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Cold Desert Apple Orcharding
Kunal Chauhan
General Secretary, Progressive Growers Association (PGA), India
Deep in the Himalayas across
high mountain passes, lies an
extreme place to grow apples.
Imagine delicious apples growing
at an altitude of 12,139 feet above
mean sea level. A place where
foreigners would suffer from acute
altitude sickness, and the harsh
conditions would make life difficult,
the locals grow World-class apples
out of nothing. Such is the story of
the district of Kinnaur and Lahaul
Spiti in the Indian state of Himachal
Pradesh.

An Overview of the
Indian Apple Scene

Figure 1. Orchards on cliﬀs, the epitome of human endeavour,
Pooh village.

Apples were introduced to India by the British in
the early 1900’s, at which time India was ruled by them,
the varieties being the classic Bramleys and Pippins. By
the time India achieved Independence in 1947, the first
orchards had started to flourish in the hills of Himachal
Pradesh and in the valleys of Jammu Kashmir. It was the

intervention of Mr. Samuel Evan Stokes, an American
living in British India, who felt that the region had the
conditions to grow Delicious apples, and he bought
five saplings of Starking Delicious from Stark Brothers
Nursery. Ever since, the Indian apple market and area
under cultivation has grown, with India now being the
fifth largest producer of apples in
the world.

Kinnaur and Lahaul Spiti:
The Cold Deserts

Figure 2. A er the district headquarters of Rekong Peo, the
vegeta on becomes sparse, and the orchards are the only speck
of green on a high al tude, dry, desert, Leo village.
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Apples are grown in the state
of Himachal Pradesh mainly in the
Shimla district (elevation 4,500
feet to 7,000 feet) where the terrain
consists of gentle hills and deep
soils. But the place we are talking
about is the tribal areas of Kinnaur
and Lahaul Spiti disctrict, (elevation
8,000 feet to 12,000 feet), where
the best quality apples in India
are grown. The climate is dry and
winters are cold, and conditions are
somewhat similar to Washington
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used as irrigation. These peaks may
have a height of 14,000 to 18,000
feet. Rivers, like Spiti and Satluj,
are also present, but that water is not
harvested much. Flood Irrigation
is mostly practiced by the farmers,
with every farmer irrigating the
fields once a week.
The only fertilizer they use is
farmyard manure and similar. Trees
are mostly on seedling rootstocks
with Delicious as the main variety
and Golden Delicious coming in
second. New dwarfing rootstocks
are not readly available and are not
widely utilized. Most apple trees are
large and would remind us of the
Figure 3. The farms are mostly located in the lower regions of
early 1950’s orchards in the US.
a peak or valley floor and get glacial water from the top of the
The area falls in a rain shadow
peaks year-round, which is used as irriga on, Nako village.
zone, with minimal rainfall and very
low humidity. As a result, most of
State, only the terrain is more rugged. Heading towards these orchard growers do not need to use any fungicides.
Tabo, after the district headquarters of Rekong Peo, the
The high altitudes of 8,000 feet to 12,000 have cold
vegetation becomes sparse and the orchards are the only nights and low minimium temperatures in winter. As a
speck of green on a high-altitude, dry, desert.
result, these apples have practically zero pests and thus
no insecticide usage. Although wooly aphids have been
reported from some areas of late, these orchard areas of
Climate
Himachal Pradesh remain cut off from the world during
Tabo, the place where most of the pictures are from, times of heavy snowfall and will probably remain insect
has a relatively cold environment with the summers free.
seeing highs of around 30 degree
Celsius and lows of 10 degree
Celsius. Winters are very cold with
temperature as low as -13oF. Being a
dry desert, the temperature variation
of hot days and cool nights in the
spring and summer are favourable
for the more anthocyanin formation,
leading to intense red color and
more typey fruit. Almost negligible
rainfall means very few diseases and
pest.

Practices
The farms are mostly located in
the lower regions of a peak or valley
floor, and get glacial water from the
top of the peaks year-round, which is
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Figure 4. Standard Delicious growing well in Tabo.
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Figure 5. The Himalayas run across northwest India and through the state of Himachal Pradesh. The
capital Shimla is on the foothills of the Himalayas. The region of Tabo lies on the rain shadow area.
The Tibetan Highlands can be seen to the east and the fer le Indian plains to the south.
For the most part, the apples
in this region are all natural and
hence the fruit has no russetting. The
majority of the precipitation is in the
winter as snowfall. No plant growth
regulators are used is used, yet the
fruit has outstanding typiness. There
are minimal temperature variations
during the growing season.

Conclusion
The fruit grown in this region
is considered to be the best in
India. Growers receive a premium
price as compared to growers from
Shimla area. These Kinnaur region
apples retail at $1.35 per pound in
retail stores, as compared to Shimla
apples which retail for around $0.90
for a pound. Washington State

apples retail for $2.25 per pound
in India. Chinese Fuji apples go
for $2.25-$2.50 per pound. The
cost of production of apples for an
Indian grower is around 30% of the
market price.

Local Folklore
Apart from being an extremely
beautiful place and the home
for excellent apples, the region
also is famous for its various
Buddhist shrines, pine nuts, and
traditional handicrafts. Located
on the proximity of the Tibetan
highlands, a lot of influence is
found on the architecture of the
place. Life is tough at such places,
but the place is the epitome of
human endeavour.
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Kunal Chauhan, General
Secretary, Progressive Growers
Associa on (PGA) India. A
group of 100+ young farmers
(mostly under 35) who have
le other careers to pursue
the life of an apple grower. His
orchard is in the Kotkhai region
of Shimla district and mainly
grows apples and pears.
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Discrepancies Between
Direct Observation of Apple Scab
Ascospore Maturation and
Disease Model Forecasts in the
2014 and 2015 Growing Seasons
Elizabeth W. Garofalo, Arthur F. Tuttle, Jon M. Clements, and Daniel R. Cooley
Stockbridge School of Agriculture, University of Massachusetts
Apples are one of the most heavily sprayed crops in
the U.S., in part because in temperate climates the disease apple scab (caused by Venturia inaequalis (Cke.)
Wint) requires several fungicide applications a year for
adequate management, and in recent years the number
of fungicide applications per season has been increasing in the Northeast (Cooley et al., Fruit Notes, Fall
2013). The reasons for this increase are complicated,
and include scab resistance to fungicides, the loss of
fungicides with significant post-infection activity, and
the economic decision that a fungicide application even
if scab risk is marginal is inexpensive insurance against
significant losses to disease. To reduce fungicide applications, growers need confidence that there is no
scab risk. One of the most important tools in estimating
scab risk is the model that estimates the maturity of V.
inaequalis ascospores
The first apple scab infections, primary infections,
are initiated by these ascospores, and begin in the spring
when ascospores are released from pseudothecia, the
fruiting body of the V.inaequalis fungus. Pseudothecia develop on infected apple leaves that remain on
the orchard floor through the winter (Figures 1 and
2). Once released from the pseudothecia, ascospores
can land on susceptible host tissue and, if weather
conditions are appropriate, cause infection (Figure 3).
These primary infections typically lead to subsequent
secondary infections, which can cause scab outbreaks
to explode, rapidly spreading through an orchard. While
scab epidemics start as primary infections on leaves, it
is ultimately secondary infections on fruit that cause the
most economic damage (Figure 4). If primary infec-
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Figure1.Upper:appleleaffromanorchardfloorshowingscab
infectionsfromthepreviousgrowingseason(darkareas).Lower:
magnifiedscablesioninaleafshowingseveralfruitingbodies
(round,darkobjects),pseudothecia,withonepseudothecium
circled.(Photos:upper–MinistryofAgriculture,BC,Canada;lower
–NorthCarolinaStateUniversityExtension)
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Figure2.Venturiainaequalispseudotheciummagnifiedunderamicroscope(400X)inaprepared
“squashmount”showingthethreeimportantstagesofascosporematuration:immatureasciwithno
sporesorimmaturespores;amatureascuswithmatureascospores;andanemptyascuswhichhas
dischargedspores.Toestimatematurity,eachtypeofascusmustbecountedforseveral(10)
pseudotheciaoneachevaluationdate.(D.R.Cooley)

tions are effectively managed, serious scab epidemics
seldom develop.
While there are a number of key elements in effective primary scab management, it is critical that growers
know when ascospores first become available, when
their numbers are greatest and when their stores have
been exhausted. The first release of ascospores marks
the beginning of primary scab season, and the last
release is the end. Generally ascospore development
moves with apple tree development (phenology). Using
the cultivar McIntosh as a reference, mature ascospores
are generally ready for release when the first green tissue is visible, green tip, and the last mature ascospores
are available during early fruit development, a week to
10 days after petal fall.
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However, tree development is not always an accurate way to evaluate the chance that ascospores may
be released, as tree development varies by cultivar. Additionally, in some years weather may delay or advance
ascospore development relative to tree growth stage.
If ascospore release starts after green tip, growers will
spray fungicides unnecessarily early in the season. If the
primary season lasts longer than estimated, growers may
not apply fungicide against late-season primary infection events, and have to battle scab for the rest of the
growing season. The early season, around green-tip, is
often considered relatively low risk in “clean” orchards,
because the relative amount of scab inoculum is low.
However, if ascospores development is advanced, the
relative amount of inoculum increases, raising risk of
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infection.
A much
more accurate
way to determine whether
ascospores are
mature and
ready to be
released, is to
look for them.
Because ascospores cannot
be observed by
the naked eye,
it takes a microscope and a
trained observer to run such
evaluations. In
the early days

of apple IPM,

Extension made
Figure3.Primaryscabinfectionsonanappleleaf.(PhotoAPSnet.org)
direct ascospore
maturity observations using microscopes in laboratories, a process ing the mean of the high and low temperature for the day
(James & Sutton, 1982; Gadoury & MacHardy 1982;
that involved significant time and some skill.
To eliminate this labor-intensive process, research- Figure 5). One of these developed at the University of
ers developed models that relate ascospore maturity to New Hampshire has been widely used in IPM programs.
growing degree-day (GDD) accumulations, a means of GDDs are calculated using a base of 32ºF, and accumeasuring heating units, often calculated by determin- mulation is started at 50% green tip of McIntosh. The
model enables users to estimate periods when a large

proportion of ascospores are available, and the end of
primary scab season, with somewhat better accuracy
than tree growth stages. In a typical year, these times
could be predicted once green tip occurred, based on
historical temperature data (MacHardy & Gadoury,
1985).
It was noticed, however, that ascospore maturation
could deviate from the model, sometimes significantly.
While the New Hampshire model used only temperature, a model developed in North Carolina had also
included a moisture factor, requiring rain or high
relative humidity for ascospore maturation. Based on
observations of scab infections in Norway, researchers
re-examined the New Hampshire model to see whether
a moisture factor would improve estimates of ascospore

maturity (Stensvand et al, 2005). They found that as

Figure4.Applescabonanapplethatwasnotsprayedwithfungicides.(D.R.
little as four consecutive dry days, with less than 0.2
Cooley)

mm of precipitation and less than 12 hours of dew or
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England. However, when growing
conditions stray from those generally experienced, failures occur.
Indications are that more extreme
weather events, such as prolonged
dry or wet periods, as well as increasing temperatures, now occur
and will continue (Kunkel et. al.
2013). This was clearly seen in 2015
when drought came to the Northeast
in the spring, a typically wet time of
year. The National Drought Mitigation Center’s US Drought Monitor
reports that 23% of the Northeast
experienced a moderate drought
in May, and that up to 64% of the
Northeast experienced abnormally
dry weather thorough April and
May. The number of frost-free days
is also increasing. Subsequently,
timing of green-tip has become

more variable, making it an even
Figure5.GraphshowingthematurationofVenturiainaequalisascosporesin
responsetodegreeͲdays,base32ºFaccumulatedfromgreentip.Thenarrower
less appropriate indicator for the
linesare90%confidenceintervalsindicatingtherangeofascosporematurationat
presence of mature ascospores.
agivennumberofdegreeͲdays90%ofthetime.
The difference between DSS

estimates and actual ascospore mafog, is enough to cause ascospore maturity to slow, and turity was seen in 2012 in the Hudson Valley of New
if these dry conditions continued for 7 days or more, York, where the NEWA DSS estimated a much earlier
maturation ceased altogether until wetting require- end of primary ascospore production than was observed
ments have once more occured. This phenomenon is using a laboratory evaluation of ascospore release from
technically called a rainfall frequency threshold, and leaves (Rosenberger, personal communication). While
commonly referred to as the “dry switch”. This led to NEWA uses a dry switch, it apparently is not adequate
for a very extended dry period with less rain and lower
an adjustment to the model to deal with dry periods
The New Hampshire ascospore maturity model has relative humidity levels than had been seen in that
been incorporated into web-based Decision Support area since ascospore maturation levels had begun to
Systems (DSSs), which combine weather data with pest be documented. Subsequent discussions with a group
forecasting models to provide online advice to growers of researchers suggested that thresholds for “dry” and
about pest risks and treatment options. There are dif- “wet” in the ascospore maturity model needed to be
ferent DSSs available in New England and New Jersey improved.
In an attempt to better understand how weather
to estimate risk of scab, all of which use variations of
such
as 2012 might affect the New Hampshire asthe MacHardy/Gadoury ascospore maturity model.
These include NEWA (the Network for Environment cospore maturity model and DSS estimates of scab
and Weather Applications) managed by the New York risk, in 2014 and 2015 we compared DSS estimates
State IPM Program at Cornell; Ag-Radar managed by of ascospore maturation with different types of direct
the University of Maine Extension; and the commer- ascospore maturity observations. In the fall, scabcial product SkyBit (ZedX, Inc.). Aditionaly, RIMpro, infected leaves from unsprayed apple trees were coldeveloped and maintained by Bio Fruit Advies in the lected and overwintered outdoors at the University
Netherlands will be available on a limited, trial basis of Massachusetts Cold Spring Orchard Research and
for growers in northeast in 2016. In a typical growing Education Center (CSOREC) in Belchertown, MA. In
season, the models in these DSSs are accurate in New the spring, these leaves were used in direct observations
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For the squash mounts, 10
pseudothecia were collected from
six randomly selected leaves. The
pseudothecia were placed in a drop
of water on a glass microscope slide,
and gentle pressure applied to a
glass cover slip on top of them to
break them open. The asci and any
ascospores inside the pseudothecia
were then evaluated for maturity.
Petri-plate assays were performed by tapping six sections of
overwintered leaves containing
pseudothecia into the lid of a Petri plate. Two microscope slides
were placed in the bottom of the
Petri plate with a small amount of
distilled water, and the lid placed
on top. After an hour, these slides
were examined for the presence
of released ascospores. These lab
tests were performed approximately
every week.
Ten to fifteen leaves with pseudothecia were used for the fieldbased spore trap. These were placed
in a single layer on the ground
under a large-mesh wire screen.
The leaves were surrounded by a
rectangular “box” with dimensions
of 15 ¾” X 9 ¾” in. X 8”, framed


with wood strips, open sides were
Figure6.Petridishwithmicroscopeslidesonthebottomsection,andoverwintered,scabͲ
covered with landscape fabric and
infectedappleleavesattachedtothecoversection.(L.Garofalo)


the ends were of hardboard. Within
the box leaves were held in place,
of ascospore maturity. In 2014, we used three assays: scabby side up, with hardware cloth. Two fans were
located at opposite ends of the box, which were acti1. Standard “squash mounts” of fruiting bodies of the vated by a leaf wetness sensor when a rain event began.
The fans moved an air current from one end of the box
fungus sampled from a set of leaves (Figure 2);
2. A Petri-plate assay in which, after wetting, leaf to the other, where any released spores were forced
sections are put in a moist Petri plate and spores through a small opening onto a microscope slide. The
slide was brought back to the lab and inspected after
are released onto a microscope slide (Figure 6);
3. A spore trap using fans to concentrate on a micro- each rain event ended.
The funnel trap was used on leaves brought from
scope slide ascospores released from several leaves,
the field to the laboratory. It consisted of a plastic funnel
the “two-fan trap” (Figure 7).
4. In 2015, we added a fourth method: A spore trap with a small electric fan that drew air over wet leaves
in the lab using a single fan to draw air over leaves placed on a screen at the wide end of the funnel down
down through a funnel to an orifice over a micro- to a slot and microscope slide at the narrow end of the
funnel. The fan was run for 20 minutes, after which the
scope slide, the “funnel trap” (Figure 8).
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Figure7.TwoͲfantrapdesignedbyMacHardy,actualtrapwithleavesontheleft,schematicshowing
designontheright.(W.E.MacHardy)



slide was inspected for spores.
data and scab risk. Ag-Radar uses the SkyBit virtual
We compared four DSSs: NEWA, Ag-Radar, data in a somewhat different model.
SkyBit, and a commercial product being introduced in
In 2014, ascospore observations were not made
the U.S., RIMpro (Bio Fruit Advies, Zoelmand, Neth- until green tip on April 14, at which point mature aserlands). The DSSs have rules that determine when cospores were observed in all three assays (Table 1).
maturation will start (the biofix),
usually a simple observation of

green tip as in the New Hampshire
model. SkyBit estimates a green
tip date, which can be corrected by
supplying ZedX with the observed
green tip date. RIMpro uses the
first date that spores are released,
or green tip, whichever comes first,
as the biofix.
Weather data for the NEWA
maturity estimates came from a
weather station (Rainwise, Trenton,
ME) at the CSOREC site. RIMpro
also used data from this station.
SkyBit uses virtual weather data.
Virtual data are created by combining different sources of actual
weather observations (e.g. National
Weather Service) with proprietary
mathematical techniques, which
basically interpolate from the actual
observations to estimate weather
for locations distant from weather
stations. SkyBit sells E-Weather


service products and offers an “AgFigure8.FunneltrapdesignedbyMacHardy,showingleavesinwiremesh.Airisdrawndowntoan
Weather IPM Apple Disease Prodorificeoveramicroscopeslide.(W.E.MacHardy)


uct” that includes virtual weather
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Figure9.Observationsofascosporematurityusingthreemethodswithleavesoverwinteredat
Belchertown,MA,2014.

Figure10.Ascosporematurityestimatesbyfourdifferentdecisionsupportsystemsusingdatafrom
Belchertown,MA,2014.
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The Petri-dish assay and the field trap had similar patterns of ascospore maturation, while the squash mount
assay had a maturation pattern that lagged behind the
trapping assay (Figure 9). The direct observations of
last available ascospores, indicating the end of primary
seasons, were very different. For the Petri-dish assay,
the last spores were seen on May 19, for the two-fan
field trap on June 2, and for the squash mounts, June 9.
In 2014, the four DSSs also differed in terms of
their estimates of the end of primary apple scab (Table
1). NEWA had the earliest estimate of the end of ascospore release, May 28. RIMpro, SkyBit and Ag-Radar
estimated the end of the season within 3 days of each
other, on June 3, June 4 and June 5, respectively. That
pattern of maturation was generally similar for the
DSSs, though SkyBit was consistently the latest and
RIMpro the earliest (Figure 10).
In 2015, squash mounts were the first to show
mature ascospores on April 6, two weeks before McIntosh green tip (Figure 11). Though the spores appeared
mature in the squash mounts, no spores were released
in any of the trapping assays until three weeks later on
April 27 (between green tip and tight cluster), when
spores were seen in the Petri plate assay. First release
in the funnel trap assay and field two-fan trap were
even later, at May 4 (tight cluster) and May 19 (petal
fall), respectively, one to three weeks later than the first
spores seen using the Petri-plate trap. Overall there was
a difference of nearly six weeks in first mature spore
observations between the squash mounts and the last
trapping assay, the field trap (Table 2).
Similarly, squash mounts estimated the earliest ascospore development, though the Petri dish and funnel
trap assays were similar to squash mounts after petal
fall (Figure 11). The two-fan field trap indicated the
slowest spore development; no spores were caught in
it until after petal fall. The assay estimates of the end
of primary season were more consistent. All were on
the same day, June 22. (Table 2)
The DSS estimates of the beginning of scab season
were more consistent among each other. NEWA and
Ag-Radar estimated the same day, April 19 (green tip),
while RIMpro and SkyBit estimated later dates, April
22 and April 27, respectively. The DSSs differed by
over a period of over three weeks in their estimates of
the end of primary season, from May 27 by NEWA to
June 20 by RIMpro (Table 2). RIMpro had an extended
period of no maturation, 22 days from April 29 to May
20. Ag-Radar showed no spore development from April
30 to May 12 (13 days), NEWA from April 29 to May
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4 (6 days), and SkyBit from April 27 to May 3 (7 days)
(Figure 12).
These periods reflect a prolonged period of dry
weather that began on April 23 and ended May 19,
when 0.13 inches of rain was recorded by the weather
station. The weather station also recorded 0.02 inches
of rain, the minimum recordable amount, on May 5 and
again on May 12. (Figure 14). SkyBit estimated 0.02
inches of rain on May 12, and 0.42 inches on May 19.
In 2015, NEWA, SkyBit and Ag-Radar estimated
the end of primary season to be two to three weeks
earlier than the last date when ascospores were actually
observed. The RIMpro estimate, June 20, was much
closer to the last spore captures, June 22. It is clear that
the different systems have different ways of estimating
the impact of dry periods on spore maturation. The assays all indicated that mature ascospores were available
and released from two to four weeks after petal fall,
much later than the usual week to 10 days. Both NEWA
and SkyBit estimated the last ascospores were available
at the end of May, two to three weeks before the last
spores were seen in the assays. Ag-Radar estimated
June 8 as the end of ascospore production, one to two
weeks earlier than the assays. RIMpro estimated an end
of ascospore production to be June 20, only two days
off from the June 22 assay date.
Both the DSS estimates and the assay observations
matched tree phenology in 2014, a normally wet year
without extended dry periods (Figure 13). In 2015,
with the extended dry periods, assay observations and
estimates from three of the DSSs were significantly
different. From a management perspective, this means
that growers depending on NEWA, SkyBit or Ag-Radar
to determine the end of primary inoculum availability
for apple scab would stop scab fungicide applications
prematurely. For example, NEWA states “Ascospores
were essentially all released on May 27” and that infections from that event should appear within 10 days by
June 6. Four infection periods occurred between June
6 and June 22, when the last ascospores were trapped.
If fungicides were not applied to protect against those
four infection periods, there would have been a risk of
primary infection. RIMpro was the one DSS that accurately estimated ascospore maturity as it was observed.
An important aspect of DSS recommendations
is using weather forecasts to predict the risk of scab
infections. Since fungicides should be applied as protectant materials, before infections happen, growers
need to know when scab infections are likely to occur.
Such forecasts use models which are based on Mills
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Figure11.Observationsofascosporematurityusingfourmethodswithleavesoverwinteredat
Belchertown,MA,2015.

Figure12.Ascosporematurityestimatesbyfourdifferentdecisionsupportsystemsusingdatafrom
Belchertown,MA,2015.
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Figure13.Dailyrainfallanddailyhoursofrelativehumidityabove90%atColdSpringOrchard,
Belchertown,MA,AprilthroughJune,2014.



Figure14.Dailyrainfallanddailyhoursofrelativehumidityabove90%atColdSpringOrchard,
Belchertown,MA,AprilthroughJune,2015.

infection periods with different modifications, and the
accuracy of the predicted risk of infection depends
both on the model and the weather forecast. We do not
present the details here, but generally DSSs predicted
potential wetting and infection periods a few times at
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CSO during May, but they never developed. Growers
could have decided to wait to see whether a forecast
infection period in fact occurred, and then have applied
a post-infection fungicide, but if preventive fungicides
were applied before the predicted infection, they were
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Table1.ComparisonofascosporematurationintermstheendofprimaryscabatColdSpringOrchard,
Belchertown,MA,2014

FirstMature
Over95%of
LastObserved
SporeAssayMethod
Ascospores*
AscosporesMature
Ascospores
Squashmount
April14
June9
June9
Petriplate
April14
May16
May19
TwoͲfantrap,field
April14
May17
June2




DecisionSupportSystem



NEWA
April14
May20
May28
AgRadar
April14
May23
June5
RIMpro
April14
May21
June3
Skybit
April14
May26
June4




TreePhenologyMcIntosh



Greentip
April14


Petalfallplus14days


June2
*FirstascosporeassayswereperformedatgreentiponApril14,whenallassaysshowedmature
ascospores.DSSestimatesoffirstsporesaremadepriortosupplyingactualgreentipdates.


Table2.Comparisonofascosporematurationintermsoffirstdate(beginningofprimaryscab)andlast
date(endofprimaryscab)atColdSpringOrchard,Belchertown,MA,2015

FirstMature
Over95%of
LastObserved
SporeAssayMethod
Ascospores
AscosporesMature
Ascospores
Squashmount
April6
June1
June1
Petriplate
April27
June8
June22
TwoͲfantrap,field
May19
June15
June22
Funneltrap,lab
May4
June8
June22




DecisionSupportSystem



NEWA
April19
May22
May27
AgRadar
April19
June2
June8
RIMpro
April22
June14
June20
Skybit
April27
May25
May31




TreePhenologyMcIntosh



Greentip
April19


Petalfallplus14days


June2


unnecessary. In the worst case, a grower relying on DSS
information might have applied two to three unnecessary fungicides during May, and not applied fungicides
when they were still needed in June.
Clearly, further modifications of some DSS models
are needed in order to better estimate when fungicide
applications are needed and when they are not. Information from the DSSs is useful, but needs to be tempered
by grower experience and timely information from other
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sources. For example, during prolonged dry weather in
primary scab season, growers could plan on using postinfection tactics so as not to over-apply fungicides, and
be prepared to apply scab fungicides after fruit set in
case observations indicate primary scab season extends
beyond that point. In time, model accuracy and weather
forecasts will improve, but grower experience will
undoubtedly always play an important role in efficient
and effective scab management.
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Make Summit your first call!
Your me is valuable. Let the highly qualified
staﬀ at Summit find the trees you need.
Summit Tree Sales has a combined 50+ years
of experience in the fruit industry.
Jan Melvin

Ka e Schuld

Dawn Melvin

Ma Schuld

Let Summit manage all your
orders from start to finish!
When you book through Summit, you will
have access to your current and past orders
with a simple phone call. Summit will book
all your contract and non-contract orders,
make any requested order changes, and
work closely with the nursery to make sure
you receive the trees you need.

Our Service is Free!
Your price is the same as when ordering
directly from the nursery.

DonÊt be left out Order Trees Today!
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It’s worth the time to review your weather risks,
when you think of the damage caused in just a ﬂash.

A Whole-Farm Revenue Protection policy working along with other
crop insurance policies is a great way to minimize your revenue risk.
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Growing Peaches in Michigan: How
We Do It and What Keeps Us Up at
Night
Bill Shane
Michigan State University
Making money producing peaches is difficult because the tree is sensitive to low winter temperatures,
blooms relatively early, and the fruit has a short storage
life. However, selling good quality peaches is generally easy because of the demand for this queen of fruit.
Farm marketers know that peaches draw customers to
their fruit stand. I am providing here observations and
strategies that I have learned over the years working in
Michigan for increasing the productivity of peaches.
Although these tips will not eliminate the anxieties
associated with growing peaches, I am confident that
some of these will help.

sandy loam soils with 3 or more feet thick of topsoil.
Tile drainage systems are critical in many orchard sites
to handle excess water. In addition to tiles, soils that
have more silt or clay than ideal should be shaped into
a slight berm so that excess water will drain out of the
root zone area. Although peaches do better on sandy
sites than other tree fruit, trickle irrigation is invaluable to get an orchard started in good shape during
droughty years.
Tree planting depth is particularly important on
heavier soils. The traditional approach is to plant
peaches so that the graft union is at the soil line. How-

Tree Longevity Anxiety
Temperatures below approximately -13 F in the
mid-winter is tough on any peach tree and certainly
on peach fruit buds. There are what I call lower tier
varieties such as Veteran, Reliance, and Madison, that
have the reputation for the best mid-winter hardiness,
but their fruit quality and/or appearance are only so-so.
2nd tier peach varieties not quite as hardy as these but
with better quality include Harrow Diamond, Starfire,
Contender and the flat white fleshed peach Saturn. A
third tier of varieties slightly less hardy reliable than
these, but still pretty good, and good to excellent quality
include Garnet Beauty, Summer Serenade, Redhaven,
Allstar, PF17, and Glowingstar.
Since winter damage and tree mortality is a fact of
life with peaches, a good strategy is to have an ongoing
orchard planting strategy to insure a farm has a range
of trees ages, and at least two varieties for each harvest
window. A farm with a range of tree ages will have
a better chance of surviving a cold winter with some
blocks still viable. Winter damage tends to be worse
on older trees, but not always.
A careful consideration about the planting site is important to help head off problems. Peach tree do best on

Figure 1. Bill Shane, peach tree specialist at
Michigan State University SW Research Center.
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ever, if the shank (the part between the graft union and
the topmost root) is long (greater than 1 foot), the tree
should be planted so that the topmost root is within a
few inches of the soil line, which will put the graft union
above the soil line. Tree roots that are planted too deep
in heavier soils are prone to collar and root rot problems.
For sandy sites a more subtle concern is potential
tomato ringspot virus problems. Peach trees with this
virus are more prone to reduced productivity and shorter
lifespan. This virus is spread from weed to tree and tree
to tree by the dagger nematode, a pathogen that prefers
sandy sites. The only two reliable ways to check a site
for this problem are to test for the dagger nematode or
to test the known weed hosts such as dandelion or the
tiny root of the peach tree for the virus. Both tests can
only be done by labs with the proper diagnostic kits.
Growers who do a good job of keeping broadleaf weeds
out of their orchards generally have less problems with
this virus. Sites with this virus and nematodes are good
candidates for pre plant fumigation or other nematodefighting techniques such as use of rapeseed, mustards,
or other non-host rotations.
Another potential problem for us in Michigan is
X-disease, caused by a phytoplasm, which is somewhat
like a bacterium, but without a cell wall. Trees with
X-disease will develop a characteristic red wine colored
leaf spot, drop their older leaves, and then decline and
die within a few years of infection. This disease is
spread by several species of leafhopper, which explains why the disease
appears sporadically. The other
clue to disease spread and control
is the fact that leafhoppers acquire
the pathogen from infected chokecherry, tart cherry, and sweet cherry.
When X-disease starts showing up
in a peach orchard, it usually means
that the grower needs to go on a
witch hunt for the chokecherries
or possibly old tart or sweet cherry
trees that are serving as the source
of X-disease that the leafhoppers are
acquiring —a source that could be a
¼ mile or more away.

lifespan of a peach orchard, but is sometimes out of the
control of the grower. I have seen cases where nursery
trees were exposed to ethylene from apples stored in the
same building and the trees would not grow properly.
Another occasionally seen problem is trees that grow
properly for a few years, but then show trunk splitting
and root suckering because the trees had trunk cambium
damage due to cold while in the nursery. Diagnosing
this requires dissecting a few trees to look for dead
cambium tissue in the inner rings of the tree. Another
difficult to diagnose problem is trees that have roots
dried out somewhere between digging in the nursery
and planting. Such trees will be slow to grow in the
new planting. I generally recommend that growers plant
trees from more than one nursery in a new orchard so
that these types of problems are more easily diagnosed.
Tree quality can be particularly important for the
success of certain training systems. For example, the
Y and quad training systems requires that the nursery
tree be headed low at the time of planting. A low vigor
tree that pushes out little growth after this heading cut
will offer poor options when it comes time to select
branches for the scaffold arms. The effort and time
spent hunting for the right type of tree is often well
spent. I have seen some growers in Michigan preferring
June-budded peach trees produced by some nurseries
because of their smaller caliper and greater readiness
to grow when headed low.

Nursery Tree Anxiety
Nursery tree quality has a big
effect on the productivity and useful

Figure 2. Southwest Michigan is a major producer of high-quality, fresh-market peaches.

HorƟcultural News, Volume 96, Spring, 2016

23

Training System Anxiety
Some growers have the knack for growing longlived orchards. These growers tend to take the time
needed for site preparation techniques mentioned above.
In addition, they also use tree training techniques
that encourage good tree structure. There are many
training systems such as 3 to 5 scaffold open center,
central leader, Y, palmette, fusetto, quad, and many
variations within any one system. The key feature of
a long-lived tree is that the scaffold limb arrangement
avoids “plumbing” problems. One way to visualize
this is to think of a tree as a plumbing project, with
tubes (xylem and phloem) running just under the bark.
A well-structured tree provides relatively unimpeded
flow between the trunk and the scaffolds. A scaffold
limb that is “stacked” directly above another scaffold
has no clear access to water flow from the roots. Two
scaffold limbs that are side by side block “flow” to limbs
above them.
Some growers rely on old fashioned wooden clothes
pins to help insure good plumbing in their trees. The
trees are clothes-pinned when potential new scaffold
limbs are 4 to 6 inches long. The clothespin is clamped
on the central leader above the new limb such that the
tails of the clothespin direct the limb to grow horizontally. This helps to avoid bad crotch angles, poor limb
strength, and poor circulation.

Another trick for early years of an orchard is to use 2 or
three rounds of pinching and limb breaking in the spring
to early summer to encourage growth elsewhere on the
tree. This is the so-called “benign neglect” approach
to training, a term coined by University of California
Extension Specialist Kevin Day. The presence of the
broken limbs helps to prevent strong regrowth which
happens if the limbs are simply pruned. The tree “gives
up” on the broken limbs which are eventually pruned
out, but the impact is less harsh than making strong
cuts on a young tree.
A third technique to avoid problems in a young tree
is to insure that the scaffold ends remain simple in the
2 or 3 years of growth. At the time of bud swell, the
excess buds in the first 4 or 5 inches at the scaffold end
are removed, leaving the end bud or two intact. This
helps eliminate the need for later strong cuts to remove
the excess cluster of limbs, a harsh pruning that often
leads to disease canker problems. Debudded trees need
to have a good spray program for oriental fruit moth to
protect the few remaining buds on the scaffold ends.
Bill Shane is a Senior Tree Fruit Extension Specialist
and Peach Breeder at Michigan State University. He
is also the new director of the South West Michigan
Research and Extension Center located in Benton
Harbor, Michigan

Long-Ɵme UMass Pomologist and Fruit Notes Editor,
Dr. William J. Lord, Passes
It is with great sadness that we report
the passing of Dr. William J. Lord. Bill served
at UMass as the Extension Tree Fruit Specialist, Professor of Pomology, and Editor of Fruit
Notes from 1955 to 1985. Bill passed away on
March 19 at age 94.
A er re rement, Bill focused on fly fishing, but he con nued to teach and work at the
UMass Cold Spring Orchard for many years.
His enthusiasm for pomology and for the orchards of Massachuse s never waned.
Dona ons in memory of Bill should be
directed to the Winifred C. and Jesse L. Rice
Fund, UMass Cold Spring Orchard Research &
Educa on Center, 391 Sabin Street, Belchertown. The income from this fund supports the
opera on of the UMass Cold Spring Orchard.
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New Jersey News
Ernie Christ Memorial Lecture, 2016
Mid Atlantic Fruit and Vegetable Convention
Win Cowgill
New Jersey Agricultural Experiment Station
The Ernie Christ Memorial Lecture is presented at
the Mid Atlantic Fruit and Vegetable Convention in February each year, held in Hershey, PA. The lecture was
established in memory of Ernie Christ, the long time
New Jersey Tree Fruit Specialist at Rutgers Cooperative Extension. Ernie passed on September 12, 2000.
He was loved and respected by fruit growers across
North America. Ernie’s passion was the furthering of
knowledge of peach culture and science.
Ernie was a great friend and mentor to dozens of
young scientists, extension workers, and farmers, including Rich Marini, Sue Brown, Jerry Frecon, Mark
Robson, Robert Best, Peter
Melick, Ken Wightman, Bob
Schutzki, Al Caggiano, Ralph
DelSanti, Jack Springer, Spence Davis, John Gerwig, Gary
Mount, Bill Smith, Galetta
Farms, Santo Maccherone,
Spitz Tomasello, and me, to
name only a very few! We
referred to him as Mr. Peach.
The fruit industry thought so
much of Ernie they named
a NJAES breeding program
selection after him, ‘Ernie’s
Choice’ which is still grown
today.
A speakers fund was established by the NJ State
Horticultural Society with an
initial gift by Adams County
Nursery, with continued funding from grower donations.
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The fund supports an invited speaker each year at
the Mid Atlantic Conference. The first Ernie Christ
Memorial Lecture was presented by Dr. Rich Marini,
Horticulture Department Head, Penn State University,
in January of 2002.
Professor Dean Polk, Rutgers, presented the 2016
annual Ernie Christ Memorial Lecture, titled “Getting
Back into an IPM Program in Peaches & Nectarines.” Meredith Compton, President, New Jersey State
Horticultural Society, presented Professor Polk with a
certificate and a cash award for his invited lecture.
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Two Awarded Distinguished Service to
New Jersey Agriculture Citations
Lynn Richmond
NJ Department of Agriculture
In Atlantic City, New Jersey at the NJ Agricultural
Convention, January, 2016, Rutgers Cooperative Extension retirees Drs. Gerald M. Ghidiu of Bridgeton and
Bradley Majek of Pittsgrove, were honored February
10 with Distinguished Service to Agriculture Citations
by the New Jersey State Board of Agriculture.

Gerald Ghidiu

in the industry.
Dr. Ghidiu gave presentations and lectured
throughout the country on his work and was published in
numerous journals, papers, magazines and newsletters.
From 1996 to 2000, he was the Director of the
Rutgers Agricultural Research and Extension Center
in Bridgeton. He served as Supervisor of the IR-4
Regional Research Center at RAREC and was the IR-4
State liaison. IR-4 activity helps connect growers, the
agrichemical industry and federal agencies to secure
clearance for pest control products on vegetables,
eventually becoming a registered label for use on that
crop. He completed a total of 84 IR-4 projects for
insecticides over his career. He was editor of the Journal
of Economic Entomology, Entomological Society of
America. And he served as Editor of the insect control
section of the NJ Commercial Vegetable Production
Recommendations. Dr. Ghidiu retired Professor
Emeritus from Rutgers in September 2012.

“New Jersey is fortunate to have such outstanding
individuals who have dedicated their lives to the betterment of the Garden State’s agriculture industry,” said
New Jersey Secretary of Agriculture Douglas H. Fisher.
“The state’s farmers owe a lot to Dr. Ghidiu and Dr.
Majek. Their contributions have had a lasting impact
on farmers and young people interested in agriculture.”
Dr. Gerald Ghidiu’s service to New Jersey agriculture began in 1980 when he became a Rutgers University extension Entomologist. His career spanned 33
years during which he worked with
farmers and conducted research to
assist them in controlling vegetable
pests.
Dr. Ghidiu earned a BS in
Biology and Secondary Education
from the State University of New
York and a PHD in Economic
Entomology from Iowa State
University. He then worked for
the USDA Federal Corn Insects
Research Unit in Iowa, focusing on
the European corn borer.
While at Rutgers, he presented
many educational sessions to
students, growers, ag specialists and
agribusiness personnel. His research
centered on the Colorado potato
beetle, European corn borer, and
insect pest management of vegetable
Secretary Fisher awards Gerald Ghidiu with Lilly Ghidiu the Dis ninsect pests. He developed many
guished Service Award from the NJ Department of Agriculture.
practices that are now commonplace
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Bradley Majek
Dr. Bradley Majek has played an important role
in New Jersey agriculture for more than 34 years. He
worked at Rutgers University conducting research and
extension programs in tree fruit and vegetable crops
since1981 and has filled a critical need of improving
crop productivity in New Jersey. Majek earned his BS
from Cornell University, his Masters in Weed Science
and Botany from Oregon State University and doctorate
from Cornell.
As a weed specialist, Dr. Majek studied the growth,
development, reproduction and competitive ability of
weeds, using this information to develop new weed
control practices. He evaluated the effectiveness of crop
response to and cost potential of cultural, biological,
mechanical and chemical methods of controlling
weeds in vegetables and tree fruit. He also worked
to determine the fate of herbicides in plants and the
environment.
A long-time member of the Northeastern Weed
Science Society and the Weed Science Society of
America, Majek held many leadership positions in those
organizations, including President.
Prior to retiring in 2013, Majek was the Director of the
Rutgers Agricultural Research and Extension Center
in Bridgeton.
Since 1932, the New Jersey State Board of
Agriculture has awarded the prestigious Citation for
Distinguished Service to Agriculture to men and women
who have given unselfishly of their time and talents
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Secretary Fisher awards Dr. Brad Majek the
Dis nguished Service Award from the NJ Department of Agriculture.
to the advancement and betterment of the agricultural
industry and rural life in New Jersey. This award is
given to recognize and honor those individuals who
have made outstanding contributions of public service
to New Jersey agriculture.
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Kurt W. Alstede Receives 2016 New Jersey
State Horticultural Society Outstanding
Fruit Grower’s Award
Win Cowgill
New Jersey Agricultural Experiment Station
Kurt Alstead, was presented the New Jersey State a variety of agricultural organizations and has served
Horticulture Societies Outstanding Fruit Grower’s in church leadership roles.
Award at the 71st North Jersey Fruit Meeting Held in He has served as past president of the Morris County
Flemington NJ on February 24, 2016.
Board of Agriculture, NJ State Horticulture Society
Located in Chester, New Jersey, Morris County Board of Directors, NJ Small Fruit Council Board of
Alstede Farms, LLC has evolved to a retail based busi- Directors,
ness raising nearly 350 acres of tree fruits, small fruits, Morris County Farm Service Agency, USDA, Past
vegetables, and flowers. http://alstedefarms.com/
Committee Member and NJ Highlands Council ViceKurt functions as the General Manager and is sup- Chairman. As a member of the Highlands council
ported, by a strong management team that includes his helped facilitate $150,000 in grants to Rutgers Tree
wife of 19 years, Barbara.
Fruit IPM program for Northern New Jersey.
Today 100% of the farm’s output is sold through
Kurt has been an active member and supporter of
the on farm store, PYO, tailgate markets, and CSA. the fruit and agricultural community in New Jersey.
Agritourism also
compliments the
farm’s retail offerings. The
farm currently
employs 22 fulltime year round
staff members
and seasonally
up to 200 people
in both the production and retail segments of
the business.
Kurt has
been an active
volunteer firefighter for nearly
35 years and has
served or is currently serving in
several different
capacities of local, county, state,
From le to right: Craig Steely, Hector Ruiz, Kurt Alstede, Win Cowgill, and Peter
and federal govNitzsche.
ernment. He is
also engaged in
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Gary Mount, Terhune Orchards, Princeton, NJ with their new “Wine Barn” under construc on, March
2016. The new 3,600 sq foot facil y will be used for wine produc on, storage and hospitality. It also
includes public bathrooms and staﬀ lunchroom. h p://terhuneorchards.com/winery/
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