compost, weed management, preparation for erosion 

control, modified surface water catchment to minimise sediment, increased 

access to different types of water sources.  
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 Greater mulching, winter irrigation this year  

 Soil management, no till. Use Biodynamic principles to enhance soil structures 

and its water- holding capacity. Future use of Bio Char and Soft Rock 

Phosphate.  

 Mulch, compost down rip mark of new planting, no tillage, drippers under 

mulch, no herbicide strip.  

 Bought more water. Will consider mulching under vines.  

 New irrigation system & straw mulch. 

 5,000 cub metres of mulch this year, make our own.  

 Straw mulch & sunscreen (eg Surround)  

 Some mulch, more water, frost protection. 

 In our current warmer and earlier harvest cycle I'm managing some higher 

stress potential areas differently with mulches. I'm also managing irrigation 

and all inputs differently and giving more to my high value blocks and less to 

my low value blocks.  

 

 

 

Q19. Would you be interested in participating in an environmental management 

program (similar to McLaren Vale’s “Sustainable Winegrowing Australia” 

where growers benchmark their vineyard practices against other growers’ 

performance? 

40% said YES; 60% said NO or haven’t heard of the program. 
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Top 5 are: 1. Water security and availability; 2. Eutypa prevention and management; 

3. Demonstration vineyards showcasing best-practice soil management and other 

modern viticultural techniques to reduce inputs; 4. Barossa wine grape supply and 

demand by variety and market; 5. Cost of production information/benchmarking. 
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8.4 Interview Questions 

Q.1 Have you experienced climate change in the Barossa Valley ? If so how 
did/does it make itself known ?  
 
Q.2 What have been the observed consequences of climate change on the 
varieties that you grow ? 
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e.g Budburst/Harvest dates 
 
Q.3 Have there been both negatives and positives in your experience of 
climate change 
 
Q.4 What viticultural techniques (if any) have you used to adapt to a changing 
climate. Please state if they are different between varieties. 
 
For example : 
 
Canopy Management 
 
Pruning 
 
Irrigation/water management 
 
Soil Management 
 
Rootstock/Clone change 
 
Vine Nutrition 
 
Q.5 Have you considered, instigated or intend to plant alternative varieties. 
(Have you thought about changing your varietal profile ?) 
 
Q.6 Has there been a change in disease or pest pressure (either of type or 
frequency) ? If so how ? 
 
Q.7 Has there been an effect on yield ? If so what ? 
 
Q.8 Has a changing climate impacted on quality ? If so how ? 
 
Q.9 What have been the costs of adaptation (if any).  

 

 

 
 

8.5 Grower Questionnaire and the results from the 22 

responses received (figures rounded to nearest whole 

number). 
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This was disseminated electronically on two occasions via the BGWA’s 
newsletter that is sent to all growers within the Barossa and Eden Valleys.  

Farming in a changing climate? 

Viticulture in the Barossa Valley. A 

one minute survey. 

 
(There was an introductory message here but it both included the author’s 
name and location so has been removed). 
 
* Required 

Q.1. Do you believe that you are experiencing or have experienced 

climate change in the Barossa Valley? * 
Yes 91% 
No   5% 
Maybe 5% 
Required 

 

Q.2. If 'yes' please choose the option below that best describes the 

most noticeable change you have experienced. * 
Less winter/spring rainfall 45% 
Increased frequency or duration of heat events 23% 
Increased frost risk 5% 
Earlier budburst/harvest 23% 
Other 5% 

 

 

 

 

 

 

Q.3. If you have altered your farming methods to help mitigate any 

change in the climate, please list three adaptations, in order of 

importance, adopted in your vineyards. e.g. 1) mulching, 2) 

installation of frost fans, 3) upgraded irrigation/water security. * 
Your answer 
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Below are some of the responses received. They have not had 
spellings corrected etc. 
additional water purchased 
3 ) upgraded irrigation & water supply 
Straw mulching buy more water 
All of the above, some change to sell to winerys who pick at 
lower baumes. Moisture monitoring upgrade to permanent 
logging. Larger pump capacity to irrigate quicker. 
mulching, more irrigation, use of'sunscreens', harder pruning 
to ensure yields are balanced with water irrigation capacity 
and to grow canopies that shade the bunches 
1 Mulching, 2 Upgrading irrigation systems, 3 no cultivation 
1) Installation of frost fans 2) upgraded irrigation systems to 
allow quicker irrigation of vineyards prior to heatwaves 3) 
mulching to help hold soil moisture 
Drought proving with irrigation ( previously dry grown) 
regulate/ minipulate crop loading to soil moisture level 
Improve soils with Organic Matter to improve infiltration rates 
and moisture withholding capacity 
Have just bought a little more irrigation water to get me 
through these dry/warm years. 
Mulching, increased water security, moisture monitoring of 
soil profile. 
1)installation of frost fans 2)undervine mulching 3)secured 
more better quality water 
1. Mulching 2. Frost fan (on separate property) 3. Pushed for 
higher price point to compensate for lower yields 
Moisture monitoring Sunscreen sprays Catch wires 
Undervine mulching, applying kaolin clay based products on 
vines, bunch and shoot thinning to enhance uniform ripening 
and to encourage an earlier harvest. 
 
  

Q.4. If there were equal demand for all grape varieties/wines in the 

market place, (bearing in mind the Barossa Valley's current 

climate) which variety would be the most important/best suited to 

your vineyard. * 
Mataro 
Shiraz 59% 
Grenache 23% 
Montepulciano 
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Cabernet Sauvignon 5% 
Other 14% 
 

Q.5. Have you experienced, as a result of adaptation to climate 

change, financial costs beyond those normally associated with 

'good' farming practice? * 
Yes 95% 
No 5% 
Required 
 

Q.6. Looking to the future, how confident are you that the 

adaptability of the Barossa Valley's vine growers, will ensure its 

continued global reputation for excellence * 
Not confident at all 
Fairly confident 5% 
Confident 23% 
Very confident 59% 
No doubt at all 14% 
 

Q.7. Are you a Barossa Valley or Eden Valley Grower? * 
Barossa Valley 86% 
Eden Valley 14% 
 

 
 

 

 

 

8.6 Glossary of Abbreviations used 

A$ - Australian Dollar 

AWRI – Australian Wine & Research Institute 

BEDD – Biologically Effective Degree Day 

BIL – Barossa Infrastructure Ltd 

BOM – Bureau of Meteorology (Australian) 
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BGWA – Barossa Grape & Wine Association 

BV – Barossa Valley 

CSIRO – Commonwealth Scientific & Industrial Research Organisation 

GDD – Growing Degree Day 

GI – Geographical Indication 

GLO – Grower Liason Officer 

GST – Growing Season Temperature 

ha – Hectare 

ML – Megalitre 

SARDI – South Australian Research and Development Institute 

T - Tonnes 

TA – Titratable Acidity 

TTS – Total Soluble Solids 

WUE – Water Use Efficiency 

 

 

 

 

 

 

 

 


