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background

CalifoRnia gRoweRS have a long history of producing 
excellent quality grapes for winemaking. Towards this 
end, one key achievement has been an understanding 
of the importance of  selecting varieties best suited for 
regional climatic conditions and soils. Doing this also 
helps growers maximize their profit margins. Change 
is inevitable and winegrowers  have and will continue 
to adapt to change and confront challenges while con-
tinuing to improve the quality of their grapes and wine.

The vast challenges growers face on a daily basis in 
regards to environmental, global, and regulatory pres-
sures are tremendous. International and domestic 
competition compels every California winegrower to 
be fully engaged in the quest for quality, and today’s 
consumer expects quality to be characterized by high 
levels of environmental and social performance as 
well. Increasingly stringent environmental regulations 
require growers to think ahead and anticipate poten-

tial impacts of their  operations.  Collectively, wine-
growers in California have a deep desire to be model 
stewards of the land and thereby sustain their business 
of producing world-class wines for future generations.

Viticulture in the 21st century requires winegrowers 
to think systemically and to understand that farming 
practices once viewed as having little or no external ef-
fects are now carefully scrutinized by other stakehold-
ers and may be considered to adversely impact com-
munities and the environment. The practices assessed 
in this chapter help growers think more about these 
issues and address quality and environmental con-
cerns with confidence. It is important to keep in mind 
that because growing conditions and grape prices 
vary significantly by region, variety, and over time, 
economic constraints can dictate the degree to which 
some practices in this chapter are implemented.

Chapter 3. VitiCultuRe benCHMaRK Data

3-1. balanCeD VineS   The most important 
aspect of vine canopy management is a 
balanced vine. 34% of growers successfully 
implement vineyard design for balanced 
vines and as an indicator, look for shoots 
and fruit evenly distributed along the fruit-
ing zone. An additional 51% have minimal 
or no growth at veraison and adjust their 
crop at berry set. Because of this balance 

most growers do not have to implement 
leaf and shoot removal on a yearly basis. 
10% have over vigorous vines or vines too 
weak for the fruit load. 2% feel the vines are 
growing too vigorously at veraison and 3% 
replied N/A, not applicable or information 
not available. This may be due to the fact 
that their vineyards are not yet of fruit  
bearing age. 

3-2. SHoot DenSity  Maintaining shoot 
density is also an important part of canopy 
management. 83% of the growers make 
sure that they have balanced vines and that 
shoot density is maintained by removing 
weak and non-fruiting shoots, shoots with 
late ripening clusters and shoots sprout-

ing from the head of the vine, while 55% of 
these growers also thin the spurs. 7% just 
remove shoots from the head area and 5% 
don’t remove shoots. 5% skipped this ques-
tion because shoot thinning is not warrant-
ed or their vineyard is head trained. 

3-3. fRuit expoSuRe  In some growing 
conditions, the fruit needs to be exposed to 
ensure that the clusters get enough sunlight 
for the desired colors and flavors. 21% of 
the growers do not need to remove leaves 
because the cluster zones are appropriately 
exposed. When leaf removal is necessary 
60% of the growers remove leaves around 
clusters shortly after the bloom to expose 

them to the appropriate amount of indirect 
light. 12% of the growers have economic 
constraints in leaf removal and 3% do not 
remove leaves. For the 4% who skipped  
this question, shoot density may not be 
appropriate for their variety or their vine-
yard may be in an area where leaf removal 
would expose the fruit to excessive tem-
peratures. 

3-4. CRop-to-pRuning weigHt Ratio  Crop-
to-pruning weight ratio is the measure-
ment of weight of canes cut during the 
pruning season against harvest weight and 
is a key measure of vine balance. While 
9% of the growers are not familiar with 
the concept of crop-to-pruning weight 

ratios, 48% of the growers have researched 
the concept but not implemented it. 21% 
monitor the crop-to-pruning weight and 
17% monitor and record the weight and 
use the information to make adjustments 
in pruning. 5% replied N/A, not applicable 
or information not available. 
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3-5. VineyaRD DeSign & tRelliS  Canopy 
management and crop development are 
dependent on good vineyard design and 
the installation of the appropriate trellises. 
84% of the growers have trellises and vine 
spacing worked out to accommodate the 
vigor of the vines and provide an open 
canopy for the fruit zone. 25% of the grow-

ers do not have to do any leaf removal. 11% 
feel that the trellises and vine spacing still 
shades the fruit even with leaf removal 
and correct shoot spacing. 2% have uncon-
trolled growth and no shoot positioning. 
3% replied N/A, not applicable or informa-
tion not available.

3-9. Soil pRofile  Once the environmen-
tal conditions have been adequately re-
searched and satisfied, it is important to 
inspect the soil and determine if modifica-
tion is needed. 65% used backhoes to verify 
the soil profile of the site and 24% of grow-

ers also used GIS/GPS technology to fully 
map the soils on their site. 16% dug hand-
augered holes before ripping the plowpan 
or hardpan and 10% just used soil maps to 
understand their soil. 9% replied N/A, not 
applicable or information not available.

3-6. VineyaRD unifoRMity  The uniformity 
of the vineyard is a bit more challenging for 
growers. Uniformity of fruit ripeness is an 
essential factor of wine quality. 4% of the 
growers make no attempt to assure uniform 
vegetative growth and fruit development 
while 24% prune their vines differently to 

match the vigor of the vines in an attempt 
to assure uniformity. 39% not only prune 
differently but also remove weak shoots 
and tailor irrigation to soil differences. An 
additional 31% also drop slow ripening fruit 
at or after veraison. 2% replied N/A, not  
applicable or information not available. 

3-10. Soil teSting & aMenDing  Inspecting 
the soil will provide growers with informa-
tion they need to make management deci-
sions. To be able to make fully informed 
decisions, growers should consider pre-
planting soil tests for physical and chemical 
properties. 81% determined the soil struc-
ture and tested the soil with 16% amend-

ing with lime, sulfur or gypsum alone. Of 
the 81% who tested, 65% used compost or 
cover crops if the soil was found to be low 
in organic matter with 18% also using GIS/
GPS technology to record this information. 
9% did not test their soil pre-planting and 
10% replied N/A, not applicable or infor-
mation not available.

3-7. MonitoRing Canopy ManageMent  
Crop development also requires growers 
to pay attention to the microclimates that 
exist in different blocks. More than 55% 
use defined practices to monitor canopy 
microclimates, with 48% using objective 
visual assessments throughout the vineyard 
and another 7% using the objective method 
by recording their observations and using 

the information to take corrective actions 
when necessary. By documenting observa-
tions, a grower will have a recorded history 
of the vineyard that becomes more useful 
and valuable over time. 38% monitor by 
casual observation and 5% do not monitor 
the canopy microclimate at all. 2% replied 
N/A, not applicable or information not 
available.

3-11. Soil SaMpling pRe-planting   
Examining soil for biological problems is 
critical prior to planting. 50% sampled for 
nematodes and phylloxera. 23% included 
the roots of the previous crop in the sam-
ple. 27% knew the previous cover crop but 
no soil samples were taken to determine 

the presence of biological problems before 
planting. 8% did not take soil samples nor 
did they know the previous cover crop on 
the land that the vineyard now occupies. 
14% replied N/A, not applicable or infor-
mation not available. 

3-8. enViRonMental Due DiligenCe  Before 
a vineyard can be developed it is important 
for the grower to know and understand 
the environmental issues and sensitivi-
ties that exist for the land, ecosystem and 
the region. More than 67% of the growers 
investigate environmental issues before 
putting land into a vineyard. 28% also 
carried out due diligence before purchas-
ing the land and contacted the appropri-
ate public and private entities to research 

potential environmental issues. 21% carried 
out due diligence after purchasing the land 
and 18% did so while the vineyard was 
being established. 10% did not carry out 
any environmental due diligence before 
putting in a vineyard. 23% of the growers 
replied N/A, not applicable or information 
not available perhaps because they assessed 
existing vines or were not involved in the 
development of the vineyard that was being 
assessed. 

3-12. aDDReSSing biologiCal pRobleMS  
If biological problems are known to exist 
then selecting appropriate best practices 
reduces environmental impact and effec-
tiveness. Of those who had knowledge of 
biological problems, 53% did not fumigate, 
with 32% leaving the soil fallow or rotat-
ing with another crop for at least one year, 
and 21% did the same for at least three 

years. Another 15% fumigated to address a 
particular problem verified by testing. 2% 
fumigated the soil without testing and 30% 
replied N/A, not applicable or information 
not available. This could be in large part 
due to the fact that the person answering 
the assessment had no knowledge of the 
pre-planting conditions of the vineyard 
being assessed.  
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3-13. RootStoCKS  Healthy vines and qual-
ity fruit starts with the appropriate root-
stock selected for the particular vineyard 
site. 87% consider the region or soil born 
pests in the region when choosing the 
rootstock, with 33% also considering ad-

equate vigor and 54% seeking advice from a 
winery, UC Farm Advisor and/or a consul-
tant. 8% of the growers do not consider the 
region or soil born pests in the region when 
choosing the rootstock. 5% replied N/A, 
not applicable or information not available.

3-14. VineyaRD layout  Canopy manage-
ment and crop development are critical ele-
ments when considering vineyard design. 
81% of the growers proactively consider the 
site’s physical characteristics and design-
ing the vineyard to be safe and easy to farm 
with row directions that minimize erosion. 

45% also align the trellises for regional 
wind patterns and sun exposure. 14% of 
the growers determine vineyard layout by 
property lines, with 9% of these growers 
trying to eliminate tractor turns by having 
the longest rows possible. 5% replied N/A, 
not applicable or information not available.

3-18. tRelliS & VigoR  The trellis literally 
supports all of the grower’s decisions and 
practices. Trellis selection requires the 
consideration of vine vigor. 51% use wine 
quality as their main criterion and choose a 
trellis system based on vigor potential, and 
another 35% select a system that adequately 

supports the vine and requires the least 
amount of inputs and maintenance. 8% of 
the growers base trellis and vigor decisions 
solely on price or quantity. 6% replied N/A, 
not applicable or information not available.

3-15. Row & Vine SpaCing  Row and vine 
spacing are important aspects of vineyard 
design. 32% of the growers consider fruit 
quality and quantity, while 49% determine 
the spacing to accommodate site vigor 
potential and maximize vine balance and 
fruit quality. 14% establish the row and vine 

spacing on the size of the equipment they 
plan to use. 5% replied N/A, not applicable 
or information not available.

3-19. Habitat ConSeRVation  Within the 
larger context of the natural system, estab-
lishing a vineyard requires the grower to 
take several elements into consideration. 
Chapter 8 Ecosystem Management goes 
into much greater specificity, but one major 
element also applicable to viticulture is the 
conservation of habitat for wildlife. 47% 
believe that the new vineyard does not 

adversely impact existing habitat. Although 
23% felt they impacted habitat, they incor-
porated a 30-foot or better buffer to mini-
mize disruption. 13% believed that while 
vineyard development displaced or disrupt-
ed some habitat it also created some, and 5% 
did nothing to replace or mitigate impacted 
habitat. 12% replied N/A, not applicable or 
information not available. 

3-16. SCion/CultiVaR   Scion selection is 
also important to establishing a healthy, 
virus-free vineyard. 73% of growers check 
their selection with a winery, UC Farm 
Advisor and/or consultant, with 42% also 
testing the scion for viruses and get a certi-
fied virus-free rating. 31% do not test but 

feel the scion is appropriate for the climate, 
soil of site or rootstock. 4% do not test 
the scion for viruses and do not consider 
climate, soil types present or rootstock. 7% 
replied N/A, not applicable or information 
not available.

3-17. Clone  Clone selection requires the 
synthesis of a lot of information. 82% make 
selections based on information from local 
trials or broad-based statewide experi-
ence. 47% also consult with a winery, UC 

Farm Advisor and/or consultant. 6% base 
selection on word-of-mouth and another 
5% select clones solely on availability. 7% 
replied N/A, not applicable or information 
not available.

3-20. CReation of Habitat  While habitat 
cannot always be preserved during vine-
yard establishment, it can be consciously 
developed after the vines are in. 33% of the 
growers establish native plants and provide 
water sources for birds and wildlife. 33% 
allow resident vegetation in non-crop areas 

with some native plants, while 16% allow 
some non-crop areas to go without mow-
ing or disking. 10% did not create any new 
habitat and 8% replied N/A, not applicable 
or information not available. 
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best practices

Comparative results & next Steps

SuStainability is integral to how the Vino Farms 
family runs their business. They helped write the Lodi 
Sustainable Winegrowing Self-Assessment workbook, 
which became the foundation for the SWP workbook. 
Vino Farms operates vineyards in Lodi, Sonoma and 
Napa counties, and the Central Coast. They take great 
care in properly matching vineyard design and trellising 
to soil type and in choosing the appropriate rootstock 
and variety. Vino Farms knows that all these decisions 
will improve economic returns. They do soil testing 
every year to determine what nutrients are needed 
to increase fruit quality and, if needed, quantity. As 
Kim Ledbetter Bronson, third-generation grower and 
Executive Vice-President of Vino Farms, shares “With-
out soil testing, we would be throwing money away. 
We listen to what the soil tells us it needs for fertility 
treatments.” Vino Farms also received grant funding to 

restore a 4 to 5 mile stretch of river habitat. They took 
out 22 acres of non-native species and planted native 
species with the help of local high school students. 

To Vino Farms, participation in the SWP is seen as 
a business tool. As Kim states, “The SWP provides a 
systematic way of thinking through every decision you 
have to make and sharing the knowledge and informa-
tion needed to make good decisions about the practices 
you can use. The more information you have, the better 
business decisions can be made.” Kim finds the SWP’s 
greatest value is derived from having the entire indus-
try move forward with sustainability, and by helping 
growers stop and question practices that can be done 
better, even if those same practices have a long history 
of use.

tHe following shows average scores from the 2004 
Sustainability Report and the change in those scores 
since 2004. A total of 17 of 20 criteria increased with a 
maximum increase of 10% for criterion 3-4 Crop/Prune 
Ratio. Despite this result of generally improved  
performance, growers should continue to assess their 
operations and implement site-specific plans to 

continuously improve the sustainability of viticultural 
practices.

To drive additional improvements in viticulture,  
CSWA needs partners. If you are interested in  
improving viticultural practices, please email  
info@sustainablewinegrowing.org.

Chapter 3. VitiCultuRe CoMpaRatiVe Data
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“I am very impressed with the efforts made by SWP to reach out to ‘all’  

 in winegrowing to actively participate in this critically important program.”

  
  –Workshop Participant  Amador County 
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“‘Sustainable’ agriculture has been a goal of both researchers  

and farmers for years; however, there is often a gap between the  

 suggested farming practices derived through research-driven projects 

and the grower-application of these methods. Quite often this resulted 

when research-derived sustainable practices worked, but were not 

economical, either at the farm scale, in combination with other  

standard farming practices, or outside of site-specific research plots. 

The SWP program has proved to be a great application and screen-

ing of many sustainable practices, honing sustainable grape farming 

guidelines through on-farm applications across a range of California  

vineyard regions.” 

 – Kent Danne, Ph.D.  Cooperative Extension Specialist, 
                University of California, Berkeley


