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IntroductionIntroduction



Blueberries in FloridaBlueberries in Florida
RabbiteyeRabbiteye
•• Mainly for UMainly for U--pick pick 

and local salesand local sales
Ripen later than Ripen later than 
southern southern highbushhighbush
Blueberry gall Blueberry gall 
midge, midge, DasineuraDasineura
oxycoccanaoxycoccana Johnson Johnson 

Southern Southern HighbushHighbush
•• fresh market fresh market 

blueberriesblueberries
•• 2007 (USDA, 2008)2007 (USDA, 2008)

3.54 million kg (7.8 3.54 million kg (7.8 
million lbs)million lbs)
1,052.2 ha 1,052.2 ha 
Average of $11.00 Average of $11.00 
per kg ($5.00 per lb)per kg ($5.00 per lb)

E. Rhodes, UF



Flower ThripsFlower Thrips

~90% of thrips captured ~90% of thrips captured 
in FL blueberries are in FL blueberries are 
Frankliniella bispinosa Frankliniella bispinosa 
(Morgan) ((Morgan) (ArevaloArevalo, 2006), 2006)

~1mm in length~1mm in length

BristleBristle--like wings and like wings and 
““punch and suckpunch and suck””
mouthpartsmouthparts

Wide host rangeWide host range
A. Arevalo UF



Thrips InjuryThrips Injury

Thrips injure flowers in two waysThrips injure flowers in two ways

•• FeedingFeeding

•• Oviposition Oviposition 

A. Arevalo UF

A. Arevalo UF



Size of thrips populations in relation to flower Size of thrips populations in relation to flower 
phenologyphenology

Days after blooming
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GeostatisticsGeostatistics

“…“…a set of tools for incorporating the a set of tools for incorporating the 
spatial and temporal coordinates of spatial and temporal coordinates of 
observations in data processing.observations in data processing.”” ––
P. P. GoovaertsGoovaerts, 1997, 1997

Spatial variation among a set of Spatial variation among a set of 
sample points is modeled and the sample points is modeled and the 
model is used to predict values at model is used to predict values at 
unsampledunsampled locationslocations



ObjectiveObjective

To model thrips populations utilizing To model thrips populations utilizing 
geostatisticalgeostatistical methodsmethods

•• To determine optimum trap spacingTo determine optimum trap spacing

•• To examine the effect of various environmental To examine the effect of various environmental 
factors on the formation of factors on the formation of ‘‘hot spotshot spots’’

HYPOTHESIS: The spatial variability of HYPOTHESIS: The spatial variability of 
flower thrips populations in southern flower thrips populations in southern 
highbushhighbush blueberries can be modeled by blueberries can be modeled by 
semivariogramssemivariograms



MethodsMethods



SamplingSampling
Sampled over a 3 week periodSampled over a 3 week period

•• Feb. 7 Feb. 7 –– Feb. 14, 2008Feb. 14, 2008

•• Feb. 14 Feb. 14 –– Feb. 21, 2008Feb. 21, 2008

•• Feb. 21 Feb. 21 –– Feb. 28, 2008Feb. 28, 2008

White sticky traps (130 total)White sticky traps (130 total)

•• 100 on the 15.24 m grid 100 on the 15.24 m grid 

•• 30 placed randomly30 placed randomly



StudyStudy
AreaArea



SemivariogramSemivariogram ModelingModeling
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SemivariogramSemivariogram ModelingModeling

SemivariogramsSemivariograms were constructed for each were constructed for each 
week week 

•• TerraseerTerraseer STISSTIS

•• 2.5 m lags (total of 35)2.5 m lags (total of 35)

•• Isotropic (directional independence)Isotropic (directional independence)

Ordinary Ordinary krigingkriging was performed for each was performed for each 
week utilizing the week utilizing the semivariogramsemivariogram modelsmodels



ResultsResults



Feb. 14 Feb. 14 SemivariogramSemivariogram

Model Range Sill Nugget MSS error
Gaussian 1 79.71 8342.28 39444.49 0.015
Gaussian 2 79.77 19086.94

Lag (distance) (m)
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Feb. 14 Feb. 14 
Flower thrips Flower thrips 
distributiondistribution

Data source                                                     
Small Fruits and Vegetables IPM laboratory 
Entomology and Nematology Department, UF

Traps: Collected Feb. 14, 2008 

Map Produced by: E. Rhodes

Map produced by: Ordinary kriging

Number of thrips per trap



Feb. 21 Feb. 21 SemivariogramSemivariogram

Model Range Sill Nugget MSS error
Cubic 11.04 95681.63 0.14 0.038

Lag (distance) (m)
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Data source                                                     
Small Fruits and Vegetables IPM laboratory 
Entomology and Nematology Department, UF

Traps: Collected Feb. 21, 2008 

Map Produced by: E. Rhodes

Map produced by: Ordinary kriging

Feb. 21 Feb. 21 
Flower thrips Flower thrips 
distributiondistribution

Number of thrips per trap



Feb. 28 Feb. 28 SemivariogramSemivariogram

Model Range Sill Nugget MSS error
Exponential 2.51 25354.64 0.0018 0.04

Lag (distance) (m)
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Data source                                                     
Small Fruits and Vegetables IPM laboratory 
Entomology and Nematology Department, UF

Traps: Collected Feb. 28, 2008 

Map Produced by: E. Rhodes

Map produced by: Ordinary kriging

Feb. 28 Feb. 28 
Flower thrips Flower thrips 
distributiondistribution

Number of thrips per trap



SummarySummary

The spatial variability of flower thrips in The spatial variability of flower thrips in 
blueberries was modeled well for the blueberries was modeled well for the 
second week (Feb. 21) of the study second week (Feb. 21) of the study 
(nugget = 0.14 and MSS error = 0.037)(nugget = 0.14 and MSS error = 0.037)

The The semivariogramsemivariogram for week 1 ( Feb. 14) for week 1 ( Feb. 14) 
had a very large nugget (39444.49)had a very large nugget (39444.49)

The curve of the The curve of the semivariogramsemivariogram for week for week 
3 ( Feb. 28) was based on a single point 3 ( Feb. 28) was based on a single point 



DiscussionDiscussion
The distribution of thrips may be strongly The distribution of thrips may be strongly 
affected by the distribution of blueberry affected by the distribution of blueberry 
flowersflowers

Not enough sample pairs with lags below Not enough sample pairs with lags below 
the actual rangethe actual range

•• Range of Feb. 21 Range of Feb. 21 semivariogramsemivariogram = 11.04 m= 11.04 m

•• 15.24 m grid 15.24 m grid 

Traps should be placed at least 11.04 m Traps should be placed at least 11.04 m 
apart to ensure that they are collecting apart to ensure that they are collecting 
independent samplesindependent samples



Future ResearchFuture Research

Spring 2009Spring 2009

•• 7.62 m grid of 100 traps and 30 random 7.62 m grid of 100 traps and 30 random 
trapstraps

•• Record field observations of blueberry Record field observations of blueberry 
flower distributionflower distribution
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Questions?Questions?
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