
 

 

Effects of Cluster Zone Leaf Removal on Norisoprenoids of Pinot Noir 
Fruit and Wine; Part One: Canopy Microclimate and Fruit Quality 

 
 
PRINCIPAL INVESTIGATOR: 
Patricia A. Skinkis, Assistant Professor and Viticulture Extension Specialist 
Phone: 541-737-1411; E-mail: skinkisp@hort.oregonstate.edu 
 
PROJECT OBJECTIVES: 
1. Evaluate crop and canopy manipulation (crop load) for optimized vine growth 

response and ripening of Pinot Noir. 
2. Evaluate impacts of crop and canopy manipulation on fruit composition and 

develop vine balance metrics for optimized fruit quality. 
3. Determine norisoprenoid concentration of fruit and wine in relationship to canopy 

manipulation practices in high and low density vineyards. 
 
MAJOR ACCOMPLISHMENTS (2007–2010):  
Note: This trial began in spring 2010. 
 
Evaluate crop and canopy manipulation (crop load) for optimized vine growth response 
and ripening of Pinot Noir: 
Since 2010 is the first season of this trial, results to date are limited to 
measurements of vegetative growth response to treatments.  A factorial design 
including two thinning intensities applied across four time points (pre-bloom, fruit set, 
lag phase, and véraison) was established.  Thinning treatments include a moderate 
thinning (60 percent crop level, or one cluster per shoot) and severe thinning (30 
percent crop level, or half a cluster per shoot) and a non-thinned control.  The trial is 
being conducted in a moderate density (1.5m x 2.1m) and a high density (1.0m x 
1.5m) commercial vineyard block.   
 
Early season shoot lengths measured across three dates for the earliest thinned 
treatments showed no significant differences due to timing or intensity of crop 
thinning in the flower and fruit set stages.  Lateral number and length was also 
measured but did not differ by cluster thinning timing or intensity.  Whole vine leaf 
areas were not different by thinning treatments.  To confirm any changes in canopy 
density, leaf area index was quantified using a ceptometer and showed no difference 
by treatment in either block.  To further determine if crop thinning altered the 
vegetative growth, secondary crop was quantified 2 weeks post véraison and did not 
differ by treatment.  Pruning weights, cane weights, and trunk circumference will be 
measured in Winter to determine impact of thinning levels on vine size.  In addition, 
total non-structural carbohydrates will be quantified from dormant canes in Winter 
2010.  Although more data will be collected on vine size this Winter, all seasonal 

growth measures suggest that leaving extra crop on the vines is not inhibiting vine 
vegetative growth during the season for Pinot Noir in Oregon.  Being a cool climate, 
determining vine balance and monitoring carbon and biomass gain are important to 
better understanding sustainable crop levels.  Additional research years will help 
validate any preliminary findings. 
 
A separate experiment on the effect of leaf pulling intensity on fruit quality is being 
conducted adjacent to the crop load trial in the high density block.  Three treatments 
were implemented: 100 percent leaf removal in the fruit zone (from the basal node to 
the node above the top-most cluster), 50 percent leaf removal (every other leaf removed 
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in the fruit zone), and a 0 percent removal control.  Lateral shoots arising from nodes 
in the fruit zone were removed and included in leaf area measurements.  
Measurements of leaf area removed indicated that the 50 percent treatment had 50 
percent of the primary shoot leaves (220 leaves per vine versus 450 leaves per vine for 
100 percent removal) and the number of lateral leaves removed from all treatments 
was similar.  Non-destructive measurements of remaining leaf area were performed at 
véraison and showed higher total vine leaf area in control vines compared to 100 
percent removal and 50 percent removal vines as expected. 
 
Incident sunlight in the cluster zone and vine leaf area index (LAI) was measured 
during véraison at 10 a.m., solar noon, and 2 p.m. on both east and west sides of the 
canopy using a Decagon LP-80 ceptometer.  These data confirm that 100 percent leaf 
pull creates a higher LAI (P=0.0179) and incidence of ambient light in the cluster zone 
when considering east and west exposure across the entire day as expected 

(P=0.0302).  These data will be used to understand and interpret relationships with 
fruit composition data. 
 
Evaluate impacts of crop and canopy manipulation on fruit composition to develop 
vine balance metrics for optimized fruit quality:  
Fruit will be monitored for basic maturity (SS, pH, and TA) and be harvested once it 
reaches commercially acceptable levels based on the aforementioned ripening indices.  
At harvest, samples will be collected to quantify yield per vine, cluster weight, berries 
per cluster, berry weight, seed per berry, SS, pH, and TA.  Harvested fruit from both 
trials will also be analyzed for quality components that can be interpreted by wineries 
and are understood as markers for fruit quality, including yeast assimilable nitrogen, 
total pericarp anthocyanin, pericarp phenolics, and tannins (pericarp and seed).  At 
the time of this reporting (October 2010), fruit has not been harvested. 
 
Fruit norisoprenoid concentration affected by canopy management in high and low 
density vineyards: 
Vine growth and fruit data collected within high and moderate density experimental 
blocks for objectives one and two will be correlated with flavor chemistry data obtained 
from the trial by Dr. Michael Qian, Oregon State University, who has an associated 
project funded through NW Center for Small Fruits Research (NCSFR) entitled, “Effects 
of Cluster Zone Leaf Removal on Norisoprenoids of Pinot Noir Fruit and Wine Part Two: 
Grape Composition and Wine Aroma.”  The first year fruit will be analyzed in 
Fall/Winter 2010. 
 
TECHNOLOGY TRANSFER/OUTREACH: 
There is none to date due to the premature nature of this study which began in 2010.  
However, industry stakeholders were consulted prior to experimental application of 
the study to determine objectives and treatments that would best fit their need and 
address crop management issues. 
 
EXTERNAL SUPPORT: 
Some operational costs are covered by a start-up grant funded through Agriculture 
Research Foundation.  This work is being conducted in a commercial vineyard with 
grower collaboration and donated used of the vineyard plot. 
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COLLABORATORS: 
Michael Qian, PhD, Associate Professor, Oregon State University, Corvallis, OR;  and 
Allen Holstein, Viticulturist, Argyle Winery, Dundee, OR. 
 
RECENT PUBLICATIONS:  
None to date. 


