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‘OrchardWatch’ is our vision to use remote sensors tions” over the past 8 months (September 2019 through
in an eﬀort to gather as much environmental and visual April 2020) using Onset Computer Corporation harddata as possible at the UMass Orchard in Belchertown, ware and their Hobolink software to monitor “weather”
MA. While we, and many growers, collect weather data conditions across 50 acres of the UMass Orchard.
to help manage orchards and other crops, it is usually (Special thanks to Jim Krupa, Research Technician, for
limited to a single site on a farm. As a result, pest man- assistance with all the installations.) We are calling this
agement and other decisions are made based on what’s our “Weather Monitoring Grid”, a major component of
happening at that weather station. Conditions around an a larger project, OrchardWatch. OrchardWatch involves
orchard may be quite diﬀerent from that one site. For significant web-based communication and data collecexample, a block surrounded by trees may have a longer tion which can be shared between researchers, growers
wetting period than one on the top of
an open hill because it takes longer
to dry. This may make a diﬀerence
in terms of managing apple scab and
other diseases. Another scenario:
degree days may vary significantly
enough that insect development will
also be slower or faster in diﬀerent
blocks. In general, we are asking
the question, do environmental
conditions vary enough from place
to place that management decisions
could be made targeting relatively
small sections of an orchard, rather
than the whole farm or large blocks?
This is basically what precision
agriculture does, treating relatively
small parts of a farm individually
based on diﬀerences in things such
as soil texture and fertility. However, much of the eﬀort to develop
precision ag methods has been focused on large agronomic crops
and the large farms that grow them,
rather than so-called “specialty
crops”, including apples and other
fruit, grown on smaller farms. We
want to explore whether it’s feasible
to use precision agriculture, particularly for pest management, in New


England orchards.
)LJXUH2UFKDUG:DWFK:HDWKHU0RQLWRULQJ*ULGDW80DVV&ROG6SULQJ
In order to figure it out, we have
2UFKDUG%HOFKHUWRZQ0$
installed a total of nine “weather sta
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)LJXUH)RXUVLWHVDWWKH80DVV&ROG6SULQJ2UFKDUGVKRZLQJWKH2QVHW
5;EDVHVWDWLRQ 1RUWK+XEWRSOHIW DQGWKUHHGLIIHUHQWUHPRWHVWDWLRQVRU
³PRWHV´ *WRSULJKW<ERWWRPOHIW;ERWWRPULJKW 
and the public. The Weather Monitoring Grid consists
of two Onset RX3000 logging base stations dubbed
“OrchardWatch-North” and “OrchardWatch-South”,
plus seven Onset Hobonet Field Monitoring System
“motes.” The nine sensor locations vary in terms of
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elevation, surrounding terrain and the type of trees, and
other crops, being grown. For example, one mote is at
the highest point in the orchard surrounded by newly
planted trees, and another is at one of the lowest areas
with mature trees surrounded on three sides by woods.
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)LJXUH2UFKDUG:DWFK$LU7HPSHUDWXUHIRUGD\V1RWHWKDWWKHUHLVQRWDORWRI
GLIIHUHQFHLQDLUWHPSHUDWXUHRYHUWLPHE\RUFKDUGORFDWLRQ7KHKLJKHVWWHPSHUDWXUHV
E\VLWH -XO\ UDQJHGIURPWR)WKHORZHVWWHPSHUDWXUH -XO\ UDQJHG
IURPWR)'HJUHHGD\VEDVH)DFFXPXODWHGRYHUWKHGD\VZDVYHU\
XQLIRUPUDQJLQJIURPWR
At each of the nine locations, the Weather Monitoring Grid measures the following environmental conditions:
 Air temperature, relative humidity and dew
point at six feet (degrees F.)
 Rainfall (inches)
 Wetness (%)
 Solar radiation (W/m2)
 Wind speed (including gusts) and direction
 Soil temperature (degrees F.)
 Soil moisture (volumetric, m3/m3)
These weather data are logged every 5 minutes and
reported to the Hobolink cloud service (hobolink.com)
every 10 minutes via cellular data transmission.
We have begun to compare the measurements from
the diﬀerent sites. A very preliminary analysis shows
that for air temperature, there isn’t much variability
between sites. For seven days at the end of July 2020,
the average temperature was less than 1ºF, ranging from
76.4 to 77.1ºF. Accumulated degree days base 50ºF,
useful for predicting insect development, had virtually
no diﬀerences, ranging from 535 to 540. On the other
hand, soil moisture varied significantly. One site, A11,
was particularly dry, with soil moisture content usually below 20%. At the other extreme, sites E and the
South Hub were above 40% for most of the week. We
will continue to analyze diﬀerent data with the general
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goal of determining whether management decisions in
diﬀerent parts of the orchard might diﬀer.
The Hobolink site provides public data access:
O r c h a r d Wa t c h - S o u t h : h t t p s : / / h o b o l i n k .
com/p/28ce970fb2430a7eb547758bc6f4aa95
OrchardWatch-North: https://hobolink.com/p/
bd2fa7ebce71003581f2f184ee0b6c12
We have also launched an OrchardWatch website
at orchardwatch.wordpress.com with links to the data.
Both the North and South sites are also on NEWA,
the Network for Environment & Weather Applications:
http://newa.cornell.edu/index.php?page=weatherstation-page&WeatherStation=ma_beow
http://newa.cornell.edu/index.php?page=weatherstation-page&WeatherStation=ma_bown
Future plans include installing cameras at each
location to capture real time orchard phenology and
sky conditions. Cameras might even be able to see pest
activity as if one were actually scouting in the orchard.
We will investigate machine learning and statistical
analysis tools to help develop and improve upon various models such as disease, pest pressure, tree growth
and health, etc.
For more information and/or to request weather
data, contact Jon Clements (jmcext@umass.edu), Daniel Cooley (dcooley@umass.edu), or Paul O’Connor
(proconnor@umass.edu).
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)LJXUH2UFKDUG:DWFK6RLO0RLVWXUH&RQWHQWIRUGD\V6RLOPRLVWXUH ZDWHUFRQWHQW 
YDULHVFRQVLGHUDEO\RYHUWLPHE\RUFKDUGORFDWLRQ,WLVGU\DW$JHQHUDOO\EHORZ
DQGLQLWLDOO\QHDU$W(VRLOPRLVWXUHLVKLJKJHQHUDOO\RYHU
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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
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Prestop

New Biofungicide Impressive
Activity. Foliar/Root Diseases

Avex
Bird Control. Apply by ground or
air. Cherries, Blueberries, Sweet
Corn, other crops
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