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Jon M. Clements and Wesley R. Autio
University of Massachusetts
 In 2014, as part of the NC-140 regional rootstock 
research project (nc140.org), three replicated root-
stock trials were established in New Jersey and Mas-
sachusetts.  One Honeycrisp and one Aztec Fuji trial 
were grown on a number of rootstocks at the Rutgers 
University, Snyder Research and Extension Farm in 
Pittstown, New Jersey.  Further, a trial of Honeycrisp 
trees was grown on similar rootstocks at the University 
of Massachusetts Cold Spring Orchard Research and 
Education Center in Belchertown, MA.
 The purpose of these trials is to compare standard 
(M.9 NAKBT337 and M.26 EMLA), and newly re-
leased Geneva (G.) rootstocks against four Vineland 

(V.) rootstocks from the Horticultural Experiment 
Station at Vineland, Ontario, Canada in 1958 (https://
articles.extension.org/pages/60856/apple-rootstock-
info:-v1).  At the New Jersey site, Honeycrisp trees 
were planted at a 3-foot in-row spacing on M.26 EMLA, 
M.9 NAKBT337, B.10, G.11, G.30, G.41, G.202, 
G.214, G.935, G.969, V.1, V.5, V.6, and V.7 (Table 1).  
Aztec Fuji were planted (at 5-foot in-row spacing) on 
the same rootstocks except excluding B.10, G.41, and 
G.969 (Table 2).  In Massachusetts Honeycrisp trees 
were planted (3-foot in-row spacing) on the same root-
stocks as the New Jersey Honeycrisp plus G.890 and 
the excluding B.10 (Table 3).  Ten replications of each 
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rootstock was planted in each trial.  Data collected in 
2018, included trunk size, yield, fruit weight, rootstock 
suckering, tree height, and canopy spread. 
 Results on vigor and yield of Honeycrisp trees 
grown in New Jersey are shown in Table 1 and Figure 
1.  Data showed that the statistically smallest trunk sizes 
were of trees on B.10, G.11, G.202, G.214, and G.41, 
while the largest were on V.5, V.6, and V.7.  Average 
fruit per tree, fruit weight, 2018 yield, cumulative yield, 
and root suckering were shown to be similar across 
rootstocks.  Average yield effi  ciency was statistically 

similar across all rootstocks with the exception of V.7, 
which was signifi cantly lower.  The comparison of 
cumulative yield effi  ciency showed B.10, G.11, G.202, 
G.214, G.41, G.935, and M.9 NAKBT337 had the larg-
est effi  ciency while all of the remaining rootstocks were 
statistically similar to each other albeit lower than the 
aforementioned rootstocks.
 In the Massachusetts Honeycrisp Trial (Table 3, 
Figure 1), the smallest trunk cross sectional area was 
found in rootstocks G.11, G.202, G.41, G.935, and M.9 
NAKBT337, the largest trunk cross sectional area was 
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G.890 (21.1 cm2).  The average number of fruit per 
tree was greatest in G.30, G.890, G.969, and V.5, all 
of which were signifi cantly greater than the remaining 
rootstocks.  Average fruit weights varied from 216 to 
302 grams, and the rootstocks were statistically split 
into two groupings.  Average yields in 2018 were also 
statistically split into a higher and lower group.  The 
highest cumulative yields were collected from G.30, 
G.890, and G.969, while the lowest yields were col-
lected from G.11, G.202, G.41, M.26 EMLA, and M.9 
NAKBT337.  Average yield effi  ciencies in 2018 were 
statistically similar across all rootstocks, while cumula-
tive yield effi  ciencies were greater in G.11, G.30, G.214, 
G.969, G.202, G.41, G.890, G.935 and M.9 NAKBT337 
and lower in all the remaining rootstocks.  Root sucker 
production was statistically greater in G.30 and G.890 
and G.30 had more root suckers than all other rootstocks 
with the exception of G.214, which did not diff er from 
G.30 in root sucker number.
 Interestingly, the data for the Aztec Fuji trial in 
New Jersey showed no statistical diff erentiation of 

any of the data points collected across the rootstocks. 
(Table 3, Figure 2).  This result could be explained by 
the signifi cant variability in the individual data points 
within each rootstock this growing season.  In compar-
ing the Honeycrisp trials in New Jersey to that of Mas-
sachusetts a number of points were made.  The trunk 
cross sectional areas were largest in V.6 at both sites, 
in addition to V.6 in New Jersey V.5 and V.7 were also 
statistically larger, and in MA, G.890 was included in 
the highest range of trunk cross sectional areas.  The 
average number of fruit per tree was equal in New 
Jersey; however, the Massachusetts site showed G.30, 
G.890 and G.969 as having larger numbers of fruit.  
Fruit weight was also shown to be statistically similar 
at each of the sites, with minor diff erentiation in Mas-
sachusetts.  
 The average yields for 2018 and cumulative 
yields (2014-2018) were statistically similar across 
all rootstocks in the New Jersey trial and fell into two 
groupings in the Massachusetts trial.  Similarly average 
yield effi  ciencies were statistically analogous across all 
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rootstocks at both sites, however the highest cumula-
tive yield effi  ciencies showed diff erences between 
sites, where the highest effi  ciencies in New Jersey 
were in B.10, G.11, G.202, G.214, G.41, G.935, and 
M.9 NAKBT337 and the highest effi  ciencies in Mas-
sachusetts were G.11, G.30, G.214, G.969, and M.9 
NAKBT337.
 Based on the data thus far, Honeycrisp trees in this 
study show the most promising results on G.11, G.214, 
and G.41 rootstocks.  In contrast, Aztec Fuji trees 

in this study show the most effi  cient yields on G.214 
rootstocks. Further data will be needed to determine 
further rootstock recommendations for growers.
 Through the NC-140 regional project, these 2014 
plantings were established at plots around the country 
and will be maintained for 10 years.  In 2019, the 5th 
growing season of these trials, a half-term project report 
will be complied and published.  Ongoing unpublished 
results for these trials located throughout the county can 
found at http://www.nc140.org. 

http://www.agbio-inc.com/
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