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Terminating annual cover crop growth at an early date can increase soil moisture storage for use 
by the vines later in the season; this strategy may be very advantageous for dry years, or areas 
where the supply of summer irrigation is uncertain.  

Alternative cover crop management for drought years 

Winter cover crops provide numerous benefits for 
vineyards; their vegetation protects the soil from the destruc-
tive impact of raindrops, their roots hold soil in place and pre-
vent erosion, their uptake of soil nutrients during vine dor-
mancy minimizes the leaching of nutrients, and their residues 
increase the organic matter content of the soil. However, all of 
these benefits come at the cost of water consumption by the 
cover crop. In wetter years on heavy soils the consumption of 
soil moisture by a cover crop can be very desirable, helping 
reduce excessive vine vigor (Monteiro and Lopes, 2007). How-
ever, during drought years, water use by a cover crop may be 
detrimental to vine growth, leading to increased irrigation re-
quirements later in the season. During these drier winters, it 
may be more prudent to manage cover crops with the goal of 
maximizing soil moisture storage. 

Research plots can provide some example data as to 
how much water a cover crop can consume. In Figure 1, the 
soil moisture content in a hillside vineyard which has both 
cover cropped row middles (barley) and bare soil 
middles is compared; this data was collected dur-
ing the 2006/2007 winter west of Paso Robles. 
Six significant rainfall events are indicated by ar-
rows; after each event, the soil moisture level in-
creases notably, as expected. After each storm, 
the soil moisture level in the cover cropped plots 
decreases more rapidly than in the bare soil plots, 
due to the consumption of soil moisture by the 
barley. Later in the spring, the soil moisture in the 
cover cropped plots decreases very rapidly, due to 
the larger size of the barley and the higher 
evapotranspiration rates at this time. In this exam-
ple, the barley was allowed to continue growing 
until it senesced naturally; in doing so it consumed 
virtually all of the available soil moisture in the row 
middles. By vine bloom time in late spring, the 
cover cropped plots had significantly less soil 
moisture storage than the bare soil plots, with the 
difference equivalent to about 68 gallons per vine.  

Of course, the bare soil plots in the pre-
ceding example were much more prone to erosion 
than the cover cropped plots. One way to have the 
soil-protecting benefits of cover cropping, while not 

losing large amounts of water to cover crop transpiration, is 
to intentionally stop the growth of the cover crop in late win-
ter, before the large consumption of soil moisture occurs in 
the spring. Doing so should result in a notable increase in 
soil moisture storage for later use by the vines as compared 
to allowing cover crops to continue growing and transpiring. 
Research in other regions has evaluated the use of such 
early mowing of cover crops (either chemically or mechani-
cally) for the purpose of increasing the soil moisture storage 
in similar dry Mediterranean climates. 

In South Africa, Van Huyssteen et al (1984) com-
pared various treatments of rye and vetch cover crops, 
which were either allowed to grow and senesce naturally, or 
were chemically mown with glyphosate just prior to vine bud-
break. The residues of the mown treatments were either 
removed (bare soil), left on the soil surface (mulched), or 
additional residues were applied (double mulched). They 
observed significantly greater depletion of soil moisture af-
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Figure 1. The soil moisture content in the surface 0-60 cm (0-2 ft) layer of a vine-
yard row middle; barley cover crop versus bare soil. Measured west of Paso 
Robles, in the winter of 2006/2007. Data collected in conjunction with the Central 
Coast Vineyard Team Proposition 50 grant project.  
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the vineyards tend to be planted. In the fall the row middles 
are tilled with a cam-operated blade which is alternately 
raised and lowered, creating a series of small catchments 
along the entire row length. The vine rows are also bermed, 
thus each catchment is surrounded by a soil berm on all four 
sides. These catchments effectively detain rainfall from large 
storm events, allowing the water to infiltrate into the soil 
rather than running down the slope (Fig. 2). In the late spring 
the catchments are tilled under and the soil is worked to a 
smooth surface again. This soil management technique is not 
necessarily applicable elsewhere, as tractor usage is very 
intensive, but it is an interesting example of a how rainfall 
can be captured and stored in the soil for use by the vines, 
while reducing potential runoff and erosion problems. 
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ter vine budbreak in the active cover crop treatments as com-
pared to the three chemically mown treatments; the two ac-
tively growing cover crop treatments consumed 75 mm more 
soil moisture than the chemically mown/mulched treatments 
at vine bloom, which is equivalent to about 119 gallons per 
vine. The chemically mown/mulched treatments also re-
tained more moisture than the bare soil treatment, due to a 
decrease in soil evaporation. 

In hillside dryfarmed olive groves in Southern Spain, 
Castro et al (1991) observed significantly higher soil moisture 
content at the end of winter in cover-cropped groves as com-
pared to soil which was kept free of cover or weed growth 
using tillage or herbicides. In these systems, the sloping bare 
soil has poor infiltration of rainfall, leading to large runoff 
losses; the presence of the cover crop increases soil infiltra-
tion of rainfall. The optimum time for mowing the cover crop 
in order to maximize soil moisture storage has been deter-
mined to be late March on average in that area (Castro and 
Pastor, 1991); the exact date each season may be different, 
based on how much rainfall has occurred that winter. 

This type of management is now being employed in 
some of the commercial dryfarmed or minimally irrigated 
olive regions of Southern Spain. A grass cover crop is sown to 
begin growing with the earliest fall rains, and at the optimum 
date to maximize soil moisture storage it is chemically mown 
with glyphosate, with the residues left on the soil surface. 
Grasses are the preferred cover crops because their residues 
do not decompose rapidly, thus serving as a better mulch. 

If conservation of soil moisture for later use by the 
vines is our goal, the early termination of cover crop growth 
with chemical or mechanical mowing is a 
potentially useful management strategy. Ide-
ally the cover crop would be allowed to grow 
just enough to provide adequate protection 
for the soil, but then stopped from growing 
before it consumes significant amounts of 
deeper soil moisture which could otherwise 
be used by the vines. An advantage of this 
type of management system is that it allows 
one to leave the decision as to whether to 
terminate or keep the cover crop until rela-
tively late in the winter; if the season turns 
out to be wet, the cover crop is allowed to 
continue growing, to consume excess mois-
ture and build organic matter, while if the 
season turns out to be dry the cover crop 
growth is terminated early and soil moisture 
is conserved for later use by the vines. 

An interesting alternative soil man-
agement practice which foregoes the use of 
cover crops all together is employed in many 
vineyards in the Jerez region of southwestern 
Spain. Vineyards in this area are dry-farmed, 
so capturing and storing the rainfall is very 
important. The lightly-colored marl soils are 
very easily worked, but are also very prone to 
erosion, particularly on the hillsides where 
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Figure 2. Small catchments, called ‘aserpias’ in Spanish, in a vineyard in the Jerez re-
gion of southwest Spain. These aserpias are shown the day after a heavy winter rain, 
where they have effectively detained and stored a large amount of rainfall which could 
otherwise have created a major runoff and erosion problem. 
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A project was begun in early 2007 to measure the air temperature at locations throughout the vineyard regions of 
Santa Barbara County. A similar project is underway to instrument vineyard areas of San Luis Obispo County. Air 
temperature data is available online at: http://groups.ucanr.org/SBtemperature/ 

Santa Barbara County air temperature monitoring 

Background 

 The air temperature is generally the primary climatic 
variable that governs the suitability of a location for growing 
winegrapes, and determines which varieties are most suitable 
for that location. The differences in temperature from year to 
year are also one of the main influences responsible for sea-
sonal crop variability. 

Detailed public air temperature data has been avail-
able for a limited number of locations within vineyard regions of 
Santa Barbara County. The CIMIS network, operated by the CA 
Dept. of Water Resources, has three weather stations in the 
vineyard regions (Santa Ynez, Sisquoc, and Cuyama). These 
active CIMIS stations provide up-to-date hourly measurements 
of temperature and other measurements. Additionally, three 
National Climatic Data Center (NCDC) sites provide daily maxi-
mum and minimum temperatures at Santa Maria, Lompoc and 
Cuyama (Fig. 1). Data from all six of these sites is available at 
the UC IPM website (http://www.ipm.ucdavis.edu/). 

However, the highly variable microclimates of the area 
are poorly represented by such a relatively small number of 
measurement sites. In this region very large differences in tem-
perature occur over small distances, due to the strong influ-
ences of the local topography, elevation changes, and the prox-
imity to the ocean. 

To better quantify the air temperature conditions in the 
area, and to provide additional temperature data to the indus-
try and public, I began installing temperature monitoring sta-

tions throughout the vineyard areas of Santa Barbara 
County in February 2007. Currently there are 26 stations 
operating, with plans to install several more by early 
2008. Unlike the CIMIS stations, this data is not accessi-
ble in real time; rather it will only be collected at the end 
of each growing season and then posted online. The inten-
tion is to have these temperature stations operating in 
perpetuity, to generate a very detailed and comprehensive 
long-term record of the air temperatures in the vineyard 
regions. 

Having such detailed regional temperature infor-
mation available to the industry can improve fundamental 
decisions such as whether or not to invest in frost protec-
tion systems, and can alleviate delays in new vineyard 
development while such data is otherwise collected pri-
vately. A comprehensive database of temperature infor-
mation will also permit new types of useful investigations 
which are not possible with the limited number of public 
data sites currently available; examples include spatially 
modeling pests or disease activity, and documenting the 
extreme temperature events such as summer heat spikes 
or severe winter cold spells. 

Method 

 At each location, air temperatures are measured 
with miniature dataloggers (Onset® Pendant Event™) 
housed inside a custom radiation shield, mounted six feet 
high on steel T-posts (Fig. 2). This arrangement is rela-

Figure 2. Air temperature measurement 
station used in this UCCE project. 

 

Figure 1. Locations of the CIMIS and NCDC measurement stations in Santa Barbara 
County. Data from these stations is available on the UC IPM website. 

http://groups.ucanr.org/SBtemperature/�
http://www.ipm.ucdavis.edu/�
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tively inexpensive, costing approximately $100 per location. 
Each datalogger is programmed to measure and record the air 
temperature every 15 minutes; these values are later con-
verted to hourly averages when posted online. The locations of 
the 26 Santa Barbara County stations are shown in Figure 3. 

A note on temperature measurement 
 Measuring air temperature is prone to errors just like 
any other measurement. A major challenge with air tempera-
ture measurements is to avoid excessive heating of the sensor 
by solar radiation; this is why vented radiation shields are used, 
to reflect solar radiation while still allowing adequate air circula-
tion around the sensor. However, every radiation shield design 
is a compromise of some sort; thus different designs will result 
in different sensor temperatures, often on the order of several 
degrees Fahrenheit. An even larger difference is seen between 
passive shields (which rely on natural air flow for ventilation; 
the most common type) and active shields (equipped with a 
powered fan to constantly circulate air over the sensor). Differ-
ences of ten or more degrees F have been documented be-
tween commercial passive and active shields in the middle of 
the day  (Davis Instruments, Application Note 24). Likewise, 
shields with more thermal mass can moderate nighttime low 
temperatures, also leading to differences as compared to 

shields with less thermal mass. The bottom line is that com-
parisons of temperature should be ideally be done between 
identical measurement devices. If you are comparing your 
own measurements to those measured with this project, 
don’t be surprised if they don’t always agree. 

 Another more obvious effect on the temperature 
readings is the location of the station in the landscape. These 
stations were located to be fairly representative of vineyard 
areas, but due to the large elevation differences within vine-
yards, finding a truly representative site is a challenge. Addi-
tional factors, such as easy accessibility, were also key con-
siderations when locating the stations. 

Example calculations with the 2007 data 

As an example of the type of spatial data analysis 
possible with this larger number of measurement sites, the 
seasonal growing degree days and peak summer tempera-
tures were calculated and mapped. The growing degree days 
(GDD) from April 1 through October 31, 2007 for each site 
are plotted as a contour map over the entire region in Figure 
4. The warmest day of the year in 2007 occurred on Sept. 2; 
the maximum values recorded for that day are shown in Fig-
ure 5 (both figures are on the following page). 

The spatial differences in the above pa-
rameters are very obvious from this type 
of mapping analysis. More detailed model-
ing using GIS computer programs can in-
corporate land elevation data to adjust for 
the effect of elevation on predicted tem-
peratures, resulting in even more accurate 
estimations for the areas between the 
actual measurement sites. The addition of 
more measurement sites over time will 
also improve the accuracy of these spatial 
estimations. 

Website 

The 2007 data for Santa Barbara County 
can be accessed at the following website: 

http://groups.ucanr.org/SBtemperature/ 

Similar measurement stations are in the 
process of being installed throughout vine-
yard areas in San Luis Obispo County. The 
installation of the existing and planned 
measurement stations has been helped 
appreciably by donations from area grow-
ers; if you are interested in supporting the 
maintenance or expansion of this project, 
please contact me at 805-781-5948. 
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Figure 3. Locations of the current 26 temperature stations in Santa Barbara County 
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Figure 4. Growing degree days for the 2007 sea-
son, measured from April 1 through October 31. 

Figure 5. Maximum temperatures recorded during 
the unusually hot day of September 2, 2007. 



Got Turkeys? Or not? 
The University of California at Davis is conducting a study on the status and 
control of wild turkeys in vineyards.  As part of the study, they want to know 
whether you've encountered turkeys eating your grapes.  Whether you have or 
not, please take a moment to respond to their brief online questionnaire.  It 
only takes a few minutes!  Your responses will help them to research ways of 
reducing damage caused by these big birds.  

UCD Vineyard Turkey Survey:  

https://ucce.ucdavis.edu/survey/survey.cfm?surveynumber=1960 

 
 
UD Davis Extension 
Courses in Winemaking and Viticulture 
The Winter 2008 course list is now available at: http://www.extension.ucdavis.edu/winemaking 

The University of California’s 64 Cooperative Extension 
offices are local problem-solving centers. More than 400 
campus-based specialists and county-based farm, home, 
and youth advisors work as teams to bring the Univer-
sity's research-based information to Californians. UCCE 
is a full partnership of federal, state, county, and private 
resources linked in applied research and educational out-
reach. UCCE tailors its programs to meet local needs. 
UCCE's many teaching tools include meetings, confer-
ences, workshops, demonstrations, field days, video pro-
grams, newsletters and manuals.  

To simplify information, trade names of products and/or company names may have been used. No endorsement of named products and/or 
companies is intended, nor is criticism implied of similar products and/or companies which are not mentioned. 

The University of California prohibits discrimination or harassment of any person on the basis of race, color, national origin, religion, sex, gender 
identity, pregnancy (including childbirth, and medical conditions related to pregnancy or childbirth), physical or mental disability, medical condition 
(cancer-related or genetic characteristics), ancestry, marital status, age, sexual orientation, citizenship, or status as a covered veteran (covered 
veterans are special disabled veterans, recently separated veterans, Vietnam era veterans, or any other veterans who served on active duty during 
a war or in a campaign or expedition for which a campaign badge has been authorized) in any of its programs or activities.  University policy is intended to be 
consistent with the provisions of applicable State and Federal laws.  Inquiries regarding the University’s nondiscrimination policies may be directed to the 
Affirmative Action/Staff Personnel Services Director, University of California, Agriculture and Natural Resources, 300 Lakeside Drive, 6th Floor, Oakland, CA  
94612-3550, (510) 987-0096. 

You can subscribe to this free online newsletter at the following website: 
http://ucanr.org/grapenotes 

About the UC Cooperative Extension Mark Battany 
Viticulture/Soils Farm Advisor 
 
2156 Sierra Way, Suite C 
San Luis Obispo, CA 93401 
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