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Response of Oriental Fruit Moth to
Benzaldehyde and Other Plant       
Volatile Compounds
Ajay P. Giri and Jaime C. Piñero
Stockbridge School of Agriculture, UMass Amherst

   Tortricid moths (Order: Lepidoptera) are known 
for their remarkable olfactory capabilities that allow 
them to find their host plants. The Oriental fruit moth, 
Grapholita molesta, (OFM) is a worldwide key pest of 
stone and pome fruits. It produces 3-4 generations per 
year and has the ability to switch hosts (e.g., from peach 
to apple) over the growing season. Sex pheromone 
lures are used to monitor OFM populations. However, 
sex pheromone lures only attract OFM males and 
there is a likely chance of mated female immigrating 
into the orchards. Because one mated female OFM 
can lay up to 160 eggs over its lifespan, then a few 
females are enough to maintain a robust population. 
Therefore, luring females would be more advantageous 
to monitor moth activity and minimize their impact 
compared to pheromone-based monitoring systems 
that target males.

   The main goal of this study was to evaluate, under 
field conditions, the response of OFM males and fe-
males to one aromatic compound, benzaldehyde, either 
alone or in combination with one commercially avail-
able 4-component lure (= Megalure 4-K®). Megalure 
is an attractant produced by Trécé Inc. that targets male 
and female codling moths. Benzaldehyde is predomi-
nantly found in plants of the genus Prunus (Rosaceae) 
some of which are primary hosts of OFM and is found 
in traces in the flowers of apple early in the season.

  
Materials and Methods

   This study was conducted from 28 April to 25 July, 
2022, at the UMass Cold Spring Orchard in Belcher-
town, MA. Seven lures (= treatments) were evaluated: 
(1) Benzaldehyde (= BEN) at very low dose (BEN-
VL), (2) BEN at low dose (BEN-L), (3) BEN at 
medium dose (BEN-M), (4) Megalure alone, (5) 

Megalure + BEN-VL, (6) Megalure + BEN-L and (7) 
Megalure + BEN-M. Unbaited traps served as negative 
controls. All lures were placed inside orange colored 
delta-shaped traps (Pherocon® VI, Trécé Inc., Adair, 
OK, USA) containing sticky liners. The BEN lures were 
formulated by Trécé Inc. in a black polyvinyl chloride 
(PVC) proprietary matrix (Figure 1). At the orchard 
block, each treatment was replicated 5 times (Figure 2). 
   Traps were hung on the upper third of the tree cano-
pies and were 15 meters apart. Traps were examined 
beginning on 5 May and every seven days thereafter 
until 25 July. All lures were replaced every 6 weeks and 
sticky liners were replaced whenever the liner became 
crowded with insects. We also collected data on the 

Figure 1. Experimental benzaldehyde lures formulated by Trécé, 
Inc., in a black polyvinyl chloride (PVC) proprietary matrix.

Figure 2. Trap deployment on the perimeter of a commercial apple 
orchard block. There were eight treatments replicated four times.
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codling moth, but those results are not reported here.

All captured adult moths were identified according to 
species (i.e., CM, OFM) and examined under dissecting 
microscope to identify their sex. 

Results

Early season captures (28 April – 8 June). OFM 
populations peaked during this period with 2,618 
OFM (males and females) captured across all treat-
ments. During this period, Megalure with benzal-
dehyde medium dose (MEG + BEN-M) and Mega-
lure with benzaldehyde low dose (MEG + BEN-L) 
performed best (Figure 3). These two treatments were 
significantly more attractive than benzaldehyde at 
very low dose, which also showed to be attractive to 
males when compared to unbaited traps. OFM males 
captures in traps baited with benzaldehyde low dose 
(BEN-L), benzaldehyde medium dose (BEN-M), 
Megalure alone (MEG), and Megalure with benz-
aldehyde very low dose (MEG + BEN-VL) were 
statistically similar. 

Seventy-six OFM females were captured in treat-
ments containing Megalure, regardless of the pres-
ence or absence of benzaldehyde (Figure 3, female 
numbers are in red font, in parentheses). Only one 
female OFM was captured in traps baited with benz-
aldehyde alone at a low dose.

Mid-season captures (9 June – 25 July). During this 
period, Megalure with benzaldehyde at medium dose 
(MEG + BEN-M) continued to be the most attractive 
lure combination whereas MEG + BEN-L and MEG 
+ BEN-VL showed an intermediate level of attrac-
tiveness (Figure 3). Benzaldehyde alone, regardless 
of its dose, was as attractive to OFM males as Mega-
lure (MEG). 

The number of OFM females trapped declined 19-
fold during the mid-season. Only four OFM females 
were captured by traps containing Megalure in this 
period.

Figure 3. Captures (mean ± SEM) of male OFM in delta traps according to treatment early in the season 
(dotted blue texture) and in the mid-season (solid blue bar) in 2022. The numbers above the bars inside 
parentheses denote total number of female moths captured. Bars superscribed with the same letter do not 
differ significantly among treatments at odds 19:1
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Conclusion

Our findings show that benzaldehyde alone is 
a strong male attractant for OFM and that the 
addition of benzaldehyde to Megalure increases 
OFM male captures in traps. These findings indi-
cate that additional research needs to be conduct-
ed with benzaldehyde to develop new or improve 
exiting monitoring and control systems for OFM 
and potentially other tortricid moths. 
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Paul Émile Yelle 
(1953-2022)
Our Friend Paul Emile passed August 
29, 2022

Paul was a friend and colleague from Quebec, 
Canada. His career was spent working with tree 
fruit growers in Quebec. Paul worked for provincial 
ministry of agriculture as the fruit pathologist. Many 
of us knew him from our association and tours with 
the International Fruit Tree Association. In addition, 
Jon Clements reminded me he was well remembered 
as a regular attendee at the Vermont IPM meeting 
many of us participate in. Tim Petch, apple grower 
in Quebec, indicated that “Paul did a lot for his fel-
low fruit growers in Quebec and loved every minute 
of his job!” He reminisced “Paul loved all corners 
of fruit production, especially the orchard tours and 
meetings where he could rub shoulders with all, just 
like his dad, Bob Petch did.”
https://serrefinnegan.com/en/impression-des-
deces/?decesid=36293

  

https://serrefinnegan.com/en/impression-des-deces/?decesid=36293
https://serrefinnegan.com/en/impression-des-deces/?decesid=36293
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Codling & Oriental Moth, Cranberry 
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Bird Control.  Apply by ground or 
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Committed to the Environment and Green Technology 
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Eco-Friendly Insect, Disease, Bird Control  
University/USDA tested 
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8 Ashfi eld Rd./Route 116

Conway, MA 01341
Call OESCO for a demonstration!   800-634-5557

THE PICKING
IS EASY

The REVO Piuma 4WD Harvester

THE PICKING
IS EASY

• For apple & pear high-density  orchards
• Picking, pruning & trellis work 
• Independent front & rear steering 

& crabbing for tight turns
• 12’-6” footprint

• Compact / no trailer to pull
• Automatic self-leveling system
• Whisper-quiet diesel engine
• Onboard compressor for air-driven tools
• Flow-thru bin design

www.oescoinc.com

Onboard compressor for air-driven tools
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NC-140 Fuji and Honeycrisp Apple 
Rootstock Trials in New Jersey: 2021 
Growing Season
Megan Muehlbauer1, Rebecca Magron1, Win Cowgill2

1New Jersey Agricultural Experiment Station, Rutgers University
2Professor Emeritus, Rutgers University, Win Enterprises International, LLC.

Over the past 8 years, the New Jersey Horticulture 
Society has consistently supported both the NC140 
2014 Honeycrisp and 2014 Fuji rootstock trials in 
New Jersey with their NJ Horticulture Society Grant 
Fund. These trials are part of the larger NC-140 Re-
gional Rootstock Project which is also partially funded 
through the US Hatch Act in partnership with the 
USDA, NIFA and Agricultural Experiment Stations.
  
Our NC140 project seeks to make the best rootstocks 
available to fruit growers! Our project focuses on select-
ing and testing rootstocks that enhance the vigor, yield, 
disease and insect resistance of widely grown apple (and 
other tree fruit) cultivars. New Jersey has been part of 
NC-140 since 1988. Trials are established at multiple 
locations throughout the North America to observe and 
record the performance of commercially significant 
cultivars with different promising new rootstocks.

Overview of the Rootstock Trials  

The New Jersey NC140 apple rootstock trials have been 
established at the Rutgers Snyder Research and Exten-
sion Farm in Pittstown, NJ since 1990. This includes 
both the 2014 Honeycrisp and 2014 Fuji rootstock 
trials.  The Honeycrisp apple trial was established 
at a spacing of 4’ x 12’ (907 trees per acre), and the 
Fuji trial is at a slightly wider spacing 5’ x 13’ (672 
trees/acre).  The trees have been managed in accor-
dance with the commercial standards as written in the 
2021/2022 New Jersey Tree Fruit Production Guide.

The Honeycrisp planting has 14 rootstocks (B.10, 
G.11, G.202, G.214, G.30, G.41, G.935, G.969, 

M.26 EMLA, M.9 NAKBT337, V.1, V.5, V.6, V.7).  

The Fuji planting includes only 11 rootstocks 
(G.11, G.202, G.214, G.30, G.935, M.9 NAK-
BT337,  M.26 EMLA, V.1 ,  V.5 ,  V.6 ,  V.7) .

Data are collected from each of the plantings at harvest. 
Data collected from the Honeycrisp trial included total 
yield per tree, total number of fruits per tree, number 
of suckers per tree (not reported) and circumference.  
Data collected from the Fuji trial included total yield per 
tree, total number of fruits per tree, number of suckers 
per tree (not reported), circumference, tree height (not 
reported) and tree width (at widest part) (not reported).  

At the Annual NC-140 Technical Committee Meeting 
in 2021, it was decided that an adequate amount of 
data has been obtained from the Fuji trial.  Thus, 2021 
was the last season of data collection for this trial.

2021 NJ Growing Season

The 2021 growing season was profitable for the tree 
fruit industry in part due to optimal weather condi-
tions. Temperatures held steady in the early growing 
season, with no major damaging freeze events during 
bloom (Figure 1). This resulted in excellent crop-
ping. Fortunately, temperatures were optimal, and 
rain was limited in the spring, thus there were ample 
opportunities for spring fruit thinning (Figure 1).

There was steady rain throughout the growing season 
culminating in a major rain event at the beginning of the 
fall (Figure 1). This resulted in very large fruit size. Ap-

http://nc140.org/
http://nc140.org/
http://nc140.org/
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Figure 1. Daily temperature and precipitation totals (in) throughout the 2021 growing season at the Rutgers 
Snyder Research and Extension Farm, Pittstown, NJ. 
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ple harvest was a 
little early at first 
but slowed down 
to  normal  by 
mid-September. 
Apples were able 
to hang on the 
trees beyond nor-
mal picking days 
to improve fruit 
color that was 
poor due to warm 
tempera tures .  

 

Table 1: Average yield and vigor data collected in 2021 from the 2014 NC-140 Honeycrisp Rootstock Trial at 
Rutgers University Snyder Research and Extension Farm Pittstown, NJ. 

Rootstock 
Average TCSA 

(in2) 
Average Yield 

(lb) 
Average Individual Fruit 

Weight (oz) 
Average Yield Efficiency 

(lb/in2) 
G.969  5.27 CDE   13.2 B  8   2.5  
V.1  6.82 EF   19.8 AB  8   2.9  
V.6  7.75 F   24.2 AB  7.6   3.1  
G.935  4.50 BCD   19.8 AB  8.8   4.4  
V.5  6.36 EF   39.6 AB  7.2   6.2  
V.7  6.82 EF   46.2 AB  8.8   6.8  
G.214  3.72 ABC   28.6 AB  9.2   7.7  
B.10  3.72 ABC   35.2 AB  8   9.5  
M.9T337  3.57 ABC   35.2 AB  8.8   9.9  
G.41  3.88 ABC   37.4 AB  9.6   9.7  
G.30  5.58 DE   61.6 A  9.2   11  
G.202  2.79 AB   33 AB  8.4   11.8  
M.26EMLA  4.34 BCD   57.2 AB  10.8   13.1  
G.11  2.79 A   37.4 AB  7.2   13.4  
Means separated within columns by Tukey’s HSD (P=0.05). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results
H o n e y c r i s p . 
The rootstock 
V.6 resulted in 
the largest Trunk Cross Sectional Area (TCSA) for 
Honeycrisp (7.75 in2) (Table 1). TCA is the best mea-
sure of tree size for research purposes. However, it 
was not significantly larger than the other Vineland 
Series rootstocks included in the study V.1 (6.82 
in2), V.5 (6.36 in2), and V.7 (6.82 cm2) (Table 1). 
The smallest TCSA G.11 (2.79 in2) was not signifi-
cantly smaller than a number of rootstocks including 
G.202 (2.79 in2) , G.41 (3.88 in2), M.9T337 (3.57 
in2), B.10 (3.72 in2), and G.214 (3.72 in2) (Table 1).

Average yields were fairly consistent across all root-
stocks, G.30 (61.6 lb) was statistically the largest 
and G.969 (13.2 lb) was the smallest (Table 1). All 
other rootstocks were not statistically different from 
the highest or lowest yielding rootstocks (Table 1).

Individual average fruit weight nor yield efficien-
cies were statistically different across the root-
stocks (Table 1). Average fruit weight ranged from 
7.2 to 10.8 oz (Table 1). Average yield efficiency 
ranged from 2.5 lb/in2 to 13.4 lb/in2 (Table 1).
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Fuji. The smallest 
TCSA in the Fuji 
trial was G.202 
(4.81 in2), howev-
er it was not sta-
tistically smaller 
than G.11 (5.89 
in2), G.214 (5.58 
in2), G.30 (7.75 
in2), G.935 (5.58 
in2), M.26 (7.75 
in 2) ,  M.9T337 
(6.36 in2) or V.1 
(7.91 in2) (Table 
2). The three larg-
est TCSAs were 
rootstocks V.5 
(9.3 in2), V.6 (9.46 
in2), V.7 (9.15 in2) 
and none were 
statistically dif-
ferent (Table 2).

  The average 
yields, individual 
fruit weights and 
yield efficien-
cies were all sta-
tistically similar 
across rootstocks. 
Average yields 
ranged from 101.2 
lb to 147.4 lb per 

 

Table 2: Yield and vigor data collected in 2021 from the 2014 NC-140 Fuji Rootstock Trial at Rutgers 
University Snyder Research and Extension Farm Pittstown, NJ. 

Rootstock 
Average TCSA 

(in2) 
Average Yield 

(lb) 
Average Individual Fruit 

Weight (oz) 
Average Yield Efficiency 

lb/in2 
V.5  9.3 BC  114.4   6.67   12.3  
V.1   7.91 ABC  101.2   6.72   12.79  
V.7  9.15 BC  123.2   7.28   13.46  
M.26EMLA  7.75 ABC  114.4   8.96   14.76  
V.6  9.46 C  147.4   6.37   15.58  
G.30  7.75 ABC  123.2   6.14   15.9  
G.214  5.58 A  107.8   5.95   19.32  
G.935  5.58 A  112.2   5.71   20.11  
G.202  4.81 A  101.2 A  6.71   21.04  
M.9T337  6.36 ABC  136.4   6.70   21.45  
G.11  5.89 A  127.6   6.98   21.66  
Means separated within columns by Tukey’s HSD (P=0.05). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Average Trunk Cross Sectional Area in 2021 for the Honeycrisp and Fuji 2014 NC-140 Apple 
Rootstock Trials at the Rutgers Snyder Research and Extension Farm, Pittstown, NJ. 
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tree (Table 2). 
Average individ-
ual fruit weight 
ranged from 5.95 
oz to 7.28 oz (Ta-
ble 2). Average 
yield efficiencies 
ranged from 12.3 
lb/in2 to 21.66 
lb/in2 (Table 2).

Comparison of 
Honeycrisp and 
Fuji. The Fuji 
trees surpassed 
the Honeycrisp 

 

 

Figure 3. Average yield per tree in 2021 for Honeycrisp and Fuji 2014 NC-140 Apple Rootstock Trials at the 
Rutgers Snyder Research and Extension Farm, Pittstown, NJ. 
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trees in size for each 
rootstock on which 
t h e y  w e r e  b o t h 
grafted (Figure 2). 
The Fuji trees also 
surpassed Honeycrisp 
in average yield per 
tree (Figure 3) and 
yield efficiency for all 
rootstocks onto which 
they were both grafted 
(Figure 4). The 2021 
growing season was 
the on year for this 
plot of trees, Fuji is 
notoriously biannual.

 

 

 

 

Figure 4. Average Yield Efficiency (Yield/TCSA) in 2021 for both Honeycrisp and Fuji 2014 NC-140 
Apple Rootstock Trials at the Rutgers Snyder Research and Extension Farm, Pittstown, NJ. 
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Five year NC140 summary papers for both the 2015 
Fuji and Honeycrisp rootstock trials1 “Early Perfor-
mance of ‘Honeycrisp’ Apple Trees on Several Size-Con-
trolling Rootstocks in the 2014 NC-140 Rootstock Trial
Early Performance of  ‘Honeycrisp’ Apple 
Trees on Several Size-Controlling Rootstocks 
in the 2014 NC-140 Rootstock Trial,  2021

Discussion

This is the 8th and final year for the 2014 NC-140 Fuji 
trial. Collaborators of this trial decided to terminate 
it because the yields and yield efficiency have begun 
to level off in trials throughout the USA. This was 
also illustrated in our 8 years of New Jersey trial data 

   The 2014 Honeycrisp trial will continue for two 
more years as planned. The vineland series root-
stocks (V.1, V.5, V.6, and V.7) have consistently 
had the largest TCSA and yields have been gener-
ally higher in the Geneva series rootstocks. We 
therefore do not recommend the Vineland stocks 
tested (V.1, V.5, V.6, and V.7) for tall spindle.  

   The 2021 NJ Honeycrisp trial tended to be the off 
year due to biannual bearing. G.969 s was almost blank 
for yield where it had been the most yield efficient 
with the highest yield in 2020. The best rootstock 
across the board in 2021 for Honeycrisp yield in was 
G.30. It resulted in the statistically highest yield for 
Honeycrisp and it was one of the most consistently 
high yielding rootstocks in this NJ study. This illus-

trates that G.30 may not display as much of a tendency 
toward biennial bearing as other Geneva rootstocks.

   Although this was not as clearly seen in the 2021 
growing season, in previous years in NJ the rootstocks, 
G.969 and G.935 have significantly outperformed the 
other stocks in yield efficiency in New Jersey and 
at sites throughout the United States and Canada. 
However, in 2021 G969 with Honeycrisp was almost 
blank indicating biannual bearing. G.30 was much 
more uniform across previous years for Honeycrisp.

   Note: we cannot recommend G.935 because as 
it has exhibited latent virus susceptibility across 
the USA in commercial plantings. Therefore, only 
virus-free bud would can be used to propagate cul-
tivars on G.935. Since there are no virus free bud-
wood programs currently in the USA that check 
for all apple viruses, we cannot recommend G.935.

Our recommendation for Honeycrisp

G.30 is our preferred rootstock selection for NJ for 
Joneycrisp. While it is one of the larger trees by TCSA, 
we feel that when paired with Honeycrisp in a tall 
spindle system it will be very precocious, not prone to 
biannual bearing, very resistant to fireblight, tolerant to 
specific apple replant disease, and Phytophthora crown 
and root rot, and is not susceptible to latent viruses.

More Notes that G.30 rootstock that has been evalu-
ated in numerous NC-140 and other rootstock trials 
over the years. It is the right vigor for well managed 

https://www.researchgate.net/publication/356493158_Early_Performance_of_'Honeycrisp'_Apple_Trees_on_Several_Size-Controlling_Rootstocks_in_the_2014_NC-140_Rootstock_Trial
https://www.researchgate.net/publication/356493158_Early_Performance_of_'Honeycrisp'_Apple_Trees_on_Several_Size-Controlling_Rootstocks_in_the_2014_NC-140_Rootstock_Trial
https://www.researchgate.net/publication/356493158_Early_Performance_of_'Honeycrisp'_Apple_Trees_on_Several_Size-Controlling_Rootstocks_in_the_2014_NC-140_Rootstock_Trial
https://www.researchgate.net/publication/356493158_Early_Performance_of_'Honeycrisp'_Apple_Trees_on_Several_Size-Controlling_Rootstocks_in_the_2014_NC-140_Rootstock_Trial
https://www.researchgate.net/publication/356493158_Early_Performance_of_'Honeycrisp'_Apple_Trees_on_Several_Size-Controlling_Rootstocks_in_the_2014_NC-140_Rootstock_Trial
https://www.researchgate.net/publication/356493158_Early_Performance_of_'Honeycrisp'_Apple_Trees_on_Several_Size-Controlling_Rootstocks_in_the_2014_NC-140_Rootstock_Trial
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Honeycrisp Plantings especially on replant sites. G.30 
fell out of favor with our US nurserymen as it is hard 
to propagate so there are very few stoolbeds of G.30 
and therefore limited production. G.30 is available from 
Willamette Nurseries in Canby, Oregon.  http://www.
willamettenurseries.com/  and is available for propaga-
tion at Wafler Nursery in NY https://waflernursery.com.  
G.30 precocity and productivity are also similar to M.26. 
G.30 is highly resistant to fireblight and quite resistant 
to crown and root rots, but susceptible to woolly apple 
aphid. G30 was tested in the 1994 NC-140 Semi-Dwarf 
Apple Rootstock Trial with the cultivar Gala (and per-
haps others). G.30 can be brittle at the graft union, and 
must be well supported as it is in a tall spindle system.

Conclusions 

The Vineland (V.1, V.5, V.6, and V.7) series rootstocks 
we tested and M.26 EMLA, G.30 continue to show 
significant vigor in both the 2014 Fuji and Honeycrisp 
NC-140 rootstock trials. In particular, V.6 had the great-
est TCA for both Fuji and Honeycrisp scions. The Vine-
land rootstocks tested with Fuji were too vigorous for 
a tall spindle system. None of the Vineland rootstocks, 
M.26 EMLA, or G. 30 look good in tall spindle with 
Fuji. Establishing this trial at 3’ x 12’ instead of 5’ x 
13’ would have increased competition between trees 
and may have improved performance in a tall spindle 
system. However, at the established 5’ x 13’spacing, 
the average fruit weight, average yield per tree, and 
average yield efficiency was not significantly different 
among rootstocks, and none were stellar performers. 

   For Honeycrisp G.30 is our preferred rootstock 
selection for NJ.

   For Fuji G.11 is our preferred rootstock selection 
for NJ.

Future Plans

A summary final paper will be published of the 2014 
Fuji trial. 

2023 NC-140 Apple hard Cider Trial

The NJ site will be established in 2023 at the Rut-
gers Snyder Research and Extension Farm. The hard 
cider cultivar Porters Perfection3 will be utilized and 
evaluated on the following rootstocks  G.11, G.41, 
G.202, G.210, G.213, G.214, G.890, G.935, G.969 

and B.10. Porters Perfection is an English cider apple 
with cream colored flesh, a dark red overcolor, and a 
bitter-sharp flavor for cider blending quality.

   For the 2023 Hard Cider apple trial, similar horti-
cultural data will be collected from this trial as previ-
ous NC140 trials including, yield, crop load, fruit 
quality, biannual bearing, etc., as affected by root-
stock. This hard cider apple trial was focus as well on 
juice/cider quality (sugars, titratable acidity, and pH) 
as affected by rootstock.

References

N C 1 4 0  We b s i t e    h t t p : / / n c 1 4 0 . o r g /

N C 1 4 0  P l a n t i n g s  W e b s i t e  b y  y e a r 
h t t p : / / n c 1 4 0 . o r g / p l a n t i n g s . h t m l

2 0 2 1  N J  N C 1 4 0  S t a t e  R e p o r t  h t t p : / /
w w w. n c 1 4 0 . o r g : 8 0 0 0 / 2 0 2 1 / s t a t e r e p o r t s .

Early Performance of ‘Fuji’ Apple Trees on Several size-
controlling rootstocks in the 2014 NC-140 Rootstock 
Trial J. A. Cline, B. Black, E. Coneva, R. Crassweller, E. 
Fallahi, T. Kon, M. Muehlbauer, G.L. Reighard, and D.R. 
Ouellette 2021. Early Performance of ‘Fuji’ Apple Trees 
on Several size-controlling rootstocks in the 2014 NC-
140 Rootstock Trial. J Am Pom Soc. (APS) 75:203-213 
http://www.pubhort.org/aps/75/v75_n4_a3.htm
1Early Performance of ‘Honeycrisp’ Apple Trees on Several Size-Controlling Rootstocks in 

the 2014 NC-140 Rootstock Trial, 2021 Cline, John & Autio, Wesley & 
Clements, Jon & Cowgill, Winfred & Crassweller, Rob 
& Einhorn, Todd & Fallahi, Esmaeil & Francescatto, 
Poliana & Hoover, Emily & Lordan Sanahuja, Jaume & 
Moran, Renae & Muehlbauer, Megan & Musacchi, Ste-
fano & Stasiak, Matt & Parra-Quezada, Rafael & Rob-
inson, Terence & Serra, Sara & Sherif, Sherif & Wiepz, 
Rebecca & Zandstra, John. (2021). Early Performance 
of ‘Honeycrisp’ Apple Trees on Several Size-Control-
ling Rootstocks in the 2014 NC-140 Rootstock Trial. 
Journal- American Pomological Society. 75. 189-202
2 P e c k ,  G r e g o r y  &  Z a k a l i k ,  D a v i d  & 
Brown,  Michael .  (2021).  Hard Cider Ap-
ple  Cult ivars  for New York.  29.  30-34 .

3Cider Research at Cornell https://exhibits.library.
cornell.edu/cider/feature/cider-research-at-cornell

http://www.willamettenurseries.com/
http://www.willamettenurseries.com/
https://waflernursery.com
http://nc140.org/plantings/1994sdwfapplers.html
http://nc140.org/plantings/1994sdwfapplers.html
http://nc140.org/
http://nc140.org/
http://nc140.org/plantings.html
http://www.nc140.org:8000/2021/statereports.
http://www.nc140.org:8000/2021/statereports.
https://www.pubhort.org/aps/75/v75_n4_a3.htm
https://www.pubhort.org/aps/75/v75_n4_a3.htm
https://www.pubhort.org/aps/75/v75_n4_a3.htm
https://www.researchgate.net/publication/356493158_Early_Performance_of_'Honeycrisp'_Apple_Trees_on_Several_Size-Controlling_Rootstocks_in_the_2014_NC-140_Rootstock_Trial
https://www.researchgate.net/publication/356493158_Early_Performance_of_'Honeycrisp'_Apple_Trees_on_Several_Size-Controlling_Rootstocks_in_the_2014_NC-140_Rootstock_Trial
https://www.researchgate.net/publication/354339299_Hard_Cider_Apple_Cultivars_for_New_York
https://www.researchgate.net/publication/354339299_Hard_Cider_Apple_Cultivars_for_New_York
https://exhibits.library.cornell.edu/cider/feature/cider-research-at-cornell
https://exhibits.library.cornell.edu/cider/feature/cider-research-at-cornell


Fruit Notes, Volume 87, Summer, 2022 11

 

38 Broad Street  
Hollis, NH 03049 

603-465-2240 
www.brookdalefruitfarm.com 

 

Toro Tempus Ag Controller, a revolution in 
automation 
The toro tempus ag controller allows for full farm 
automation. Tempus Ag uses a LoRA radio signal to 
create a bubble which allows for system automation. 
1 base station produces a LoRa bubble of 5,200 feet 
in diameter. Multiple base stations can be added to 
cover large areas over one network for the entire 
application. The base stations can be operated on Wi-
fi or with a 4G wireless signal. It can run irrigation 
cycles as well as collect environmental data, allowing 
growers to adjust their irrigation schedules as 
needed. Tempus Ag can report on a variety of 
sensors; temperature, pressure, soil moisture, 
humidity and more. Tempus works in both an 
outdoor field setting and an indoor high tunnel or 
greenhouse environment, Tempus can send alerts via 
text or email at thresholds determined by the user. 
Call us to design your custom system. 
 

Trellis at Brookdale Fruit Farm, Hollis NH 

Brookdale Farm Supplies has partnered with 
Valente for distribution in the United States. 
Valente’s concrete posts are prestressed, reinforced 
posts that are trapezoidal shaped, with four smooth 
sides and no edges. This design prevents wear on 
hail netting and coverings. Valente trellis can be 
used in apple orchards, cherry orchards, vineyards 
and more. The system can be designed three 
different ways; standard trellis support, tall trellis 
support for future netting, or tall trellis with hail or 
over coverings included.  
 
 
 
Contact us for a free simulation and quote at 603-
465-2240 or email at tractortrv@aol.com  
 

Orchard Tubing available in 17, 18 and 20 mm, Call for 
current pricing  

https://www.brookdalefruitfarm.com/


Fruit Notes, Volume 87, Summer, 202212

https://www.gardnerpie.com/


Fruit Notes, Volume 87, Summer, 2022 13

https://summittreesales.com/


Fruit Notes, Volume 87, Summer, 202214

How selective is diluted Concord 
grape juice laced with table salt at  
attracting spotted-wing drosophila?
Jaime C. Piñero, Heriberto Godoy-Hernández, Mateo Rull-Garza, Ajay Giri 
Stockbridge School of Agriculture, UMass Amherst

Fourteen years of research has accumulated since the 
continental U.S. invasion of spotted-wing drosophila 
(SWD), Drosophila suzukii. An important component 
in the effective management of SWD is to determine 
when adult flies become active and the presence of 
larvae in the fruit. Monitoring should take place from 
early stages of fruit development until the end of har-
vest. Adult SWD can be monitored using traps and a 
great variety of commercial lures and baits have become 
available for SWD monitoring. The efficacy of insect 
traps and lures is determined by their attractant power 
as well as their specificity towards the target species. 
Research involving the evaluation of fruit juices, in 
particular diluted Concord grape juice (DGJ) as SWD 
attractants has been conducted at UMass since 2018.  
The most recent research findings indicate that the 
level of attractiveness of fresh DGJ to male and fe-
male SWD was enhanced when DGJ was aged for 
one week in the presence of 2% table salt prior to 
field deployment in traps. By using 1-week old DGJ 
laced with 2% table salt captures of non-target insects 
were reduced drastically, increasing bait selectivity. 

   The above results, when combined with its 
low cost and accessibility make DGJ a feasible 
monitoring option for small-scale fruit growers. 
The objective of the present study was to compare and val-
idate the performance and specificity of fermented DGJ 
containing 2% salt when compared to two commercial 
lures at six commercial fruit orchards in Massachusetts.

Materials and Methods

Three treatments were evaluated: (1) Diluted Con-
cord grape juice (DGJ) fermented for one week 
in the laboratory in the presence of 2% table salt, 

(2) Scentry SWD lure, and (3) Trécé high selectiv-
ity 3-component lure. Traps used for the evaluations
were made of 1-L clear plastic containers with 12
small holes (0.15 in in diam.) on the side to allow
responding flies to enter the trap. Each trap had 7 oz
of either, DGJ or unscented soapy water (as a drown-
ing agent) in the case of the Scentry and Trécé lures.
On May 2nd, 2022, one set of three traps each was
deployed at each of seven Massachusetts locations:
Deerfield, Belchertown, Northborough, Brookfield,
Leominster, Phillipston, and Amherst. For the first two
locations, traps were hung from cherry trees and then
moved to grape vines after cherries were harvested.
In Northborough, traps were deployed on blackberry
plants. In Brookfield and Leominster, traps were de-
ployed on raspberry plants. In Amherst, traps were posi-
tioned 2 feet above elderberry plants using steel wire. All
traps were removed on August 25th, 2022. The DGJ bait
was replaced weekly whereas the two commercial lures
were replaced every four weeks. The results hereunder
present the mean number of insects (either SWD or non-
target insects) captured per trap, per month. Insect cap-
ture specificity was calculated as the number of catches
of target species divided by the total number of catches.

Results

The first SWD of the 2022 growing season was one 
female captured on May 25th by a trap baited with DGJ 
with 2% salt. The total number of male and female SWD 
and non-target insects captured per month across all 
three treatments is shown in Table 1. In all, 3,934 SWD 
(males and females combined) and 28,337 non-target 
insects were captured by traps, regardless of the treat-
ment. While captures of SWD represented roughly 12% 
of the total number of insects trapped, there were differ-



Fruit Notes, Volume 87, Summer, 2022 15

ences in the selectivity of the vari-
ous materials that were evaluated. 

   Across all treatments, SWD cap-
tures increased 16-fold during the 
month of August when compared 
with July captures. In terms of 
treatment performance, during the 
months of June and July the Scen-
try lure attracted similar numbers 
of SWD males and females as the 
1-week old DGJ with 2% salt (Fig-
ure 1A,B). 
During Au-
gust, the pe-
riod of high-
e s t  S W D 
c a p t u r e s , 
the highest 
captures of 
males took 
place in traps 
baited with 
1-week old 
D G J  w i t h 
2% salt and 
with Scentry 
lures, where-
as SWD fe-
male  cap -
tures were 
significantly 
g rea te r  in 
traps baited 
with 1-week 
o l d  D G J 

  

 
 
 
 
 
  
 
 
 
 

 
 

 
 

with 2% salt than in traps baited with commercial 
lures (Figure 1C). During July and August, the Scen-
try lure outperformed the Trécé lure (Figure 1B,C).
 
   Table 2 shows the results concerning the selectivity 
of the DGJ and the two commercial lures. Consistently, 
the most selective material was 1-week old DGJ with 
2% salt. In fact, the specificity of this material, which 
was replaced weekly, improved over time, a result that 
might be due to increased fermentation of the DGJ with 
greater ambient temperatures. For all three treatments, 
the ratios of non-targets to SWD improved (i.e., num-
bers were lower) over time. During June, the ratio of 

non-targets to SWD for the Scentry lure was 508, mean-
ing that one person would need to count 508 insects for 
each single SWD, whereas for the Trécé lure the ratio 
was 348. In contrast, for the 1-week old DGJ with 2% 
salt treatment, only 14 non-targets were captured for 
each SWD. Interestingly, the much higher specific-
ity of the 1-week old DGJ with 2% salt treatment 
became evident (the ratio of SWD to non-targets 
was nearly 1:1) when the overall number of trapped 
SWD and other insects increased in August. 
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Conclusion

Our combined findings validated 
the notion that 1-week old DGJ 
with 2% table salt is an effec-
tive and inexpensive bait that in 
terms of female SWD captures 
outcompetes the performance 
of commercial lures and greatly 
reduces captures of non-target 
insects, thereby increasing bait 
selectivity.
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High-quality plants.
Exceptional customer service. 

It's our mission.
Literally.

NourseFarms.com | 413-665-2658 | info@noursefarms.com

Delivering Quality

https://www.noursefarms.com/
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Servicing the New Jersey Horticulture Industry with 
expertise in fertility and micronutrient programs and crop 

protection recommendations 

              Bloomsbury, NJ  
                          908-479-4500 

https://www.growmarkfs.com/
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