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ABSTRACT  

Five replicated rootstock trials established in Oregon's three main viticultural regions were evaluated for 
the effect of rootstock on Pinot noir performance. All the trials except Alpine included the following 
seven rootstocks: ungrafted Pinot noir, 3309 Couderc, 101-14 Millardet et De Grasset, 44-53 Malegue, 
420 A Millardet et De Grasset, 5 C Teleki, and Harmony. At Alpine, the rootstock selection included 
ungrafted Pinot noir, 3309 Couderc, 101-14 Millardet et De Grasset, Riparia Gloire, Selection 
Oppenheim 4 (SO 4) and Kober 5BB.  

Rootstock effect on scion performance varied greatly with site, and the responses typically were not 
consistent from site to site. At Newberg, Pinot noir grafted to 420 A had the best yields and ungrafted 
vines, the lowest. Vines grafted to 101-14 had the highest must soluble solids. At Lafayette, no rootstock 
differences in soluble solids in the juice could be observed but yields were better with 3309 C. At 
Umpqua, the most vigorous site, vines grafted to 45-53 had the best yields and when grafted to 101-14 
had the lowest fruit production. There was no difference on must soluble solids at this site. At Eagle 
Point, a site with very shallow soil and low vigor, yields were better when vines were grafted to 3309 C 
and lower when grafted to Harmony or 5C. Must soluble solids did not respond to rootstock. At Alpine, 
with a different selection of rootstocks, yields were better when the stock was SO 4 but there was no 
rootstock effect on Brix.  

INTRODUCTION  

The advent of phylloxera in Oregon led to an urgent need of evaluating viticultural characteristics of 
rootstocks with potential adaptation to different sites in Oregon, a cool climate grape production zone. 
Five replicated rootstock trials established in Oregon's three main viticultural regions were evaluated for 
the effect of rootstock on canopy development, fruit set, yield, and fruit composition. During this second 
year of evaluation, results varied slightly as vines become established.  

MATERIALS AND METHODS  

Experimental design  

The following rootstock trials, planted in 1992, were followed in this study: Winters Hill Vineyard 
(Lafayette), Whistling Ridge Vineyard (Newberg), Woodhall Vineyard (Alpine) Henry Estate Vineyard 
(Umpqua), and Ousterhout Vineyard (Eagle Point). All OF the trials except Alpine include five 
replicated blocks of five Pinot noir vines grafted onto the following seven stocks: Pinot noir, 3309 
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Couderc, 101-14 Millardet et De Grasset, 44-53 Malegue, 420 A Millardet et De Grasset, 5 C Teleki, 
and Harmony. At Alpine, the rootstock selection includes ungrafted Pinot noir, 3309 Couderc, 101-14 
Millardet et De Grasset, Riparia Gloire, Selection Oppenheim 4 (SO 4) and Kober 5BB. All of these 
rootstocks except Harmony are characterized by a high resistance to phylloxera. Harmony has V. 
vinifera in the parentage (which is usually associated with insufficient phylloxera resistance) and 
showed low resistance to phylloxera in Australia (Cirami et al., 1984) and South Africa (Southey, 1992). 

Site description  

Table 1 summarizes geographical, climatic and pedological information as well as choice of trellis 
systems and spacing of each site included in this study. Soil samples were taken at each vineyard at full 
bloom in 1996 and were analyzed for macro and micronutrients. Results are shown in table 2.  
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Fruit set  

Prior to bloom, 105 inflorescence clusters in three of the vineyards (three per replicate) were enclosed 
into pollination bags to retain all shed flowers. The bags were removed at the end of July, four weeks 
after full boom and all the abscised flowers and fruitlets were counted. At harvest, these clusters were 
picked separately and frozen and the number of berries was counted. Number of flowers was calculated 
as the sum of shed flowers and berries. Percent fruit set was calculated as the quotient between number 
of berries at harvest and the total number of flowers per inflorescence.  

Yield and fruit quality  

The vineyards were harvested at commercial ripening. The vineyard at Eagle Point was harvested on 
September 18, at Umpqua on October 1, at Lafayette on October 3, at Alpine on October 11, and at 
Newberg on October 12.  

A sample of 25 clusters per replicate was crushed for determination of soluble solids, pH and titratable 
acidity. A sample of five clusters per replicate was used to estimate berry weights and number of berries 
per cluster. Cluster weight was calculated averaging the pooled 30 cluster sample. Number of clusters 
was calculated using yield per replicate and average cluster weight. Sugar per vine was calculated 
multiplying must sugar concentration (Brix/100) by total yield per vine.  

Canopy development and vine vigor  

Five shoots per replicate were collected during ripening at each location for growth analysis. Shoot 
length and diameter were measured, number of main and lateral leaves were counted, and primary and 
lateral leaf area was measured. Weight of the one year old prunings, including woody laterals, was 
recorded in February 1996. Cane weight was obtained by dividing pruning weight by number of canes.  

Wood carbohydrate reserves  

Three 3 cm long sections of two-year old wood per replicate were collected at pruning during February 
of 1996. These samples were pooled per replicate, dried at 60°C until constant weight and ground to 
pass through a 40 mesh screen. Soluble sugars and starch were extracted and analyzed as described by 
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Candolfi-Vasconcelos and Koblet (1990).  

RESULTS AND DISCUSSION  

Yield and yield components  

Table 3 summarizes the rootstock effect on yield and yield components of Pinot noir grapevines at the 5 
different sites. At Newberg, Pinot noir grafted to 420 A had larger clusters and higher yields than other 
rootstocks, particularly ungrafted vines. At Lafayette, yields were higher on vines grafted to 3309 C, 
reflecting the higher cluster weights and higher number of clusters per vine. At Umpqua, vines grafted to 
45-53 had the best yields and when grafted to 101-14, the lowest. At Eagle Point, yields were better 
when vines were grafted to 3309 C and lower when grafted to Harmony or 5C. SO 4 induced better 
yields than the other rootstocks, particularly Riparia Gloire at Alpine. Fruit set was 32% in Newberg, 
31% in Lafayette and 37% in Alpine. There was no difference in fruit set and final number of berries per 
cluster among rootstocks. Mean berry weight was 1.13g in Newberg, 0.71g in Lafayette, 0.88g in 
Umpqua and 0.92g at Eagle Point. There was no rootstock difference in berry weights at these sites but 
at Alpine, berries from vines grafted to 5BB were the heaviest and Riparia Gloire produced the smallest 
berries. Vines grafted to SO 4 had more and heavier clusters than grafted to other stocks. Riparia Gloire 
produced the smallest number of clusters per vine and they were much smaller compared to other 
rootstock selections.  
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Fruit composition  

Fruit composition varied more from site to site than in response to rootstock (Table 4). At Newberg, 
vines grafted to 101-14 had the highest and ungrafted vines the lowest must soluble solids. There was no 
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difference on must soluble solids at Lafayette, Alpine, Umpqua, or Eagle Point. Total sugar produced 
per square meter of ground, which encompasses yield and soluble solids, is a good estimate of vine 
performance. Once again, there was considerable interaction between site and rootstock on the total 
amount of sugar produced. At Alpine, vines grafted to SO 4 produced more sugar, more than four fold 
of the amount produced by vines grafted to Riparia Gloire. At Newberg, grafting to 420 A resulted in 
more sugar exported with fruit harvest. At Lafayette, 3309C outperformed the other rootstocks. At 
Umpqua, 44-53 did better than other rootstocks. At Eagle point, ungrafted vines and rootstocks with 
Rupestris and Riparia in the parentage, gave the best results. There was no rootstock site interaction for 
juice pH and titratable acidity, indicating that rootstock responded similarly in all sites (Table 4 and 7). 
Across the vineyards, Harmony produced the highest pH values and the lowest titratable acidity and for 
420 A, the reverse was true (Table 7). Juice potassium content differences were observed at Lafayette 
and Umpqua but the tendencies observed were not consistent. High levels of potassium uptake have 
been shown to cause grape juice to have higher than desirable pH, leading to wine instability and to 
color problems in red wines. At Lafayette, must from ungrafted vines had the lowest K content and 101 -
14 induced higher juice K content. At Eagle Point, ungrafted vines had again the lowest Juice K but 44-
53 had the highest content. It is interesting to note that Harmony did not stand out in terrns of juice 
potassium, since it has been reported that rootstocks of Vitis Champinii parentage (Harmony, Freedom, 
Ramsey, Dogridge) tend to increase potassium concentration and pH of juice above the levels of own-
rooted vines (Hale, 1977).  
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Canopy development  

Vegetative growth seems to depend more on the site than on the rootstock (Table 5). At Alpine, the 
Riparia x Berlandieri hybrids had the largest leaf area and Riparia Gloire, the smallest. The percentage 
of leaf area arising from lateral shoots was independent of site and rootstock. Shoot diameter during 
mid-ripening did not vary with rootstock except for Eagle Point where the rootstock response was 
clearly separated into two groups: stocks with Riparia x Rupestris parentage or ungrafted vines had 
larger shoot diameters and Riparia x Berlandieri crosses or Harmony had smaller diameters. At this 
vineyard, shoot length followed the same pattern. At Umpqua, Harmony induced the highest shoot 
length and 3309C the lowest. No differences were observed at the other sites. 
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Vine vigor as assessed by pruning weight varied considerably with rootstock and site but there were no 
consistent trends (Table 6). Mean cane weight and yield to pruning ratio did not respond to rootstock 
except at Alpine where vines grafted to SO 4 or own-rooted had heavier canes.  
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Carbohydrate reserves  
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The effect of rootstock on the carbohydrate reserves in the permanent scion wood is shown in Fig. 1. 
Except for Ousterhout vineyard, located at Eagle Point, there were no rootstock differences in either 
sugars or starch in the permanent wood of the surveyed vineyards. At Eagle Point, vines grafted on 
3309C had the highest total non-structural carbohydrate content in the permanent wood and 5C the 
lowest. Not surprisingly, vines grafted to 3309 C had the highest yields in the following season at this 
vineyard.  
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CONCLUSIONS  

Rootstock effect on scion performance varied greatly with site and typically, the responses were not 
consistent from site to site. Another important observation from these trials is that at each site, ungrafted 
vines were never the best performers in yield or fruit quality. This implies that post-phylloxera Oregon 
viticulture has great potential for improvement by using appropriate rootstocks.  
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