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This article summarizes the 2008 values of the regional temperature 
measurement project being carried out by the UCCE in cooperation with 
area grape growers. There are now 55 sites operating between San Luis 
Obispo and Santa Barbara Counties.  

2008 Central Coast temperature data—signature of a challenging season 

The 2008 growing season was a tremendous chal-
lenge for many area growers, due to the whims of the 
weather. The early spring brought damaging frosts to many 
vineyards, which was followed by a bloom period of erratic 
hot & cold periods, often accompanied by very windy condi-
tions; these factors reduced fruit set in many vineyards. To 
add insult to injury, an unusually early fall frost hit many vine-
yards well before their targeted harvest date. 

Data from the ongoing regional temperature meas-
urement project can be used to visualize the extent of these 
temperature events in the area. This project, initiated in early 
2007 in Santa Barbara County, now encompasses 55 tem-
perature measurement sites between San Luis Obispo and 
Santa Barbara Counties (currently 28 in the former, and 27 in 
the latter). There are still a few gaps to be filled, so the total 
number of sites should increase a bit more before the start of 
the 2009 season. For background on the project, please see 
the December 2007 Grape Notes article.  

Each temperature station measures and records the 
air temperature every 15 minutes; these measurements are 
then reduced to hourly average values for posting online. The 
data from each station is downloaded manually, at the end of 
each growing season. It takes about two and a half days to 
visit all 55 locations to download their data; for this reason 
the downloading is only done once per year.  

The data files can be accessed at the following two 
websites: 

San Luis Obispo County: 

http://groups.ucanr.org/SLOtemperature/ 

Santa Barbara County: 

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

 

The above two websites show the locations of the 55 stations 
in more detail than is shown in the diagrams included in this 
article. 

On the following pages, contour maps with the 
distribution of temperatures are shown for the following  
events in each county: 

 

• April 21, 2008 freeze 

• October 12, 2008 freeze 

• 2008 season total growing degree days 

 

Note that all of the temperature stations are lo-
cated very near vineyards, and as such they may be influ-
enced to varying degrees by the warming effects of active 
frost protection measures. Therefore, the minimum tem-
peratures recorded at the sites should not necessarily be 
taken as an indication of what the temperature conditions 
were like in the absence of frost protection. 
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Figure 1. Minimum hourly average temperatures recorded on the morning of April 21, 2008 in Santa Barbara County.  

The numbered values 1-27 correspond to the locations of the individual measurement sites; the temperature values are refer-
enced from the color-coded legend. Note that station #20 (lower left)  was not active in 2008, so it is not included in the con-
tour map. 

Some notes on interpreting the contour maps on this and the following pages: 

The value of each color swath ranges from the value listed in the legend up to the value of the next highest number. For exam-
ple, the lowest temperature value listed on the above map corresponds to the light blue color, with a legend value of 28; this 
means that the areas colored in light blue have a temperature between 28 and 30 degrees.  

Keep in mind too that all of these contour maps are just estimations of the area temperature patterns based on the measured 
data values; they do not take into account elevation differences or other known effects on temperature distribution. 
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Figure 2. Minimum hourly average temperatures recorded on the morning of April 21, 
2008 in San Luis Obispo County. 

Note: station #4 was inactive the entire season, and #8 only has partial data; neither 
are included in the above or subsequent calculations. 
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Figure 3. Minimum hourly average temperatures recorded on October 12, 2008 in Santa Barbara County. 
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Figure 4. Minimum hourly average temperatures recorded on October 12, 2008 in San 
Luis Obispo County. 
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Figure 5. 2008 season growing degree days for Santa Barbara County.  

These values were calculated using the hourly temperatures, over the period from April 1 through October 31; please see page 
8 for an explanation of how the degree day calculation method used affects the values produced. 

The 2007 season growing degree days were also mapped for Santa Barbara County in the December 2007 Grape Notes; the 
2007 season growing degree day calculations were also done using the hourly data.  

http://cesanluisobispo.ucdavis.edu/newsletterfiles/newsletter363.htm�
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Figure 6. 2008 season growing degree days for San Luis Obispo County.  

These values were calculated using the hourly temperatures, over the period from April 
1 through October 31; please see page 8 for an explanation of how the degree day 
calculation method affects the values produced. 



Growing Degree Days (GDD) are the standard unit 
of measure we use to summarize the heat summation over 
a period, such as the entire growing season or the develop-
mental period for an insect pest.  

Until fairly recently, the most practical device for 
measuring temperatures was the max-min thermometer. 
This device only had to be read once per day, because it 
physically recorded the most recent maximum and mini-
mum temperatures. Due to the widespread use of these 
devices in the last century, most of our historical tempera-
ture data consists of daily max-min values. When early 
studies of California vineyard climates was conducted by 
Amerine and Winkler in the 1940s, they naturally relied on 
this type of data, producing the classifications of the cli-
matic Regions I - V throughout the state. 

The advent of electronic dataloggers in recent 
years have now enabled us to take temperature readings 
at much finer time scales, and thus make heat summa-
tions which more accurately describe the actual local con-
ditions. However, because the numbers differ based on 
which summation method is employed, it is important to 
know the calculation method used if comparing numbers. If 
we are comparing to the older Amerine and Winkler num-
bers, we should calculate following the method they used. 

The simplest method with max-min data uses the 
following formula for each day; this was the method used 
by Amerine and Winkler: 

GDD = (Daily Max + Daily Min)/2 — 50 

where 50 °F is the base line temperature (below this tem-
perature virtually no growth occurs). All positive daily GDD 
for the period of interest are then summed together. This 
simple method essentially makes the assumption that the 
temperature rises and falls at a constant rate between the 
minimum and maximum values each day; obviously this is 
not the case under most conditions. More advanced formu-
las that use the daily max-min values are also employed; 
these are explained in  detail at the following UC IPM web-
site: 

http://www.ipm.ucdavis.edu/WEATHER/ddconcepts.html 

If we use hourly temperature data in the calcula-
tion of the heat summation, the results will be different 
from degree-days calculated with the daily max-min values. 
Figure 1 shows this difference for all of the SLO & SB tem-

Page 8 December 2008 Grape Notes  UC Cooperative Extension, San Luis Obispo & Santa Barbara Counties 

Growing Degree Days are the unit used to describe the heat summation over a period of time. 
However, there are multiple ways to calculate Growing Degree Days from the same data set; 
therefore it is important to use the same method if doing any comparisons.  

Notes on degree-day calculations 

Fig. 1 GDD calculated with daily max-min data compared to hourly 
data; values are for the entire growing season, Apr 1—Oct. 31, for 
each temperature site in the two counties. If the methods produced 
the same results, the points would fall on the 1:1 line.  

perature sites for the 2008 season. The calculations using 
hourly data are generally quite a bit lower than those based on 
daily max-min values in this area.   
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Introduction 

The vine mealybug (Planococcus ficus) has by now 
become fairly well established throughout many of Califor-
nia’s vineyard areas. While the overall extent of infestation 
is still fairly limited as far as the total number of acres in-
volved in this area, it seems likely that long-term manage-
ment programs will  become more common for many vine-
yards in order to keep mealybug population levels from 
becoming economically damaging. 

When the grape industry was first confronted with 
a few isolated infestations of the pest, the logical choice 
was to use the most potent insecticides available in an 
attempt to stop the spread of the pest, and to eradicate if 
possible. One downside to the sustained use of these 
broad-spectrum insecticides is their disruption of natural 
enemies in the vineyard, potentially leading to more severe 
outbreaks of other insect pests, among other concerns. 

As  vine mealybug control has become a routine 
part of vineyard management in some areas, many growers 
are now interested in using softer insecticides which will 
have less potential for impacting beneficials. Two examples 
of these insecticides are the growth regulator buprofezin 
(Applaud™ from Nichino) and the systemic product spiro-
tetramat (Movento™ from Bayer). Buprofezin, a chitin syn-
thesis inhibitor, disrupts the molting process of the devel-
oping mealybugs. It is applied as a foliar spray with some 
residual activity, and requires that immature mealybugs 
ingest the material. Spirotetramat, a lipid sythesis inhibitor, 
reduces the growth and fecundity of treated mealybugs. It 
too is applied as a foliar spray, but enters the vine tissues 
and moves systemically throughout the xylem and phloem, 
to be consumed by sucking insects on any part of the vine. 

This trial evaluated the relative effectiveness of 
both Applaud and Movento for control of the vine mealybug 
in a coastal winegrape vineyard. 

 

Method 

The trial was located in a 4-year old Pinot Noir 
vineyard (clone 777 on 110R rootstock) in southern San 
Luis Obispo County. The vines were trained to bilateral cor-
dons with vertical shoot positioning, at 6 ft x 10 ft spacing. 
Vine mealybug was first found in the vineyard in 2006. 

In early May 2008, twelve plots, each consisting of 
four adjacent vines along a row, were marked out in the 
vineyard; each plot included at least one vine which had 
visible signs of vine mealybug activity under the trunk bark, 
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The control of vine mealybug in a young coastal winegrape vineyard was evaluated with foliar sprays of Movento 
(spirotetramat) and Applaud (buprofezin) as compared to an untreated control. Both insecticides resulted in sig-
nificantly lower fruit infestation levels at harvest as compared to the untreated control. 

Control of vine mealybug with Movento and Applaud insecticides 

as well as dark staining from sooty mold, indicating that the 
vine was infested the year before. In past observations, vines 
adjacent to an infested vine in a given season can themselves 
be expected to be infested the following season. Plots were 
randomly assigned as control, Applaud, and Movento treat-
ments, with four replicates each. 

 All applications were made with an electric backpack 
sprayer (Solo 416) using a single cone nozzle at 32 psi. 
Movento was applied once, on May 30, at rate of 8 oz/ac in 
50 gallons of water, with a spreader adjuvant. Applaud was 
applied twice, on June 24 and again on July 14, at a rate of 
0.5 lbs/ac of active ingredient in 100 gallons of water, also 
with a spreader adjuvant. The initial Applaud application was 
made after immature crawlers were first observed emerging 
onto the leaf blades. No additional insecticides were applied 
to the plots for control of the vine mealybug or any other insect 
pests; likewise no preceding dormant or verdant insecticide 
sprays had been applied earlier in the year. 

On August 25, the fruit from one cordon of each vine 
was picked. The harvested fruit from each plot was bulked 
together, and then 52 random clusters were selected and 
ranked for mealybug presence, using the following scale: 

0—No sign of mealybugs or damage 

1—Visible mealybugs or damage; cluster entirely salvageable 

2—Heavier mealybugs or damage; cluster partially salvageable 

3—Heaviest mealybugs or damage; cluster not salvageable 

 

Results 

The overall vine mealybug population in the trial block 
was quite low in 2008 as compared to vine mealybug levels 
which have typically been observed in the same variety in 
other vineyards in the region. It is suspected that there was a 
significant degree of predation of the mealybug by one or 
more natural enemies, possibly facilitated by the relatively low 
Argentine ant population at the site as compared to some 
other area vineyards. A beneficial insect, the Mealybug De-
stroyer (Cryptolaemus montrouzieri) had also been released at 
the site during the past three seasons, possibly also contribut-
ing to reducing the mealybug population.  

The average rating values for the three treatments 
are shown on the following page. Both the Movento and Ap-
plaud treatments had significantly less mealybug cluster dam-
age than the unsprayed control. The Movento cluster rating 
was numerically lower than the Applaud rating, but there was 
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no statistically significant difference between these two treat-
ments. Both Movento and Applaud were shown to be effec-
tive in reducing the vine mealybug population under the local 
conditions.  

The fact that these two insecticides have entirely 
different modes of action is an added benefit to our long-term 
sustainable control of mealybug pests, as it allows a grower 
to rotate between these and other products to reduce any 
chances of insecticide resistance being acquired.  

 

UC IPM Website for vine mealybug: 

http://www.ipm.ucdavis.edu/PMG/r302301911.html 

 

A note on Movento use: 

As of this writing the European Union (EU) has not 
yet approved residue levels for spirotetramat in agricultural 
products. Until such levels are approved, products are not 
allowed to exceed the level of detection (currently 0.01 ppm) 
for spirotetramat. Thus, agricultural products which are to be 
exported to the EU prior to mid-2009 should not exceed this 
threshold. By mid-2009, it is expected that the EU will have 
established residue levels for spirotetramat which are ap-
proximately similar to the levels already established in the 
USA and other countries.  

Table 1. Average cluster infestation ratings; 8/25/08 

Treatment Average cluster infestation rating 

Control 0.320 a 

Movento 0.005 b 

Applaud 0.060 b 

P = 0.0248 
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Figure 1. Cluster evaluation ratings for the three treatments. 

Your feedback on our service is important to help us improve our programs; please take a moment and fill out 
this brief online survey by clicking the link below: 

UCCE customer satisfaction survey 

Customer Satisfaction Survey 

http://ucce.ucdavis.edu/survey/survey.cfm?surveynumber=3317�


Grape plant material workshop 
  

High quality, disease-free vine material is fundamental to the long-term success of the California winegrape 
industry. In this workshop we will learn about and discuss our current and upcoming challenges involved in developing, 
maintaining, certifying, and producing the highest quality vine material. Are you concerned about the quality of what 
you are currently growing or planning to buy? Then plan on attending! 

 

 Date: Feb. 12, 2009 

 Time: 10:00 am - 2:00 pm 

 Location: Santa Ynez Valley Marriott; 555 McMurray Road, Buellton 

 Cost: $25, includes lunch 
 

Scheduled presentations and speakers include: 

• FPS: The Foundation of Clean Grape Material;  Dr. Fatima Osman, Foundation Plant Services  

• California and National Plant Material Information and Goals; Nancy Sweet, Foundation Plant Services 

• CDFA California Grape Certification Program; Susan McCarthy, CDFA 

• Licensed Material From Other Programs: Understanding ENTAV-INRA®; Steve Maniaci, Sunridge Nursery 

• Plant Certification Realities and Dreams; Dr. Andy Walker, UC Davis 

• Fungal Issues with Grape Nursery Stock; Dr. Doug Gubler, UC Davis 

 

To register, please go to the following website: 

http://ucanr.org/grapeworkshop 
 

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.  

You can view or 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 
 
805-781-5948 phone  
805-781-4316 fax 
mcbattany@ucdavis.edu 
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