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ANNUAL REPORT TO NC-140Massachusetts Agricultural Experiment Station
November 2019 -- Geneva, NYWesley Autio (leader), Jon Clements, Daniel Cooley, Duane Greene,Elizabeth Garofalo , and James Krupa
2014 NC-140 Apple Rootstock Trial

 This year was an “off ” year for bearing in this 
trial. The crop was very disappoin  ng, and in a 
commercial se   ng would have been barely worth 
harves  ng. Apparently, these Honeycrisp trees were 
over-cropped in 2018. With the excep  on of V.1, 
the Vineland rootstocks con  nue to be quite large, 
and are not suitable for tall-spindle. The same could 
be said for G.890, although fruit yield in 2019 was 
more than any other rootstock, and cumula  ve yield, 
yield effi  ciency, and cumula  ve yield effi  ciency are 
high for this rootstock, and be  er than the Vineland 
rootstocks. G.30 and G.969 look very good to date, 

G.30 in par  cular. Anecdotal observa  on during 
harvest suggests that apples off  G.969 were smaller 
and greener (par  cularly in 2018) than apples from 
trees on other rootstocks. Apples from trees on G.890 
and G.30 have been very nice with good red color. 
Unfortunately, these two rootstocks also have the 
most root suckers. There seems to be something 
wrong with G.202 and M.9 trees in this plan  ng, 
as they are underperforming (mostly in terms of 
tree size). G.214 may be a sleeper;  it has performed 
well in this plan  ng. Lastly, no apples were used for 
Terence Robinson’s nutrient study this year, there 
simply were not enough fruit to meet the needs of 
the study protocol.
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2015 NC-140 Organic Apple Rootstock Trial

 This rootstock plan  ng in a commercial “Cer  fi ed 
Naturally Grown” orchard gets more disappoin  ng 
every year. More trees are dying or failing, and fruit 
quality and yield in 2019 was poor. It is unclear if low 
fruit set and yields are a result of pollina  on issues 
or the “organic” management regimen? In 2018, 
there were virtually no apples, and the en  re rest 
of the orchard was light too. In 2019, the orchard 
had a good crop, but these Modi trees had a light to 
moderate crop. Another problem was the amount 
of insect damage, mostly plum curculio and internal 
Lepidopteran worms (codling moth or Oriental fruit 
moth) which made the apples quite deformed and 
small in size. Weed control and fer  liza  on remain 
issues. The take home to date is that G.890, because 
of its vigor, is a good choice for organic orchards. 

Although G.30, G.202, and G.41 are acceptable 
also. G.16 is not right in this plan  ng, and M.9 has 
really under-performed. G.935 has some issues, 
and we are wondering if it is the virus/rootstock/
scion interac  on. Liberty trees on G.935 planted 
between replica  ons and as guard trees have all died. 
Marssonina leaf spot was confi rmed in September, 
and has been causing early defolia  on of these Modi 
trees.
 In 2019 a Drapenet was installed over replica  ons 
1-6 (and not 7-12) the primary objec  ve being to 
see if insect damage could be reduced. (Although 
there was a lot of hail around in 2019.) The Drapenet 
was installed on May 19 during late bloom, and was 
secured to the bo  om wire with plas  c wire  es. 
Inspec  on of the apples in late June showed that it 
was pre  y much wholly ineff ec  ve at preven  ng plum 
curculio damage; however, a more formal harvest 
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survey of 100 fruit per treatment (covered with 
Drapenet vs. uncovered) for damage showed that 

internal worms, most likely caused by codling moth 
or Oriental fruit moth, were greater in the uncovered 

(35%) vs. covered (12%) 
replications. But, as 
already mentioned, 
plum curculio damage 
was greater in covered 
(80%) vs. uncovered 
(51%). Interestingly, 
the incidence of apple 
maggot fl y injury was also 
greater in the covered 
(26%) vs. uncovered 
(5%) apples. Sooty 
blotch and flyspeck 
were also greater in the 
Drapenet apples (59% 
for sooty blotch, 21% 
for fl yspeck) than the 
uncovered apples (19% 
and 12%, respec  vely, 
for sooty blotch and 
fl yspeck). These results 
are inves  gatory, as the 
covered vs. uncovered 
was not randomized and 
replicated for sta  s  cal 
analysis.
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Accomplishments Related to Objec  ve 1:

2014 NC-140 Apple:  Trees generally grew well in 2019 (sixth leaf), but yield was low.  Largest trees 
were on G.890 and V.6, and smallest were on G.41, G.935, G.11, G.202, and M.9 NAKBT337.  Because 
of the measured vigor, it is clear that trees labeled as being on G.202 are actually on some other root-
stock.  Cumula  vely (2015-19), the greatest yields per tree were from trees on G.30, G.890, and G.969, 
and the lowest were from those on G.202, M.9 NAKBT337, M.26 EMLA, G.11, and G.41.  Cumula  vely 
(2015-19), the most yield effi  cient trees were on G.969, G.30, G.214, G.11, and M.9 NAKBT337, and the 
least were on V.6, V.5, V.7, and G.202.  The largest fruit in 2019 were harvested from trees on G.890, 
and the smallest were from trees on M.9 NAKBT337.
2015 NC-140 Organic Apple: Trees in this trial con  nue to be challenged and unproduc  ve.  A  er fi ve 
growing seasons, largest trees were on G.890, and the smallest were on G.16, G.222 and M.9 NAKBT337.   
Cumula  vely (2016-19), the greatest yields per tree were harvested from trees on G.969, and the lowest were 
harvested from trees on G.16.  Cumula  vely (2016-19), the most yield effi  cient trees were on G.969, and the 
least were on G.16, M.9 NAKBT337, G.890, and G.202.  No diff erences in fruit size as aff ected by rootstock were 
measured in 2019.  

Impact Statements:  

Plan  ng of 150 acres of trees on dwarfi ng rootstock occurred during 2019 based on results of NC-140.  
On this acreage, pruning and harvest labor declined by 50%, fruit quality and size increased by 20%, 
profi t increased by 50%, and because of reduced canopy volume, pes  cide use declined by 70%. 
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2010 NC-140 Honeycrisp Rootstock Trial -- Nutrient 
Study

 In collabora  on with Cornell University and 
Terence Robinson, a total of 60 apples were harvested 
off  selected Geneva rootstocks and commercial 
standards (total 19 rootstocks, 4 replica  ons) from 
the 2010 NC-140 Honeycrisp Rootstock Trial in 2019. 
(Which has otherwise been discon  nued.) Ten apples 

from each rootstock by replica  on were peeled and 
the peel sent to Cornell for nutrient analysis per the 
supplied protocol. The other 50 apples were put in 
cold storage at 3.3C. at the UMass Orchard and will 
be evaluated for bi  er pit a  er 90 days in storage. 
Bi  er pit incidence was also noted at harvest. This 
is the second year of this coopera  ve study with 
Cornell to look at rootstock eff ect on fruit nutrient 
content and bi  er pit development.
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