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EARLY
SPRING

TARNISHED 
PLANTBUG 
(Art Agnello)

Thetamishedplantbugcauses 
injury to tree fruits when it feeds and 
lays eggs. Damage occurs primarily in ^  ^  
the spring on flower buds, blossoms, and 
young fruit, although bleeding of sap may result 
from twig and shoot injury. The insect feeds first on 
buds and later on developing fruit. Small droplets 
of exudate may be present on the surface of injured 
buds. Within 1 or 2 weeks, the flower clusters may 
appear dried and the leaves distorted, with a distinct 
hole where the insect fed. Generally, later damage 
to developing fruit is more important than is earlier 
feeding on flower buds. In apples, feeding can 
cause punctures or deep dimples to form as the fruit 
develops, andin peachesvarious deformities known 
as “catfacing” occur. The damage to apples caused 
by egg-laying is usually deeper, resulting in more 
distorted fruit, often with blemishes or “scabs”. 
Damage early in the season tends to be near the 
calyx end of the fruit, and later injuries tend to be 
elsewhere. Cultivars differ in their susceptibility to 
damage, with depressions or scabs in some being

less pronounced. Damage done to mature trees is 
slight after June, but much damage can occur to 
nursery stock throughout the summer. In peach

trees, the tarnished plant bug punctures the 
tips of the tender growing shoots, caus

ing the leaves to wilt beyond the point 
of damage, and resulting in trees with 
a dwarfed and bushy appearance. 
Damage to peach fruit can occur 
throughout the summer. Nursery apple 

trees damaged by the tarnished plant bug 
have curled leaves and stunted growth.

Monitoring: Look for adults on flowers and 
foliage or for bleeding wounds on shoots. Adults 
fly when disturbed and are difficult to observe in the 
field. Therefore, the use of unbaited, non-reflec- 
tive, white sticky boards hung low 
in the trees is an effective monitor
ing method. The bestplaces to set 
the traps are in lower areas such 
as ditch banks and in hedge rows, 
which are favorable overwinter
ing sites of the adults. White sticky 
traps are available commercially.

Control: The tarnished plant bug 
has a number of natural enemies, such as 
other true bugs (nabids, geocorids), ladybird beetles, 
spiders, and parasitic wasps, but they are not able to 
control the pest effectively. Satisfactory chemical 
control is difficult on tree fruits because the fre
quently long bloom period, when no pesticides can 
be applied, prevents optimum timing of control 
sprays. Also, prebloom pesticide treatments may 
dissipate during the prolonged period of bloom. 
The mobility of the tarnished plant bug combined 
with its extended period of egg-laying makes con
trol difficult, and a small amount of fruit injury is 
often inevitable. Among the pesticides recom
mended for minimizing this pest’s actions are pyre- 
throids (Asana, Ambush, Pounce), Thiodan, Cygon 
(in apples), and Carzol (in peaches); except for 
Thiodan, all these materials are harsh on beneficial 
mites. ❖ ❖
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PEAR LEAF 
MIDGE 
(Art Agnello)

♦ H  This is an old member of the v- V \  
insect community that had not been noticed 
for a number of years until recently. Pear leaf midge 
(Dasyneura pyri) is a gnat-like insect that has been 
responsible for increasing amounts of damage in East
ern New York pear orchards the past few years.

This insect occurs in Europe, the United Kingdom, 
New Zealand, and New Brunswick; however, its first 
reported U.S. occurrence was actually in the Hudson 
Valley in 1932. It has 3-4 generations per year, which 
are overlapping and variable in their timing. The adult 
is a dark brown fly, 1.5-2.0 mm in length; this small 
size, plus the fact that it lives for only 1-3 days, makes 
it difficult to observe in the orchard. The first genera
tion adults begin to fly in late April, but this date can 
vary from mid-April to early May; the flight lasts until 
late May to early June. Eggs, which are reddish in 
color, are laid within the rolled margins of only unde
veloped leaves, as soon as the leaves emerge from the 
bud. Several eggs, up to as many as 35, may be laid per 
leaf. The maggots (which are white to yellow-red in 
color) hatch out in 4-6  days and feed on the leaf surface 
for 10-12 days; this damage prevents the normal 
unrolling of the leaf. After the feeding period, some of 
the maggots drop to the soil and pupate close to the 
surface, while others pupate inside the rolled leaves. 
The entire life cycle takes 25-30 days, except that 
maggots of the last one or two generations of the season 
remain in the soil over the winter and pupate the 
following spring. The number of generations per year 
is probably determined by the length of the period 
during which there is new shoot growth in the summer.

Damage caused by pear leaf midge infestations 
can take a number of forms. This insect attacks only the 
foliage, which causes the edges of leaves to roll tightly 
upwards and inwards towards the midrib. Heavy 
infestations may cause shortening of extension shoots, 
an effect that is probably more important in nursery 
stock than in mature trees. During the early stages of 
an infestation, there is a slight, irregular puffiness or 
“lumpiness” to the rolled portion of the leaf, which may

become reddened and brittle. Eventually the leaf 
curves downward like a sickle, and the red areas 
turn black; leaf drop may follow. Early in the 
season, infested leaves occur only at the tips of 
shoots. As the shoot extends, however, the young 
leaves at the tip may in turn be attacked by later 
generations, so that affected leaves may be found at 
several levels along the shoot.

At the present time, we can give only general
ized guidelines for the control of pear leaf midge. 
Presumably, conventional management practices 
using insecticides had been controlling this insect, 
but economically damaging infestations have be
gun to occur because of either missed or poorly 
timed sprays, or because of an emerging pesticide 
tolerance in local populations. Successful control 
has been reported in New Hampshire using stan
dard organophosphate compounds (i.e., azinphos- 
methyl, phosmet) to kill maggots rolled inside the 
leaves. In European orchards, diazinon also has 
been reported to be successful. In general, the best 
strategy appears to be spraying a known infestation 
in the late spring, after the first generation adults 
have laid eggs, but before pupation begins. Insec
ticide persistence is important; in problem or
chards, 2-3 post-bloom applications are markedly 
better than 1-2. It may be necessary to examine the 
leaves regularly to determine the proper timing. To 
be practical, it is probably best to spray as soon as
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symptoms of an infestation are found (mid-May to 
early June).

Very little supplementary information is avail
able about this pest. In New Zealand apple or
chards, the use of the synthetic pyrethroid 
fenvalerate has been correlated with outbreaks of a 
closely related species (apple leaf midge). Bose 
pears are slightly less susceptible than are Bartletts 
and Clapps. The prospects for natural control are 
uncertain, although two species of parasitic wasps 
have been recorded from the apple leaf midge. If 
insecticide resistance is the root cause of these 
infestations, and if they start to become more 
noticeable in commercial orchards, we may ulti
mately need to re-evaluate our pesticide use pat
terns in pears and begin looking for different 
approaches to this problem. ❖ ❖

FIRE B L IG H T - 
STREPTOMYCIN 
DURING BLOOM? 
(Wayne Wilcox)

❖ ❖  Fire blight seems to occur in cycles in New 
York, especially on apples, and we’re currently in 
the “on” portion of the cycle in many areas. The 
value of various horticultural practices in aiding 
control should not be minimized or forgotten (prun
ing out old cankers, controlling excessive vigor, 
etc.), and early season copper sprays are also of 
some benefit However, streptomycin sprays ap
plied during bloomcan be acritical tool for control
ling blight in a bad year. Still, these sprays are not 
necessary in many years, and the short residual 
activity of streptomycin means that poorly timed 
sprays will not be effective even when they are 
needed.

For these reasons, various systems have been pro
posed to help schedule the optimum timing of strepto
mycin sprays. The MARYBLYT program developed 
by Dr. Paul Steiner at the University of Maryland is one 
of the more recent and better-tested programs avail
able, and many growers are now at least familiar with 
its concepts. The following is a review of the concepts, 
how the program works, and what our limited experi
ence with it is in New York.

FIRE BLIGHT BIOLOGY. Remember that the 
serious blighting of twigs, branches, trunks, and even 
tree death due to rootstock blight are almost entirely the 
result of secondary infections, which only occur after 
the blossom blight phase of the disease (primary infec
tion) has developed. As with apple scab, the best way 
to control secondary infections is to control the primary 
ones to begin with.

Although there are exceptions to every rule, it is 
generally accepted that four separate events must occur 
in the proper order before blossom blight infections 
develop (which is why we don’t see the disease every 
year). These are:

(1) Blossoms must be open.
(2) Temperatures must remain warm enough to 

allow bacteria to build up to very high levels on the 
flower stigmas (pollen receptors), where they are harm
less. Flowers initially are contaminated by insects that 
have been attracted to a sticky bacterial ooze exuded 
from overwintering fire blight cankers, but these popu
lations are far too low to cause disease until they build 
up.

(3) Once they’ve built up, large bacterial popula
tions must be moved from the stigmas down to natural 
openings at the base of the flowers, where they enter 
and cause infection. This requires a wetting event, 
usually rain, although a heavy fog or dew may occa
sionally be effective when bacterial populations arc 
very high. Rain presents a far greater risk, though.

(4) Average daily temperatures mustremain above 
60°F (for how long?) after the wetting event. NOTE: 
At least one manager of a ‘ Jonagold’ orchard did not 
spray for an obvious infection period during bloom last 
year, because sub-60 degree weather was predicted 
(and actually occurred) after the rain. He got clobbered. 
There’s no doubt that cool weather will inhibit disease

FIRE
BLIGHT
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development, but I’d be cautious using an absolute 
post-infection threshold value if inoculum was avail
able and weather was above 60 at the time of the rain.

Once blossom blight develops, the bacteria present 
in infected tissue can be spread to shoots by the feeding 
of insects (aphids, leafhoppers) or by rainfall associ
ated with “trauma” events (such as hail or severe wind
whipping) that create the wounds necessary for the 
bacteria to gain entry.

HOW THE MARYBLYT MODEL WORKS. 
The heart of the MARYBLYT system is contained in 
points # 2 and #3 above. Specifically, Dr. Steiner has 
found that blossom infections seldom occur until bac
terial populations reach a threshold level associated 
with a MINIMUM accumulation of 200 DEGREE 
HOURS (above a base of 65°F) after the first blossom 
in the orchard has opened. Once this level has been 
reached, infection is likely to occur during the next 
wetting event during bloom, provided that tempera
tures are suitable.

To determine degree hour accumulations, it is 
merely necessary to know the daily high and low 
temperatures in the orchard each day. Then, assume 
that each of these prevailed for 6 hr and that the average 
of the two prevailed for the remaining 12 hr of the day. 
For example, on a day when the high and low tempera
tures were 77° and 57° (average 67°), the accumulated 
number of degree hours above 65° would be 12 x 6 = 
72 for the 6 hr at 77°; 0 for the 6 hr at 57°; and 2 x 1 2  
= 24 for the 12 hr at the average temperature of 67°. 
That is, there would be a total of (77 + 0 + 24) = 101 
degree hours accumulated for that particular day, which 
would be added to those of all other days since first 
bloom, to give a running total.

There is also a “fine tuning” adjustment for cool 
days during bloom: the running total should be reduced 
by 33% after one day in which the daily high is less than 
65°; reduced by 50% after two consecutive days below 
65°; and reduced by 100% (start all over again) after 
three consecutive days below 65° or after any one day 
(or night) that goes below freezing. However, no 
downward adjustments are made once the running total 
has gone above 400 degree hours.

USING W EATHER INFORM ATION TO 
SCHEDULE STREP SPRAYS. We have always 
recommended that decisions about streptomycin use

be influenced by both an orchard risk factor—particu
larly varietal susceptibility, rootstock susceptibility, 
and previous fire blight history— and an environmen
tal risk factor. Blocks with a low orchard risk factor can 
tolerate relatively more environmental risk, but even 
“low risk” blocks are in danger when a wetting event 
during bloom is preceded by enough warm weather 
that high inoculum levels have developed. For in
stance, the fire blight epidemic of 1991 in western and 
central N.Y. was caused by two blossom infection 
periods, each of which occurred after more than 2,000 
(!) degree hours had accumulated since first open 
blossom.

Therefore, the MARYBLYT criteria should be 
used as a guide to timing sprays. Carefully deter
mine the date of the first open blossom in the or
chard, and keep a running total of accumulated 
degree HOURS above 65°. Consider the weather 
risk to be high and rising once 200 degree hours 
have accumulated, especially if continued warm 
weather is forecast, and consider infection of suscep
tible varieties probable during the next wetting 
event. Ideally, strep should be applied if rain is 
forecast within the next 24 hr after this threshold has 
been reached, especially in high risk orchards; if an 
unprotected rain or shower occurs, sprays applied 
within the following 24 hr will still be of some 
benefit. In “low risk” orchards, remember that 
accumulated heat units far in excess of 200 degree 
hours makes for a whole new ball game. Once a 
strep spray has been applied, wait 3-4 days and 
check the weather forecast, then reapply before the 
next wetting event if sufficient blossoms are still 
open.

NEW YORK EXPERIENCE WITH MARY
BLYT. In general, several people who have worked 
with the program find it useful but conservative in 
recommending strep sprays for our conditions. It 
hasn’t missed any infection periods, but calls for “high 
risk” condition more often than experience has shown 
to be necessary. Nevertheless, the concepts are very 
useful, and whether the appropriate threshold value is 
200 degree hours or somewhat higher (probably de
pends heavily on the orchard), recognize that risk 
increases directly above this level.

continued...
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We tested the program in three Orleans Co. or
chards last year. In one ‘Rome’ orchard south of Rt. 31, 
a single infection period (rain) occurred in the evening 
after 342 degree hours (base 65) had accumulated since 
first open flower. Ultimately, 2% of the blossom 
clusters and 20% of terminal shoots developed blight in 
an un sprayed block of the orchard, but only 0.1 % of 
the blossom clusters and 1 % of the terminals developed 
blight in an adjacent block that was treated with strep 
the morning after the rain. In another ‘Rome’ orchard 
near the Lake, rain occurred on 3 days after 540 degree 
hours had accumulated, but each of these days was cold 
(average 47-53 degrees) and no blight developed. In a 
third ‘Ida Red’ block, an infection period occurred after 
451 degree hours had accumulated and sprays were 
applied the next day. Essentially no blight occurred in 
either the sprayed or unsprayed trees (in fairness, 
disease distribution is seldom uniform, and we may 
have had too few unsprayed trees for a meaninful 
check). W e’ll be testing the program again this year.**

BROWN ROT CONTROL 
STRATEGIES 
(Wayne Wilcox)

❖ ❖  With stone fruit bloom just around the comer, 
it’s time to refresh the collective memory about a few 
basic principles affecting control of brown rot.

PERIODS OF HOST SUSCEPTIBILITY. Three 
important ones: (1) bloom; (2) the last 2-3 weeks 
before harvest; and (3) shuck split until pit hardening 
(important for all stone fruits EXCEPT sour cherries). 
This period is often overlooked by growers, advisors, 
and those who write fungicide labels, but it can be very 
important if weather is wet and inoculum is available 
(any mummies in your trees?).

INOCULUM AVAILABILITY. The three main 
sources of brown rot inoculum for blossom infections 
are (1) last year’s mummified fruit within the orchard 
(most important), particularly those hanging in the trees 
but also on the orchard floor, (2) cankers that developed 
when the brown rot fungus grew from rotten fruit into 
spurs or twigs (most commonly a problem on peaches 
and apricots); and (3) abandoned orchards or wild stone

fruit trees within 1/4-mile of the orchard. Obviously, 
the degree to which these sources are or are not present 
has a tremendous influence on the risk of blossom 
infection in any particular orchard or year. Another 
less obvious influence is whether or not these sources 
of the brown rot fungus are actually producing infec
tive spores at the time of bloom. Wet weather during 
the prebloom period encourages the production of 
brown rot spores from mummies and cankers, whereas 
dry weather significantly suppresses it. This is an 
important consideration that is often overlooked.

The primary inoculum for fruit infections can 
come from mummies and cankers or the spores pro
duced on infected blossoms. Another overlooked but 
potentially important source of brown rot spores in 
peach orchards is thinned fruitlets lying on the orchard 
floor. A detailed study in South Carolina showed that 
fruitlets thinned before pit hardening decompose 
quickly and produce relatively few spores; in contrast, 
those thinned later do not decompose before harvest 
and serve as a major source of inoculum to cause rot of 
ripening fruit.

ENVIRONMENTAL REQUIREMENTS. The 
brown rot fungus requires rain or heavy dew for its 
spores to germinate and cause infection, and it thrives 
under relatively warm conditions (77°F is optimum). 
If inoculum is plentiful and fruit are in a highly 
susceptible state, infection can occur after only a few 
hours of wetness at optimum temperatures. However, 
as temperatures get lower or inoculum gets scarcer, 
progressively longer periods of wetness are required.

This same principle also holds true for infections of 
blossoms and young fruitlets. The current “best guess” 
(based upon controlled-environment experiments) is 
that about 12-24 hr of wetness are required to produce 
infections of sour cherry blossom at 60°F under typical 
field conditions, and this figure should be adjusted 
down or up according to temperature and relative 
inoculum availability (only a few hours of wetness are 
necessary under experimental conditions using very 
high inoculum levels). Also, sweet cherry and apricot 
blossoms appear to be more susceptible than those of 
sour cherry.

One last consideration for blossom blight develop
ment is environmental conditions (especially relative 
humidity) for the next few days after a possible infec-

BROWN
ROT
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tion period. In research conducted by a graduate 
student (David Koball) at Geneva last year, ‘Mont
morency’ trees subjected to a standard infection period 
developed anywhere from 5-90% blight, depending 
strictly on what the humidity was like for the next week 
AFTER the infection period. Rains during bloom 
followed the next day by wind and low humidity are 
fundamentally less dangerous than those followed by 
still air and mugginess.

FUNGICIDE CONSIDERATIONS. Each of the 
preceding factors influences if, when, and how inten
sively fungicides should be applied to control brown 
rot, but the actual material used will also have an effect. 
Captan and sulfur are well known as protectants that 
must be present before a wetting period occurs and 
need to be reapplied fairly regularly if they are washed 
off by rain. Rovral and Ronilan are closely related 
fungicides that offer both protectant activity and some 
limited systemic activity. These materials can stop 
blossom infections if applied within 24-48 hr after the 
start of an infection period and also have some limited 
after-infection activity against fruit rot. Significantly, 
they also interfere with the production of brown rot 
spores from infected blossoms and fruit, so they are 
useful in slowing down the spread of an epidemic. 
However, because resistance to Rovral and Ronilan 
can eventually develop after intensive use, we recom
mend using them only during the preharvest period 
unless an emergency or very high pressure situation 
occurs during bloom. Funginex has post-infection and 
antisporulant activities that are similar to but slightly 
weaker than those of Rovral and Ronilan. However, 
Funginex is not related to these materials and will not 
contribute to the buildup of resistance (it ’ s also cheaper). 
Although Nova has a federal label for stone fruit use, it 
cannot be used on these crops in N.Y.

BOTTOM LINE. Sanitation is important—or
chards with plenty of mummies in the trees or lying on 
the ground will need more fungicides than those which 
have been cleaned up. Thin peach fruitlets before pit 
hardening. Determine the need for bloom sprays 
according to crop, the availability of inoculum, and 
weather—they can sometimes (often?) be omitted, but 
not always. If you actually need a blossom spray, you 
probably need something more effective than sulfur; 
captan’s decent under moderate pressure, Funginex

provides some kickback and antisporulant activ
ity, Ronilan and Rovral are the biggest and best 
guns, but only in emergency.

After bloom, provide protection through pit 
hardening if weather is wet. Sulfur, captan, and 
Bravo (no Bravo after shuck split) are the only 
choices during this period; Benlate and Topsin also 
are labeled, but don’t count on ‘em. Bravo is 
expensive but has relatively long residual activity, 
so a good shot at shuck split might carry you 
through to pit hardening, depending on subsequent 
rain intensity. Minimize injuries and treat as 
necessary during the last few weeks before har
vest, using disease pressure and fungicide charac
teristics to guide specific decisions.**

ASCOSPORE MATURITY 
DETERMINATIONS 
(Wayne Wilcox)

Maturity category (%)** Discharge 
fSpores/LP field)

Dai£ DD22* 1 2  2 4 1
4/29 135 38 13 15 31 3 14

* Accumulated degree days (base 32°F) between 
first date of green tip and date of assessment. 
Ability to discharge ascospores usually begins to 
increase rapidly at approx. 175-225 DD after 
green tip.
**Categories: 1-3 = immature; 4 = morphologi
cally (apparently) mature; 5 = discharged 
Growth stage on 4/22: McIntosh= Half-inch green

(Dave Rosenberger)

Apple scab ascospore maturity, Peru, NY:
Tower shoot

Date Immature Mature Discharged (# spores) 
4/29 76% 26% 2% 881
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INSECT TRAP CATCHES (Number/Trap/Day)
Geneva NY HVL, Highland NY

A JZL 4/26 4/29 5/3 4/26 4/2Q 5/2
Green fnjitwomn 0.2 0.1 0 0 Green fruitworm 0 0 0
Pear psylla adults (# per twig) 0 0 0 0 Redbanded LeafroUer 1.8 3.7 2
Pear psylla eggs (# per twig) 4.5 3.4 4.8 3.0 Spotted Tentiform Leafminer 10.8 38.6 69.3
Pear psylla nymphs (# periwig) 0 0 1 1.5 Sparganothis Fruitworm 0 0 0
Redbanded leafroUer 0 0 1.3* 12.8 Oriental fruit moth 0 0 20.3*
Spotted Tentiform leafminer 0 0 2.5* 336
Oriental fruit moth 0 0 0 0.1*

* 1 st catch (Dick Straub, Peter Jentsch)

PHENOLOGIES PEST FOCUS

Geneva: Apple - Tight cluster Pear psylla eggs hatching -  Geneva
Pear - Green Cluster Obfiquebanded lectfroler overwin-
Tart cherryCMontmorency) - Bud burst 
Sweet cheny(Windsor) - White bud

tered larvae active -  Wayne County

Peach - Pink Highland:
Plum - White bud Rose leafhopper nymphs present in

Highland: Apple (McIntosh) - King bloom muftiflora rose
Apple (Golden Del.) - Pink Spotted tentiform leafminer- 1st eggs
Plum (Stanley)- 25% Peta lfc i observed
Sweet cherry, Bartlett pear - Fill bloom Tarnished plant bug - feeding observed

UPCOMING PEST EVENTS

43°F 5Q°F
Current DD accumulations (Geneva 1/1 - 5/3): 216 110

(Highland 1/1 - 5/2): 375 192

Coming Events; Ranges:
Comstock mealybug 1st generation crawlers 220-425 82-242
European red mite egg hatch 157-358 74-191
Redbanded leafroUer 1st flight peak 180-425 65-216
Spotted tentiform leafminer 1st flight peak 180-352 65-184
McIntosh at pink 277-295 127-150
Sweet cherry at bloom 187-326 83-150
Peach at bloom 241-446 95-199
Pear at white bud 217-423 99-217
Plum at bloom 241-394 95-225
Tart cherry at white bud 269-326 109-139
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ETHION
(Art Agnello)

We have been informed by the NAPIAP (National Agricultural Pesiticide Impact Assessment 
Program) Reregistration Notification Network of an impending pesticide use cancellation for ethion. FMC 
Corporation will voluntarily delete the use of ethion on apples, cherries, grapes, and pears due to the cost of 
studies required for reregistration. They plan to support one remaining use on citrus. If anyone wishes to 
supply the necessary data on any of these crops being deleted, FMC will support the reregistration of ethion 
for those uses. Otherwise, the proposed deletions will become final on 25 May, 1993.<**>

For additional information, contact: 
Ms. Linda Dansbury 
FMC Corporation 
Phone: (215) 299-6520 
FAX: (215) 299-6256

NOTE: Every effort has been made to provide correct, complete and up-to-date pesticide recommendations. Nevertheless, 
changes in pesticide regulations occur constantly, and human errors are possible. These recommendations are not a substitute for 
pesticide labelling. Please read the label before applying any pesticide.
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