
Oregon Wine Advisory Board 
Research Progress Report 

1997 - 1998 

Development of Viticultural Practices to Improve Winegrape Performance 

Experiment I: Effect of Trellis Type and Canopy Location on Yield Components, 
Fruit Composition, Fruit Set, and Shoot Morphology in Pinot noir Grapevines 

Joey Ratliff-Peacock and M. Carmo Candolfi-Vasconcelos 
Department of Horticulture 

Oregon State University 

ABSTRACT  

Five different trellis and training systems were compared in their effect on yield components, fruit 
composition, fruit set, and shoot morphology in Pinot noir grapevines in 1996 and 1997. This trial was 
performed on established vines planted on a low-vigor valley floor site, in the Willamette Valley of 
Oregon. The treatments were: upright vertical, cane pruned (Guyot); upright vertical, spur pruned 
(Bilateral Cordon); Scott Henry, cane pruned; Lyre, cane pruned; and Geneva Double Curtain (GDC,) 
cane pruned. The GDC and the Scott Henry had the highest yield, but were not significantly different 
from the Lyre or Bi-lateral Cordon in 1996. There were no significant differences in yield in 1997. The 
GDC, Scott Henry, and Lyre had the most clusters per shoot, the GDC had the highest cluster weight 
and the GDC and Scott Henry had the most berries per cluster in 1996. These differences were not seen 
in 1997. In 1996, the Scott Henry had significantly higher anthocyanins than did the other systems. 
There were no significant differences in juice soluble solids, pH, or titratable acidity between the 
different trellis systems in either year. The three double canopy trellis systems were also evaluated by 
canopy to determine differences within the vine. In 1996, there were no significant differences in yield 
components between double canopies within the vine. In 1997, the top canopy of the Scott Henry had a 
significantly higher titratable acidity and more berries per cluster than did the bottom canopy.  

INTRODUCTION  

A great deal of research has been done on the effects of manipulating grapevine microclimate. 
Microclimate components include light, temperature, humidity, and evaporation. Increased grapevine 
canopy exposure to solar radiation has been shown to positively influence both fruit composition and 
yield. The appropriate trellising system is the foundation for effective canopy management. With the 
correct trellis and training system a winegrape canopy can be balanced with crop load to produce quality 
grapes, and at the same time maintain the health of the vine. The choice of trellis system depends upon 
many factors, and is the basis for all other canopy management techniques. These factors include site 
characteristics, vine vigor, variety and clone, and rootstock. Training systems can either be cane pruned 
or spur pruned, single canopy or divided canopy. Divided canopy systems such as the Geneva Double 
Curtain, Open Lyre, or Scott Henry system can increase leaf surface area and decrease shoot density. 
The method by which a grapevine is trained may effect parameters such as light exposure, and therefore 
photosynthetic capability. Exterior leaves are responsible for 80-90% of estimated vine photosynthesis 
(4). A training system may also effect wind speed, and berry temperature. In many cases, 
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micrometeorological data have been related to fruit composition (2). Training system may influence 
yield by increasing vine size and thus leaving more nodes via balance pruning. Light microctimate may 
be increased resulting in better bud fruitfulness. Fruit set or berry weight may be influenced. Lastly, 
training system may influence losses due to cold temperatures either in winter or in spring (1). Reynolds 
et al. (3) found in a fiveyear study of five training systems, divided canopies increased yields over single 
curtain canopies by an average of 42%. It was also found that training system had a major impact on 
anthocyanin concentration in the fruit, brix (% soluble solids), and pH. Titratable acidity appeared to be 
unaffected by training system. It is the hope that this experiment will determine differences between 
several trellising systems used in Oregon, providing Oregon growers with more knowledge in which to 
determine the appropriate trellis to integrate into their production system.  

MATERIALS AND METHODS  

The Lewis-Brown Farm trellis trial was planted in the Spring of 1984 in a randomized complete block 
design. Four cultivars are present: Pinot noir, Chardormay, White Riesling, and Gewurztraminer. For 
this experiment, only the Pinot noir vines were evaluated. The vines are trained to five trellis and 
training systems: upright vertical, cane pruned (Guyot); upright vertical, spur pruned (Bi-lateral 
Cordon); Scott Henry, cane pruned; Lyre, cane pruned; and Geneva Double Curtain, cane pruned. The 
two single canopy systems are spaced 1.5m x 2.0m, and the divided canopy systems are spaced 1.5m x 
3.0m. Each treatment consisted of 8 vines. There were guard rows between each replication, and 
between single and divided canopy systems within replication. The treatments were replicated 5 times. 
The Pinot noir vines were balance pruned (28 buds/Kg wood) in February of 1996 and 1997.  

Yield and fruit composition 
The trellis trial was harvested October 16, 1996 and September 30, 1997. All fruit from the six center 
vines was harvested and weighed. The fruit from the double canopy systems was harvested by canopy, 
and weighed separately. A 24 cluster subsample was used to determine cluster weight, and was then 
crushed to determine soluble solids, pH, and titratable acidity. A six-cluster subsample was used to find 
berry weight, berries per cluster, skin weight, and percent skin to berry ratio.  

Fruit set 
Just prior to bloom, in 1996 and 1997 one inflorescence per vine was enclosed in a pollination bag to 
catch all shed flowers. After bloom was completed, the bags were removed, and all shed flowers were 
counted. At harvest, the same clusters were picked separately, frozen, and then all berries and remaining 
flowers were counted. Total flower number and percent fruit set could then be calculated from the total 
number of flowers and berries.  

Shoot morphology 
Shoots were hedged one foot above the top wire, and one foot above ground level for the downward 
hanging canopies. In 1996, immediately post harvest, and in 1997 just prior to harvest, one shoot per 
vine on the single canopy treatments, and one shoot per canopy on the double canopy treatments were re 
moved. Diameter, shoot length, main leaf area, and lateral leaf area were measured. Leaf Area Index 
(LAI) was determined using total leaf area and square meter surface area. After leaf fall, total shoot 
number was determined.  

RESULTS AND DISCUSSION  

Yield and yield components 
Table 1 summarizes the yield and yield components of Pinot noir grapevines trained to the five different 
trellis systems in 1996 and 1997. The Geneva Double Curtain and the Scott Henry trellis systems had 
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the highest yields in 1996, but were not significantly different from the Lyre and Bi-lateral Cordon. The 
Guyot has the lowest yield at .43 Kg per square meter (1.9 tons per acre). In 1997 there were no 
significant differences in yield between the five trellis systems on a Kg per square meter basis. There 
were no significant differences in clusters per square meter for either year. The Scott Henry, Geneva 
Double Curtain, and Lyre had the most clusters per shoot in 1996, but in 1997 there were no significant 
differences between the trellis systems.  

  

Fruit composition 
Fruit composition data from the Pinot noir grapevines trained to the five different trellis systems in 1996 
and 1997 are summarized in Table 2. There were no significant differences in must soluble solids, pH, 
or titratable acidity between the 5 training systems in either year. The GDC had the highest cluster 
weight most berries per cluster in 1996. There were no significant differences in cluster weight and 
berries per cluster in 1997. The Lyre and the GDC had the highest skin weight in 1996 (Table 3), 
although there were no significant differences in percent skin to berry weight. In 1996, the Scott Henry 
system had the highest skin anthocyanins both per berry weight and per ing skin weight (Table 3). 
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Shoot morphology 
Table 4 summarizes the shoot characteristics of Pinot noir grapevines trained to the five different trellis 
systems in 1996 and 1997. There were no significant differences in Leaf Area Index (square meter leaf 
area per square meter ground surface area), in the Bi-lateral Cordon, GDC, Lyre, and Scott Henry, 
however the LAI for the Guyot was significantly less than for all the other systems in 1996. In 1997, 
LAI was significantly higher in the Scott Henry system, and significantly less in the Lyre. There were no 
significant differences found in percent main leaf area, percent lateral leaf area, shoot length, shoot 
diameter, and percent fruit set between the five trellis systems in either year. 
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Double Canopy Comparisons  

Geneva Double Curtain 
Table 5 summarizes the yield and yield components from the north and south facing canopies of the 
GDC harvested in 1996 and 1997. There were no significant differences in yield and yield components 
in the two canopies of the GDC in 1996 or 1997. There were no significant differences in fruit 
composition between the two canopies in either year (Table 6). In 1996 the GDC had a higher 
percentage of main leaf area in the north facing canopy and a higher percentage of lateral leaf area in the 
south-facing canopy (Table7). The north facing canopy also had a significantly longer shoot length in 
1996. In 1997 there were no significant differences in shoot morophology between the two canopies of 
the GDC.  

Page 5 of 8Grape Research Reports, 1997-98: Development of Viticultural Practices to Improve Win...

5/31/2006file://E:\OWAB Research\1997-98\Report8\ratli98a.htm



  

Page 6 of 8Grape Research Reports, 1997-98: Development of Viticultural Practices to Improve Win...

5/31/2006file://E:\OWAB Research\1997-98\Report8\ratli98a.htm



  

Lyre 
Table 5 summarizes the yield and yield components from the north and south facing canopies of the 
Lyre in 1996 and 1997. There were no significant differences in yield and yield components in the two 
canopies of the Lyre in 1996 or 1997. There were no significant differences in fruit composition in the 
two canopies in either year (Table 6). In 1996 the north-facing canopy of the Lyre had a significantly 
longer shoot length than did the south facing canopy (Table 7). There were no differences in shoot 
morphology between the two canopies of the Lyre in 1997.  

Scott Henry 
The yield and yield components from the bottom and top canopies of the Scott Henry system in 1996 
and 1997 are summarized in Table 5. In 1996 there were no significant differences between top and 
bottom canopies in yield, fruit composition (Table 6), or shoot morphology (Table 7) between the two 
canopies of the Scott Henry system. In 1997 the top canopy had a significantly higher titratable acidity, 
more berries per cluster, and more shoots per square meter than did the bottom canopy.  

CONCLUSIONS  

In 1996 the most significant differences were seen in yield and yield components. The double canopy 
systems had a higher yield, cluster weight, more berries per cluster, and higher skin anthocyanins than 
did the single canopy systems. In 1997 there were no significant differences seen in yield, cluster weight 
or berries per cluster between the five trellis systems. This may be a result of continued balance pruning 
(vines were pruned to 28 buds per Kg of wood for the past three years), weather, or both. Overall yield 
decreased in 1997, and there were fewer berries per cluster, but higher berry weights. The result was an 
overall lower average cluster weight in 1997. Several factors may have contributed to this. First, there 
was some cool, wet weather during the 1997 bloom. There was also a period of rainfall after veraison, 
followed by a very hot period, which resulted in some berry shriveling. Also, in 1997, due to the shallow 
rooting depth in part of the trial, some of the vines suffered from water stress late in the summer. In the 
double canopy comparisons, the only significant differences seen in either year were the higher titratable 
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acidity and more berries per cluster seen in the top canopy of the Scott Henry system in 1997. After this 
two-year study, on the OSU trellis trial site, there appeared to be no definite trends related to trellis 
system. This may indicate that other factors such as site, weather, clone or rootstock can enhance or, as 
in this case, overcome some of the trellis system influence on factors such as yield, fruit composition, 
fruit set, or shoot morphology.  

ACKNOWLEDGMENTS  

We would like to thank the Oregon Wine Advisory Board for the funding of this research. Special 
thanks to Steve Castignoli, the OSU Viticulture crew, and the Lewis-Brown Farm crew for help on this 
project.  

REFERENCES  

1. Howell, G. S., D. P. Miller, C. E. Edson, and R. K. Striegler. 1991. Influence of training system 
and pruning severity on yield, vine size, and fruit composition of Vignoles grapevines. Am. J. 
Enol. Vitic. 42-3:191-197.  

2. Reynolds, A. G., R. M. Pool, and L. R. Mattick. 1985. Effect of training system on growth, yield, 
fruit composition, and wine quality of Seyval Blanc. Am. J. Enol. Vitic. 36-2:156-164.  

3. Reynolds, A. G., D. A. Warble, and A. P. Naylor. 1995. Impact of training system and vine 
spacing on vine performance and berry composition of Chancellor. Am. J. Enol. Vitic. 46-1:88-
97.  

4. Smart, R. E. 1984. Some aspects of climate, canopy microclimate, vine physiology, and wine 
quality. Proc. Int. Cool Climate Vitic. and Enol. Symp. Eugene, Oregon. pp1-19.  

 

Page 8 of 8Grape Research Reports, 1997-98: Development of Viticultural Practices to Improve Win...

5/31/2006file://E:\OWAB Research\1997-98\Report8\ratli98a.htm


