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óVineyards are the worst monoculture in the worldô  
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I should begin by saying that although Iôm scientifically trained (a PhD and 15 years working as a science 

editor), Iôm not a scientific fundamentalist. Reductionist science is an incredibly powerful lens for helping 

us understand how the world works, but it has limits. There are very real limits to our scientific 

understanding of life in all its marvellous complexity. In effect, science is one language for understanding 

the world around us; but othe r approaches have their place, too. With this in mind, in this short 

presentation Iôm going to attempt to look at the science behind sustainable wine growing in its various 

forms, and argue for the development of a new approach to viticulture.    

 

Why sustainability? 

There are two reasons for adopting sustainable winegrowing. Firstly, itôs a moral imperative: we shouldnôt 

expect next generation to pick up our tab. Thereôs no justification for farming systems that degrade the 

quality of the soil, either by l eaving agrochemical residues, exhausting nutrients, or allowing erosion. 

Equally importantly , though, and less commonly discussed is the possibility that  better grape quality can 

be achieved through a more holistic and deeper understanding of the vineyard agroecosystem. That is, 



sustainable farming, when taken far enough, can result in more complex and interesting wines.  And the 

world needs more of these. 

 

Bad old viticulture  

The old approach to viticulture, usually referred to as conventional viticulture, is problematic on many 

levels. First, there is too much focus on the vine alone, with the soils seen merely as inert medium 

providing support and nutrients  to the vine. There is also an emphasis on dealing with problems (fungal, 

insect, poor nutrition) usi ng simplistic chemical solutions . This leads to a vicious circle: simplistic 

solutions making problems worse. More significantly, this form of viticulture is unsustainable.  

The new viticulture  

The new approach to viticulture sees the vine as part of a complex vineyard system (agroecosystem) with 

many organisms co-existing and interacting with each other. In particular, it recognizes the importance of 

microorganisms: we canôt see them, so we tend to ignore them. New viticulture concentrates on soil and 

vine health, rather than disease, and uses intelligent, elegant solutions for any problems that remain . 

Most importantly, it r ecognizes the true complexity of nature and the limits of our knowledge . 

 

Biology is more complex and awe-inspiring than we realize 

One of the main take-home points from this presentation is that we should recognize that biology is much 

more wonderfully complex than we have realized in the past. Letôs look at a few examples. 

First of all, semiochemicals. These are herbivore-induced volatile compounds released by plants in 

response to attack. They recruit  the natural enemies of the herbivores, thus acting as an airborne SOS 

signal from the plant to its insect allies . This reponse can be remarkably specific. For example, a particular 

caterpillar can cause the plant it is munching on to release a specific volatile (in response to the caterpillar 

saliva) that then signals to a parasitic wasp that preys solely on this species of caterpillar that lunch is 

ready.  

Another example of natureôs wonderful complexity is a paired pattern of plant responses called systemic 

acquired resistance and induced systemic resistance. Plants are rooted to the spot and thus are unable to 

move away from problems or unfavourable growth conditions. They therefore need to act as powerful 

environmental computers, sensing the environment around them and then responding appropriately. 

These two signalling pathways are the means by which plants detect biotic and abiotic stresses (such as 

fungal or bacterial infection and he rbivory or damage) and then coordinate their response. Signals such as 

salicylic acid and jasmonates turn on defence pathways in parts of the plant that are not under attack or 

stress. Itôs a bit like the plant equivalent of the human immune system. 

What does this biological complexity tell us? First, that the systems we are dealing with in vineyards are 

more intricate than weôd realized. For example, microbes in the root and foliar environment may well be 

communicating with plants and altering their growth  patterns. If we are to make chemical interventions 

in the vineyard, these could be having knock-on effects that are unpredictable. Second, it tells us that we 

really do have to see vineyards as entire  agroecosystems ï it is not useful to focus on vine biology alone.    

 



Sustainable winegrowing 

 
So letôs switch gears to looking at the various notions of sustainable winegrowing that have arisen over 

recent years. If ósustainableô is to mean anything, it must be certified. Certification is vital if the word is to 

avoid being used as a form of ógreenwashingô. But such certification must have teeth , and this represents 

something of a dilemma. Setting the bar of certification programs at the right height is important . Set it 

too high, and not enough vineyards will participate; set it too low and while everyone will get onboard, it 

wonôt make much of a difference to what actually goes on in the vineyard. There needs to be a balance 

struck between maximum participation versus meaningful difference in vineyard pract ice. 

Oregon  

Many countries/wine regions are now introducing certified sustainable programs. A good e xample is that 

of Oregon Certified Sustainable Wine (OCSW). This has brought together various certifying bodies under 

one banner (LIVE [low -input viticultur e and enology], Oregon Tilth Certified Organic, Demeter Certified 

Biodynamic and Salmon Safe) to form a single sustainability brand that can clearly be communicated to 

consumers. OCSW doesnôt certify; instead, it acts to publicise this single brand, because unless consumers 

can get their heads around what certified sustainable means, they wonôt be prepared to pay a little more 

for it. Currently, consumers recognize organics and are willing to pay more for organic produce. But if 

growers are to increase their viticultural costs to go sustainable, it makes this journey a lot more attractive 

if the effort is recognized by consumers. 

Oregon LIVE is a good example of a certification program for winegrowers that is scientifically credible 

and has some óteethô. Ted Casteel, one of the founders, highlighted some of the goals of the program.  

(1) Reduction and elimination of out -of-farm inputs  



(2) Biodiversity: avoiding monoculture  

(3) The whole farm seen as an ecosystem that interacts with itself 

(4) Trying to certif y the whole industry  

óCertification is an important part of sustainability: it gives growers a sense of rigour and discipline, and 

encourages record keeping and monitoring for pests,ô says Casteel.  

Certification requires two years farming under LIVE guide lines, and third party inspections  are used. It 

costs US$100 for an application, then US$175 a year for up to 20 acres and then an extra $2 per acre. 

Inspection fee is US$300; yearly for the first two years and then every third year on a random basis. 

Under LIVE there is a óYellow listô of approved chemicals. Growers who need to use a non-approved 

chemical can apply for a variant: the application goes to a technical committee, and LIVE will work with 

the grower to try to find a sustainable solution to the p roblem. Growers can only apply for a variant once 

in a 3 year process; use of non-approved chemical results in loss of certification for a year.  

Currently 7224 acres of vineyards are certified by LIVE, which is an impressive half of the Oregon wine 

industr y.  

 

 

South Africa    

Since 2000, South African wine producers have been able to verify their sustainability by being certified 

by an organization called Integrated Production of Wine (IPW). This is a voluntary environmental 

sustainability scheme consisting of a set of guidelines detailing good agricultural practices related to grape 

production as well as guidelines covering winemaking and bottling. Compliance with these guidelines is 

assessed through a self-evaluation questionnaire, and this is then independently audited through spot 

checks. Certification is overseen by the Wine and Spirit Board.  

Guidelines operate on a scoresheet basis, where producers score more points where they adopt 

environmentally friendly practices. They need to reach a certain threshold score to be certified. Below are 

some examples of the guidelines issued to producers (these are available in full from the IPW website, 

www.ipw.co.za).  



One person from the farm or cellar must attend an IPW training course. Each farm should have a 

conservation plan for natural areas, and an environment management plan for cultivated areas 

(information about how to do this is provided on the website). There is also an exhaustive list of 

environmental guidelines. For example, new vineyard blocks are to have wildlife corridors in them, and 

producers are encouraged to think of implementing these in existing vineyards where possible. The use of 

cover crops is encouraged to reduce the use of herbicides and to lessen the risk of erosion. If pre-

emergence herbicides are used, a record has to be kept together with sufficient justification for their use. 

If fertilizers are used, it is only with a view to replacing what has been taken out during the growing 

season: records of plant and soil analyses need to be kept to show that this was the case. For disease 

control, IPM tactics must be applied. Only registered chemicals are permitted, if indeed chemical use is 

found to be necessary at all. Growers are given guidelines on how to monitor for various vineyard pests, 

including the use of pheromone traps, and for the appropriate control measures depending on the pest 

population level. In the winery, waste management is a strong focus, but the guidelines also cover 

greenhouse gas emissions and steps to reduce these.  

Along with the IPW certification, South Africa also has the Biodiversity and Wine Initiative (BWI; 

website: www.bwi.co.za), which is a partnership between the wine industry and the conservation sector. 

The BWI aims to prevent further loss of native habitat in  critical sites, to increase the total area set aside 

as natural habitat in contractual protected areas, and to promote changes in farming practices that 

enhance the suitability of vineyards as habitat for biodiversity, while reducing farming practices tha t have 

negative impacts on biodiversity, both in the vineyards and in surrounding natural habitat. Producers who 

want to join need to commit to managing areas of native habitat in certain ways compatible with 

promoting biodiversity. As of September 2009, 155 members were managing 113 127 hectares, which is 

slightly more than the actual vineyard area in the Cape winelands. The BWI works in partnership with 

IWP 

 

 

Chile: developing a sustainable protocol for the wine industry  

Caliterra is a winery in Chileôs Colchagua Valley that was founded as a joint venture between Eduardo 

Chadwick and Robert Mondavi in 1996. In 2004 Eduardo Chadwick brought Mondaviôs share back when 

Mondavi was sold to Constellation, and decided to change strategy. óWe thought about organics,ô explains 



chief winemaker Sergio Cuadra, óbut we wanted a broader approach to winegrowing and winemaking. We 

thought that sustainability as a concept was the best option we had.ô There was a problem, though: the 

sustainable approach wasnôt certifiable. As a result, Caliterra contacted Professor Yerko Moreno of 

University of Talca, with a view to creating a protocol for sustainability in Chile.  

Moreno lived in Oregon for five years, and so has taken a keen interest in the development of the LIVE 

certifi cation for sustainability in Oregon. He thinks the situation in Chile is very similar to what happened 

in Oregon several years ago as growers began to think about ways of working sustainably, but where they 

werenôt satisfied with organics and biodynamics. In Oregon, the growers approached a researcher for help 

establishing the scheme, Carmo Candolfi-Vasconcelos; this approached has been mirrored with Caliterra 

approaching Moreno. Moreno outlined how Caliterra and the University of Talca were devising the 

sustainable protocol, which they hope will be adopted by much of the Chilean wine industry.  

óWe have used many ideas from the LIVE system,ô Moreno explained, ówhich is based on the IOBC 

guidelines and the key aspects covered by the OIV sustainability guidelines.ô While these guidelines are 

useful, they donôt give the details, and so Moreno and his colleagues need to consider the particular 

growing conditions in the different Chilean wine regions. Other information is gathered from guidelines 

for social responsibility, which is a unique feature of this Chilean protocol. Not only does it cover the 

environment, but it also deals with social issues. óThis is very important,ô says Moreno, óbut it is not 

considered in organics and biodynamics.ô Moreno also stresses that the system must be profitable. óIf you 

go broke, there is one less environmental warrior in the system.ô He also adds that, óIf you do it because of 

marketing, it is going to be a mess.ô 

The Talca team consists of five people in the University and five people from Caliterra (two winemakers, 

two viticulturalists and an agronomist), and the project has now been going for 18 months. The first goal 

is to develop version 1.0, which has three chapters: a green chapter (viticulture), a red chapter (in the 

winery), and an orange chapter (social). When this version 1.0 is complete, it will be opened up to 

companies who specialize in certification, with a view to giving one of them a contract for the third -party 

certification of sustainability in Chile.  

One example of the sort of approach the sustainable protocol will take is with regards to irrigation. Many 

vineyard managers irrigate whenever they want; others will do monitoring of water status of vines and 

soils. óWe promote and give a better score if you have three monitoring methods and use them,ô says 

Moreno. óYou have to justify everything you do, and record keeping is a key aspect of our system.ô  

Another is the use of herbicides. óFor years and years people have been using residual herbicides,ô says 

Moreno. óWe tell people that if you stop using them you will see the benefit in one season. Already the 

winery owners have realized that they have to be looser in managing their vineyards. They used to look 

neat with vines only, but now we start to see different plant species and biodiversity.ô Growers get points 

for biodiversity in their vineyards.  

Cover crops are also encouraged, but Moreno pointed out that there were some pitfalls for the unwary. 

óYou seed them and think that all this biodiversity is great, but you can find that they are hosting pests,ô he 

warned. óNature is not easy to understand. We need to find out which cover crops work best for each 

vineyard.ô 

Moreno and his colleagues have been working on using precision viticulture approaches to manage 

vineyards more effectively. These use aerial imagery to identify differences in vigour in the vineyard. 

Using software, this sort of imagery can identify separate management blocks, which can then be 

managed differentially to increase quality. For example, some parts of the vineyard might be ripening 

later than others, perhaps because there were differences in soils in those particular blocks. Rather than 



wait for these blocks to catch up, they could be picked separately, while the earlier ripening blocks could 

be picked at peak ripeness. Another example would be particular sections of the vineyard that are 

susceptible to disease or certain pests. Action could be taken just on these blocks, rather than on the 

whole vineyard level.  

Biological control approaches for pests are one of the cornerstones of sustainable viticulture. Moreno cites 

the ladybird Cryptolaemus montrouzieri  as a promising biological control agent for mealy bug. Mealy bug 

can be a big problem for vineyards because it is a vector for leaf roll virus. However, this form of biological 

control hasnôt been tried yet because it will only work when there is a big enough infestation of mealy bug 

to support the ladybird predator. Red spider mites are a problem, and these can be controlled biologically, 

by predatory mites such as Phytoseiulus persimilis . Alternatively, they can be controlled by spraying oil. 

For nematode problems, biological nematicides exist, as well as rootstocks that are resistant to 

nematodes. óWe have learned to monitor things and determine thresholds for taking action,ô says Moreno. 

He stresses the importance of information. óIf you donôt have information you are blind, and you just have 

to use the calendar,ô he says, referring to the old-style practice of calendar spraying.  

The hope is that the protocol produced by Moreno and his colleagues will be taken up by wineries across 

Chile and provide a solid certified sustainable basis for the whole industry.  

 

Sustainable viticulture in the Douro: the Fladgate Partnershipôs initiatives 

The Douro Valley in northern Portugal is one of the worldôs most spectacular wine regions. Around two-

thirds of its vineyards (28 000 hectares out of a total of 39 000) are planted on hillsides with a gradient of 

over 30%. The main block of these vineyards, on the banks of the river Douro, have been designated as a 

UNESCO World Heritage site. 

In 2009, the prestigious Banco Espírito Santo Biodiversity Prize was awarded to The Fladgate Partnership 

for its project óA New Model for Viticulture in the Douro Regionô. This annual prize is sponsored by BES in 

partnership with CIBIO, the Centre for Research in Biodiversity and Genetic Resources, and recognizes 

innovative projects in the fields of research, conservation and management of biodiversity in Portugal.  

The Fladgate Partnership owns over 500 hectares of vineyards in the Douro, from which it produces Port 

from three historic Port houses: Taylor, Fonseca and Croft. Over the last 10 years they have invested 27 

million Euros in the Douro valley, and recent work  has been focused on replanting the steeply sloped 

vineyards in a more sustainable way. 

In the past, the only way to plant these slopes was to construct walled terraces. The walls, built of stone, 

were necessary to support the earth and prevent erosion. In the 1970s and 1980s, a new method of 

planting became more popular: using bulldozers to carve out reasonably wide terraces from the schist on 

which two rows of vines are planted. These are called patamares. 

There are two problems with these patamares. First of all, the earth banks are unsupported, and so winter 

rains are liable to cause erosion. Secondly, the only way of controlling weed growth is by the use of 

herbicides, because the proximity of the inner row of vines to the earth bank means that mechanical 

cultivation isnôt possible. 

The Fladgate Partnership have pioneered a new model for planting, which is based on a single narrow 

terrace that supports just one row of vines. These terraces are constructed using laser-guided earth-

moving equipment which a llows the terraces to be inclined at precisely 3° to the horizontal. This 3° 



inclination strikes a balance between rainwater run -off and its penetration in the soil, avoiding topsoil 

erosion. 

 

 

The single row of vines allows mechanical control of weed growth, which means that herbicide use in the 

vineyard can be eliminated. Cover cropping is also used on the surface of the terrace, with vegetation 

remaining between November and late spring, which is then mown as the vines grow to prevent 

competition for wa ter and nutrients, and to act as a natural mulch. This also adds organic material back to 

the soil. 

Other components of the model include planting olive trees along the vineyard boundaries and the 

conservation of indigenous vegetation on slopes too steep to cultivate. In addition, care is taken to plant 

the right vine varieties in the right place, which helps in terms of disease prevention and pest avoidance. 

The Fladgate initiative is not part of any certification program, but initiatives such as this, if applied more 

widely, have great promise to ensure the sustainability of the spectacular Douro vineyards. 

 

 

 

 


