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Effectiveness of MAGISTER® SC     
miticide in controlling European Red 
and Two-Spotted Spider Mites and its 
Impact on Predatory Mites
Jaime C. Piñero, Tyler Bonin, Heriberto Godoy-Hernandez
Stockbridge School of Agriculture, University of Massachusetts Amherst

In apple production, controlling arthropod pests like 
the European red mite (Panonychus ulmi) and the 
two-spotted spider mite (Tetranychus urticae) is vital 
for high-quality yields. Originating from Europe and 
the Middle East respectively, these mites are notorious 
for causing significant damage to apple orchards. The 
European red mite (ERM) can lead to severe defolia-
tion, particularly in cooler climates. The two-spotted 
spider mite (TSSM), found across Europe, Asia, and 
North America, is highly resistant to many miticides 
and can rapidly reproduce in a multitude of crops. 

   The New England Tree Fruit Management Guide 
lists 15 materials that can be applied against European 
red mite throughout the summer. One of those materi-
als is Magister® SC (active ingredient: Fenazaquin; 
IRAC group 21A acaricide and group 39 fungicide). 
Magister® SC is a miticide that, according to the la-
bel, can be used to control spider mites, broad mites, 
flat mites, Eriophyid mites, psyllids, whiteflies, and 
powdery mildew on a variety of crops. According to 
the manufacturer “Magister SC is a suspension con-
centrate that works by contact to kill mites and some 
insects. It can control eggs by contact and immature 
and adult mites by both contact and ingestion. It also 
has fungicidal activity. Magister SC is active at both 
low and high temperatures and has a residual effect, 
but is soft on beneficial insects”. 

   Here, we sought to assess the efficacy of Magister® 
SC at controlling European red mites and two-spotted 
spider mites in two blocks of a commercial apple or-
chard with high populations of both mite species. We 

also assessed the impact of Magister® SC on beneficial 
arthropods.

Materials and Methods

This field study was conducted between July 3 and 
August 16, 2024, at C.N. Smith Farm in East Bridge-
water, Massachusetts. Two apple blocks were selected 
for investigation: the ‘Trellis’ block (~3.5 acres) and 
the ‘Honeycrisp’ block (~1.9 acres). The ‘Trellis’ block 
comprised G.41 and G.11 rootstocks of various culti-
vars, including Gala, Honeycrisp, Ambrosia, Crimson 
Crisp, Ludacrisp, and Evercrisp. The ‘Honeycrisp’ 
block consisted entirely of M.26 rootstock, with Hon-
eycrisp standard trees. Sampling occurred once before 
the application of Magister® SC miticide and three times 
afterward to evaluate the impact on pest mite and mite 
predator populations.

Miticide Application. Magister® SC (Gowan, Co.), 
a foliar miticide from the quinazoline chemical class, 
was applied to both blocks on July 13, 2024, at a rate 
of 32 oz/acre across all rows.

Foliage Sampling. Leaf samples were collected on four 
dates: July 3 (pre-spray), July 17 (1st post-spray), August 
2 (2nd post-spray), and August 16 (3rd post-spray). On 
each sampling date, 25 leaves were collected per row, 
with 5 leaves taken from 5 evenly distributed trees 
within each row. From each tree, two fully developed 
leaves were selected from the lower canopy, two from 
the middle canopy, and one from the upper canopy. 
The sampling procedure ensured a representative 

https://netreefruit.org/
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distribution across different tree heights. The details of 
each sampling are as follows:

- July 3 (pre-spray): 6 rows from the ‘Honeycrisp’ 
block (rows 1, 3, 5, 7, 9, 11) and 13 rows from the 
‘Trellis’ block (rows 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 
21, 23, 25). 

- July 17 (1st post-spray): 4 rows from the ‘Honeycrisp’ 
block (rows 1, 5, 9, 12) and 6 rows from the ‘Trellis’ 
block (rows 1, 5, 9, 13, 17, 21).

- August 2 (2nd post-spray): 3 rows from the ‘Honey-
crisp’ block (rows 3, 7, 11) and 6 rows from the ‘Trellis’ 
block (rows 3, 7, 11, 15, 19, 23)

- August 16 (3rd post-spray): 2 rows from the ‘Hon-
eycrisp’ block (rows 1, 7) and 4 rows from the ‘Trellis’ 
block (rows 1, 7, 13, 19).

Leaf samples from each row were examined under a 
stereomicroscope. A 3.5 cm diameter circle was drawn 
on the underside of each leaf, and within this circle, mite 
eggs, nymphs, and adults of European red mite (ERM) 
and two-spotted spider mite (TSSM), as well as preda-
tory mites and other natural enemies (e.g., lacewings), 
were counted.

Results
Apple cultivars differ in their susceptibility to mites, 
which is crucial for effective pest monitoring. In the 
mixed-culti-
var 'Trellis' 
block, Ma-
gister® SC 
demonstrat-
ed consistent 
efficacy in 
controlling 
pest  mites 
ac ross  a l l 
cultivars, so 
we present 
the results 
for the entire 
plot.

Pest Mite Populations. On July 3, prior to the miticide 
application, pest mite densities (adult and nymph mo-
tiles) were high: 13.7 per leaf in the ‘Honeycrisp’ block 
and 18.95 in the ‘Trellis’ block (Table 1), exceeding 
the action threshold of 5 mites per leaf for July, as per 
the New England Tree Fruit Management Guide. For 
ERM nymphs and adults, densities in the ‘Honeycrisp’ 
block were nearly 2.5 times higher than those of TSSM, 
whereas in the ‘Trellis’ block the reverse was observed, 
with TSSM densities exceeding ERM by 1.92 to 1.6 
times (Table 1). The ‘Trellis’ block is comprised of 
at least 6 cultivars, so whole-block results are being 
presented.

   The first post-application sampling (July 19) showed 
a significant reduction in pest mites: 60.9% in the ‘Hon-
eycrisp’ block and 79.2% in the ‘Trellis’ block for mite 
eggs (Table 2). ERM nymphs and adults saw an 81.4% 
and 92% reduction, respectively, while TSSM nymphs 
and adults experienced 67.1% and 82.3% reductions 
in the ‘Trellis’ block. However, in the ‘Honeycrisp’ 
block, the reductions were less pronounced, with a 
26.1% decrease for TSSM nymphs. By August 2, TSSM 
populations rebounded in the ‘Honeycrisp’ block, while 
reductions continued in the ‘Trellis’ block.
The relative differences in efficacy between the two 
blocks can be attributed to better spray coverage in the 
‘Trellis’ block, where the G.41 and G.11 rootstocks al-
lowed for more open canopies, compared to the denser 
foliage in the M.26 ‘Honeycrisp’ block, which likely 
impeded coverage.

 

Table 1. Densities (mean number found per leaf) of European Red mite (ERM) and two-spotted spider mite 
(TSSM) eggs (both species combined), nymphs, and adults before (3 July sampling) and after the spray of 
Magister® SC. The densities of predatory mites and predatory lacewings (eggs and larvae combined) are also 
shown. Motiles refer to the combined adult and nymph stages of mites that are capable of movement. 
 

TRELLIS 
block Eggs ERM 

Nymphs 
TSSM 

Nymphs 
ERM 

Adults 
TSSM 
Adults 

Predatory 
Mites Lacewings MOTILES 

(number/leaf) 

3-Jul 21.6 4.29 8.2 2.5 3.96 0.05 0.01 18.95 
19-Jul 4.5 0.8 2.7 0.2 0.7 0 0.1 4.4 
2-Aug 1.08 0.04 0.68 0.02 0.11 0.09 0.02 0.85 

16-Aug 2.54 0.14 1.12 0.05 0.3 0.8 0 1.61 
 

HONEYCRISP 
block Eggs ERM 

Nymphs 
TSSM 

Nymphs 
ERM 

Adults 
TSSM 
Adults 

Predatory 
Mites Lacewings MOTILES 

(number/leaf) 

3-Jul 18.59 6.03 2.41 3.77 1.46 0.04 0.01 13.67 
19-Jul 7.26 1.7 1.78 0.43 0.58 0 0.03 4.49 
2-Aug 17.03 1.17 4.89 0.21 0.48 0.4 0.04 6.75 

16-Aug 10.32 0.66 2.18 0.06 0.64 0.68 0 3.54 
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Natural Enemy Populations. The primary predators 
observed included lacewing eggs and larvae and preda-
tory mites from the Neoseiulus (Amblyseius) genus 
(Figure 1). In the pre-application sampling, predatory 
arthropods were nearly absent. Post-spray, predatory 
mite numbers decreased, whereas lacewing numbers 
were unaffected by the miticide. Over time, predatory 
mite populations gradually increased, peaking by mid-
August (Table 2).

   Table 3 shows the pest-to-predator ratios. Before the 
spray, the ratio was 379:1 and 342:1 for the ‘Trellis’ 
and ‘Honeycrisp’ blocks, respectively. With such a 
ratio of pest-to-predators, it would have been impos-
sible to rely on predatory arthropods for mite control. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

While the spray of Magister® 
SC killed predatory mites, by 
August 2 predator numbers were 
bouncing back. By August 16, 
these ratios had improved to 2:1 
and 5.2:1, indicating a favorable 
balance between pest mites and 
their predators. The recom-
mended ratio is 10 pest mites 
per predator (New England Tree 

Fruit Management 
Guide).

Conclusions

A single mid-July 
application of Ma-
gister® SC effec-
tively reduced pest 
mite populations 
in  two orchard 
blocks facing high 
densities of Euro-
pean red mites and 
two-spotted spi-
der mites. While 

predatory mites were initially impacted by the spray, 
their numbers rebounded and peaked by mid-August, 
achieving a beneficial ratio of 2 and 5 pest mites per 
predatory mite—well within the recommended thresh-
old for effective biological control. This suggests that 
the treatment provided adequate control of pest mite 
populations while allowing predatory mites to recover.
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IN THE BUSINESS OF IMPROVING YOUR BOTTOM LINE

CROP PROTECTION SEED CROP NUTRIENTS

CHOOSE GROWMARK FS PRODUCTS TO

INCREASE YIELDS AND GROW YOUR PROFITABILITY

https://www.growmarkfs.com/midatlantic
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2024 Jon Clements Featured Speaker at 
the New Jersey State Horticultural Society 
Summer Meeting and Orchard Tour
Win Cowgill
Professor Emeritus Rutgers University
Win Enterprises International, LLC

Jon Clements
Extension Educator, University of Massachusetts Amherst

Wightman Farms, Morris County NJ and owner Adam 
Costello welcomed the New Jersey State Horticulture 
Society and other farmers on a summer educational 
meeting and research tour for commercial fruit grow-
ers and industry representatives on June 27, 2024. 
Twenty five growers participated on a beautiful sunny 
early summer day, sponsored by the New Jersey State 
Horticultural Society. 
Wightman Farms owner Adam Costello led a farm tour/
wagon ride of the orchard. Win Cowgill, Jon Clements 
and Adam provided demos and instruction of growing 
tall spindle apples, summer pruning apples, precision 
apple crop load management, and peach and cherry 
culture. Jon Clements, Extension Educator, University 
of Massachusetts was the featured guest speaker. 
Jon demonstrated  and spoke on using a drone and 
ATV-mounted camera for precision apple crop load 
management and yield maps. Using Outfield (outfield.
xyz) and Vivid Machines (vivid-machines.com) for 
the drone and ATV-mounted camera respectively, he 
showed how multiple programs — such as blossom 
and fruit variability “heat” maps — can be used for 
better precision apple crop load management using 
plant growth regulators for thinning thereby improving 
profitable yield and return bloom. The link below 
highlights the handout Jon provided on the new Outfield 
technology.

Jon demonstrated  and spoke on using Outfield drones/
Vivid Machines- for apple crop load management and 

yield maps. Jon will also review multiple programs 
for better predicting crop load management for better 
precision with plant growth regulators for improved 
yields and return bloom.

 
 

Jon Clements, Extension Educator, University of 
Massachusetts was the featured guest speaker. 
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The l ink below 
h i g h l i g h t s  t h e 
h a n d o u t  J o n 
provided on the 
n e w  O u t f i e l d 
technology.

Precision Apple 
Cropload MAN-
agement (PAC-
MAN)- Link to 
t he  P rec i s ion 
MGT handout 
from the event.

 

 

 
Jon demos the drone flyover of one of Wightman’s apple locks which resulted 
in the fruit variability map - Photo: Win Cowgill. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Outfield fruit variability map produced post-flyover 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Outfield Drone- Photo Jon Clements 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://docs.google.com/document/d/1AY3IpkOtp1yxIuiWlBc8f9OhxsIaxf4f1oeNq9HRGfE/edit?usp=sharing
https://docs.google.com/document/d/1AY3IpkOtp1yxIuiWlBc8f9OhxsIaxf4f1oeNq9HRGfE/edit?usp=sharing
https://docs.google.com/document/d/1AY3IpkOtp1yxIuiWlBc8f9OhxsIaxf4f1oeNq9HRGfE/edit?usp=sharing
https://docs.google.com/document/d/1AY3IpkOtp1yxIuiWlBc8f9OhxsIaxf4f1oeNq9HRGfE/edit?usp=sharing
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DJI drone controller with flyover map 
displayed on the iPhone - Photo: Win 
Cowgill 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Vivid Machines (vivid-machines.com) camera 
mounted on the hood of the Kubota ATV. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
Wightman Farms aerial view - Photo: 
Wightman Farms 
 
 
 
 
 
 
 
 
 
 

 
From left to Right- Adam Costello, Jamie Bourgeois, Kary 
Broadhecker, Tim VonThun, Tor Andersen 
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Wightmans Drone View of High Crop Load Trees 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Example of High sample apple tree as seen but the 
Outfield drone flyover 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

WAFLER NURSERY

ORDER TODAY! 877.397.0874

WAFLER NURSERY  | 10748 SLAGHT ROAD  |  WOLCOTT, NY 14590
INFO@WAFLERNURSERY.COM  |  WAFLERNURSERY.COM

Over 100 VARIETIES of Superior Quality 
Apple, Pear & Stone Fruit Trees

AND TAKING CUSTOM

 ORDERS FOR 
2027**

**MINIMUM ORDER = 50 TREES 

NOW ACCEPTING

 ORDERS FOR  
SPRING 2025*

*CALL FOR INVENTORY

Scan for Current 
Inventory

https://waflernursery.com/
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https://www.brookdalefruitfarm.com/
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P.O. Box 540
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

The REVO Piuma 4WD HarvesterThe REVO Piuma 4WD Harvester

Onboard compressor for air-driven tools

 
 
 

   

 

 

 

 

 

 
P. 303-469-9221 

agbio@agbio-inc.com 
www.AgBio-Inc.com 

  Stink Bug Traps 
Brown Marmorated and Native Bugs 

 
Insect Traps and Lures  

Plum Curculio Trap Tree Control,  
Codling & Oriental Moth, Cranberry 

Pests, Black Stem Borer, Others                      
   

Honey Bee Lure 
Attract Bees - Increase Pollination 

 
Predalure attracts beneficials  

Oriental Beetle MD 
Mating Disruption 

Fruit Crops & Ornamentals 
 

    Prestop  
   New Biofungicide Impressive 
Activity. Foliar/Root Diseases 

 
Avex 

Bird Control.  Apply by ground or 
air.  Cherries, Blueberries, Sweet 

Corn, other crops 

Committed to the Environment and Green Technology 
Since 1990 

Eco-Friendly Insect, Disease, Bird Control  
University/USDA tested 

https://www.oescoinc.com/
http://www.agbio-inc.com/
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Harvesting Hope: Addressing Food 
Insecurity and Agricultural Waste 
Through Gleaning in Massachusetts
Michael Hannigan1, Mateo Rull-Garza2, Jaime C. Piñero2

1Farm and Food Systems Program, Greenfield Community College
2Stockbridge School of Agriculture, University of Massachusetts Amherst

About 30% of crops in the U.S. are never harvested, 
leading to significant food waste. This results in fi-
nancial losses for farmers, higher consumer prices, 
and wasted resources like water and energy. Food loss 
happens at multiple levels, including on farms due to 
labor shortages or imperfections, during transporta-
tion due to damage, and at the consumer level due to 
over-purchasing or rejecting imperfect produce. The 
unrealistic standards for fruit and vegetable appearance 
mean that many blemished but edible crops go to waste, 
even though people with limited access to healthy food 
may be more willing to accept them. Addressing waste 
at all stages is crucial for improving resource use and 
food security.

   Food insecurity is linked to economic instability and 
systemic inequalities, affecting marginalized commu-
nities disproportionately. Many families facing food 
insecurity buy cheap, processed foods, which can lead 
to health problems like obesity. The high cost of fresh 
produce, often driven by inefficiencies and waste in the 
supply chain, limits access to healthier options. Reduc-
ing food waste could help make nutritious food more 
affordable and improve public health.

Gleaning as a Solution to Food Waste and Insecurity. 
Gleaning, where volunteers collect leftover crops after 
commercial harvests, is an effective but underutilized 
strategy to reduce food waste and combat food inse-
curity. The practice has a long history and remains a 
valuable way to redirect surplus food to those in need. 
However, in the U.S., large-scale farming, logistical 
challenges, and liability concerns limit its use. Mas-
sachusetts-based organizations like the Boston Area 

Gleaners have made significant progress, salvaging hun-
dreds of thousands of pounds of food, but more needs 
to be done to promote and expand gleaning efforts.

The Role of Tax Incentives and Liability Protec-
tions. Farmers can benefit from federal tax deductions 
for donating food, but many don’t use these incentives 
due to low awareness or the complexity of the process. 
Simplifying tax policies and educating farmers could 
encourage more participation. Liability concerns also 
deter some farmers, despite existing legal protections 
for food donors. Additional state-level protections, 
such as those proposed in Massachusetts, could further 
ease concerns and increase participation in gleaning 
programs.

   To address these issues effectively, this research 
surveyed a large group of Massachusetts fruit grow-
ers, mostly apple growers, Apples are one of the most 
widely grown fruits in the state, and their production 
presents unique opportunities and challenges for glean-
ing. Apple orchards often need help with labor short-
ages, market fluctuations, and strict aesthetic standards, 
leading to significant portions of the harvest being left 
unpicked. With our research, we sought to determine (1) 
the number of apple growers participating in gleaning 
programs, (2) the number of apple growers using or 
aware of federal tax and liability protection policies, and 
(3) whether a tax credit in Massachusetts would encour-
age apple growers to participate in gleaning programs.

Materials and Methods
To explore the barriers farmers face in participating in 
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gleaning programs and evaluate the effectiveness of pro-
posed tax incentives and liability protections for food 
donations, we employed a mixed-methods approach that 
included quantitative data collection through a survey, 
qualitative research through interviews, and experiential 
learning through participation in gleaning activities.

   We distributed an 
eleven-question sur-
vey at the Massachu-
setts Fruit Growers’ 
Association 2024 an-
nual meeting held on 
July 10th, 2024, at the 
UMass Cold Spring 
Orchard (Belcher-
town, MA). The sur-
vey was designed 
to assess farmers’ 
attitudes, concerns, 
and potential barri-
ers and motivators 
regarding participa-
tion in gleaning programs using a combination of 
multiple-choice and quantitative scale questions. The 
survey consisted of 10 multiple-choice and quantitative 
scale questions. 

   The survey was distributed at the 2024 Massachusetts 
Fruit Growers Association meeting at Cold Spring 
Orchard, with over 100 fruit growers represented. Of 
the 25 apple growers who completed the survey, 91% 
were male, and 54.5% were in their 60s and 70s. Most 
growers had farms between 30 and 96 acres.

Results

Participation in gleaning programs was notable, with 
64% having participated at least once (Figure 1). 

However, awareness and use of federal tax incentives 
were low, as 76.5% of respondents were either unaware 
of or had not used the incentive (Figure 2A). Regard-
ing state tax incentives, 64% indicated these would 
motivate them to participate in gleaning, while 28% 
wanted more information (Figure 2B). 

   We ran a statistical test to discern whether the finding 
that only 17% of farmers (n = 23) in a study conducted 
by Duke World Food Policy Center (2022) considered 
tax incentives as an important motivator was different 
to our finding that 64% of farmers (n = 24) are encour-
aged by tax incentives to participate in gleaning. We 
found that this difference was statistically significant.
Regarding liability protections, 45.8% said state-spe-
cific protections would encourage participation, 25% 
wanted more information, and 29.2% were not moti-
vated by these protections (Figure 3A). Awareness of 
federal liability protections was low, with 80% unaware 
of the Good Samaritan Act (Figure 3B).

   The main barriers to gleaning were a lack of time 
or labor (70%), lack of information about gleaning 
programs (40%), insufficient surplus to donate (40%), 
and liability concerns (20%). Tax incentives and public 
recognition were rated as the most important motiva-
tors, with tax incentives significantly more motivating 
than liability protections (Figure 4).

Conclusion

Our research shows that enhancing protections and 
offering incentives, as proposed in “An Act Encour-
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aging Donation of Food to Persons in Need” (MA 
S.920/H.1594), can significantly increase gleaning 
participation among Massachusetts apple growers. Li-
ability protections would encourage 45.8% of growers, 
while 64% support state tax credits. Expanding these 
incentives, along with direct payments for donated pro-
duce, would make participation more attractive. Though 
liability is not the top concern, it plays a crucial role 
in reducing legal risks. Clear communication, stream-
lined tax processes, and strong outreach are essential 
to maximize engagement. Further research across other 
agricultural sectors is needed to develop broader pro-
grams, helping reduce food waste and strengthen food 
security statewide.
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Editor’s note: Gleaning ensures food safety by ad-
hering to strict harvesting practices, with no produce 
collected from the ground. All gleaned produce is 
harvested in the same way as the farm’s market-bound 
crops, using volunteer labor. For example, apples 
are picked directly from the trees, and no fruit that 
has fallen to the ground is collected, maintaining 
the same safety standards as commercial harvests.
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