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Biology and Management of Grape Cane Borer 

 
Gregory Loeb, Dept. of Entomology, NYSAES, Cornell University, Geneva, NY 14456, gme1@cornell.edu 

 
Introduction 
Grape cane borer (GCB) Amphicerus bicaudatus is a wood-feeding beetle in the family Bostrichidae.   It 
is also known by the common name of apple twig borer.  The species is found both in North America and 
Europe. The larvae of GCB feed on dead or sick wood of a variety of plants including grapes.  
Consequently, the immature stage is not explicitly the problem for grapevines.  Rather, it is the adult 
beetle.  In the fall the beetles excavate tunnels into live grape canes (generally second year or current year 
wood) and remain there for the winter. The damage to canes often results in dead nodes distal to the 
injury and broken canes when grapes are tied in the spring.  Although damaged canes can be pruned out, 
this requires extra time and labor to accomplish.  Also, because the damage is difficult to see, damaged 
canes are sometimes retained and may be less productive than undamaged canes or more prone to 
mechanical injury. Over the last couple of years we have made observations and conducted experiments 
to learn more about the biology and impact of GCB and develop some approaches to its management.  
Some of the questions we asked included: 1) When does GCB emerge from overwintering sites and begin 
laying eggs? 2) When do larva mature and emerge as adults in the summer?  3) When does the summer 
generation begin tunneling into wood in the fall? 4) What impact does tunneling have on cane and bud 
survival and fruit production during the season? Can we reduce GCB damage by removing larval food 
resources (e.g. dead wood) from the vineyard? And when is the best timing for insecticide applications? 
 
Phenology of GCB 
Although we knew that GCB spent the winter inside live grape canes, we were unsure when the beetles 
emerged as adults and started laying eggs.  Moreover, we wondered when larvae matured and emerged in 
the summer and when did they begin to tunnel into live wood for  overwintering.  Through a series of 
observations in heavily infested vineyards we found that significant egg-laying commenced at or before 
budbreak.  This was earlier in the season than previously thought.  Indeed, our spray recommendation had 
been to treat at 1 to 5 inch shoot growth.   Now we recommend starting insecticide applications at or 
before budbreak.  In the spring, newly emerged overwintered adults seemed most active at dusk, 
especially when temperatures were above 60º F. We placed some adult males and females collected in 
early May into a container with dead grape wood of different ages (1 year old, 2, or 3) and monitored egg 
laying.  The vast majority of eggs were oviposited on 2 or 3 year old wood, placed beneath bark. I was 
amazed to find eggs under very tight bark where it would seem almost impossible for the female beetles 
to reach.  Needless to say, an insecticide would not likely be able to reach these eggs or the larvae.  On 
one piece of older wood I observed about 12 eggs on a daily basis to determine egg-hatch.  These eggs 
were probably laid around May 6 and all had hatched by May 14 when kept at an average temperature of 
73º F.  Once hatched, the larvae appeared to feed for awhile on wood just under the bark but soon 
tunneled straight down toward the pith of the cane, leaving a small, round, sawdust-filled hole.  Back in 
the vineyard we monitored for the presence of emerged adult GAC during the field season.  We first 
began seeing summer adults in the middle of August. At this time, the adults were only tunneling into 
dead wood. In fact, the best way to find them was to look for sawdust on leaves.  Tunneling in live one 
and two year old canes was observed in early September in one or two-year old canes.   It is not 
completely clear what causes this switch to live wood but it did seem to coincide with when the canes 
started to harden.  
 



 
Impact of GCB on Canes 
In the spring of 2005 we scouted a GR-7 vineyard and a Chardonnay vineyard for evidence of GCB 
tunnels in live canes (one year old wood). When a damaged cane was located, it was marked with 
flagging and a second, undamaged cane on the same vine of approximately the same number of nodes and 
position in the canopy was also flagged (one pair per vine). During the middle of the season we revisited 
marked canes and recorded whether they were alive or dead, the number of live nodes and number of 
clusters.  For the GR-7 vineyard we also obtained yield data for marked canes near the harvest date.  We 
repeated these observations in 2006, although I do not yet have these data fully analyzed.  However, the 
patterns in 2005 and 2006 appear similar. 
 
Cane diameter and number of nodes did not significantly differ between damaged and undamaged canes 
in the spring.  In general, survival of the canes was high regardless of whether a GCB tunnel was present 
(100% for undamaged canes and 98% and 93% for damaged GR-7 and Chardonnay, respectively).  We 
did observe significant negative effects of GCB damage on node survival, number of clusters per cane, 
and cluster weight for the GR-7 vines whereas no significant effects were observed for Chardonnay 
(Table 1). Note that we did not assess as many canes for Chardonnay compared to GR-7 and therefore our 
power to detect differences is less.  The magnitude reduction in cane parameters for GR-7 associated with 
GCB tunnels was from 15 to 20%.  The location of the tunnel may influence its impact.  Tunnels were 
located out on the cane rather than at the junction between one-year old and two-year old wood in 7 out of 
42 cases for GR-7.  Average survival of nodes was only 42% when damage was out on cane compared to 
66% when at the junction.  Similarly, yield was only 164 g when damage was out on the cane compared 
to 280 g when at the junction.  Fortunately, tunneling out on the canes appears relatively rare for the GR-
7.  This was not the case for the Chardonnay vineyard where over 50% of the damage was out on the 
cane.   

 
Table 1. Average performance of undamaged and GCB damaged canes (paired on vines) for a GR-7 
vineyard and a Chardonnay vineyard with a history of GCB problems.  Yield data not collected for 
Chardonnay vines.  The standard error of means provided in parentheses.  * indicates undamaged and 
damaged value significantly different at alpha < 0.05. 
 GR-7 Chardonnay 

Cane 
Assessment 

No GCB GCB P-value No GCB GCB P-value 

Prop. Node 
Survival 

(SE) 

0.72 
(0.032) 

0.62 
(0.036) 

0.017* 0.54 
(0.04) 

0.48 
(0.07) 

0.40 

Cluster # 
(SE) 

6.4 
(0.64) 

5.2 
(0.51) 

0.007* 13.8 
(1.5) 

13.4 
(2.2) 

0.87 

Fruit Wt (g) 
(SE) 

331 
(30.8) 

261 
(31.9) 

0.006*    

 
Removing dead wood from vineyard 
Assuming that adults, upon emergence in the late summer and fall, travel relatively short distances before 
boring into live canes, the removal of dead wood from the canopy and vineyard floor in the spring should 
result in reduced reproduction during the season and reduced damage in the fall. To test this idea we 
assigned plots of Elvira (8 rows in width by 4 panels) with a history of GCB to one of two treatments: 1) 
removal of dead wood from the canopy and vineyard floor or 2) leaving dead wood material in place. 
There were four replicate plots per treatment. The influence of removing dead wood on GCB was 
assessed in late fall by visually inspecting the junction between one-year old and two-year old live canes 
for fresh tunneling. 



A thorough removal of dead wood from the vineyard floor and canopy was a time consuming process.  
One replicate took a team of four workers about 4 hours to clear.  The removal of dead wood, however, 
did appear to reduce damage in the fall to some extent. Control plots had an average of 4.3% of one-year 
old canes with new tunnels while removal plots had an average of 2.8% for a 35% reduction.  This 
difference was not statistically significant (P = 0.2).  Note, though, that the number of replicates is  small 
and therefore, statistical power to detect differences is small.  The labor necessary to remove dead wood 
from the vineyard makes this approach to management of GCB problematic. We repeated this trial in 
2006 but instead of removing the dead wood we piled it in the row middle and thoroughly chopped it 
(pieces of wood less than 1 inch).  As of the writing of this article we had not yet evaluated the plots.  
 
Insecticide Trial 
Current management recommendations are to apply an insecticide (only Imidan is labeled in NY for 
GCB) in the spring to kill adults before they have a chance to mate and lay eggs.  We have been trying to 
test this option the last couple of years.  It’s a difficult pest to work with because the control measure is 
applied in the spring against the overwintered adult population but we need to wait until the fall or winter 
to evaluate damage caused by the new generation of adults.  In 2004 we set up a trial in a block of GR-7 
along the east side of Seneca Lake that was experiencing increasing problems with GCB. In this trial we 
examined the impact of insecticide applied at different timings during the spring on GCB damage in the 
fall.  Specifically, Imidan 70W was applied at a rate of 2.1 lb/A either once early, near budbreak (5/13), 
once about two weeks after budbreak (5/24), or three times during the spring from budbreak to the end of 
May (5/13, 5/24, 5/29). Plot size was 10 rows by 75 vines.  In the fall we found some evidence that 
treatment of adults in the spring reduced damage in the fall in this trial, although differences were not 
statistically significant.  

 
We repeated our insecticide trial again in 2005 with some modifications. Using a completely randomized 
block design, plots of vines 10 rows in width were assigned to one of the following four treatments: 1) 
untreated with insecticides from budbreak until prebloom period, 2) treated at budbreak and 14 days later 
with Imidan 70W (phosmet) at a rate of 2.1 lb per acre, 3) treated at budbreak, + 14 days, and + 28 days 
with Imidan, 4) treated once after harvest with Imidan.   Three replicates of the experiment were 
conducted using the interspecific hybrid GR-7 and one replicate was conducted using the hybrid Elvira.  
Replicates in the GR-7 cultivar were approximately 0.8 acres in size while in Elvira they were about 2.5 
acres.  Applications of insecticide were timed, as best as possible, to coincide with warm evening 
temperatures.  Treatments were applied using an air-assisted sprayer using 45 gallons per acre of water 
and treating every row. A spreader-sticker (LI -700) was added at a rate of 7.2 oz/A.  The pH of the water 
was 6.5.  Specific treatment dates were 9 May for first application at budbreak, 26 May for second spray 
date at budbreak + 14 days, and 14 June for the third application at budbreak + 14 days + 14 days.  The 
fall treatment was applied on 4 November 2005.  
 
The effect of spray treatments on GCB damage was evaluated during late 2005 and early 2006. We did 
not detect a statistically significant difference among treatments in this trial (P = 0.8, ANOVA).  Mean 
values suggest some slight effect of two or three sprays in the spring or one spray in the fall.  Three spring 
applications resulted in about a 23% reduction in damage relative to control while two spring applications 
or one fall application reduced damage by about 10%. The overall damage was considerably lower in the 
Elvira cultivar (0.03 tunnels/cane) compared to GR-7 (0.2 tunnels/cane).  Somewhat to our surprise, the 
magnitude of reductions appears not to be as large as we often see in insecticide trials.  The time delay 
between a spring application of the insecticide and damage in the fall caused by the offspring of the 
targeted adults may explain part of the problem.  This would be especially true if adults show significant 
movement across plots or from outside the vineyard area. We currently do not have good information on 
dispersal behavior of GCB.  The effectiveness of the fall application of insecticide may be compromised 
by difficulty in contacting adults due to thick canopy as well as movement of the adults.  Larger plot size 
may help reduce problems associated with adult movement.   



Conclusion 
Our overall conclusion based on the results of insecticide trials in 2004 and 2005 is that multiple 
applications of Imidan provide only limited benefit.  In 2006 we added a new insecticide to the trial, 
Lorsban 75W.  Our thinking is that Lorsban will provide longer residual activity and some vapor action to 
better contact adults in tunnels.  We will be evaluating this trial in late November and I should have some 
results to report at the meeting. 
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Disease Control in (Labrusca) Grapes 
 

Wayne F. Wilcox 
Department of Plant Pathology, Cornell University 

NY State Agricultural Experiment Station 
Geneva, NY 14456 -- wfw1@cornell.edu 

 
In this presentation, I’ll focus on disease control in native (primarily juice) grape varieties.  The 
information on Phomopsis, black rot, and downy mildew should be relevant to producers of V. vinifera 
and hybrid wine grapes as well.  Additional presentations will provide information on control of powdery 
mildew and Botrytis on wine grape varieties. 
 
Phomopsis.  This has been the most damaging disease on laburusca type grapes in recent years, 
particularly on Niagaras, which have proven to be highly susceptible to it.  Following are some reminders 
and new findings regarding its biology and control. 
 

 1.  Early sprays are the most important for control of rachis infections.  Fruit infections by the Phomopsis 
fungus can cause serious and spectacular losses in wet years (especially on Niagaras).  However, in the 
Lake Erie region of NY and PA, where Concord is the predominant variety, rachis infections are the most 
consistent cause of economic losses.  Rachis infections are also important on Niagaras, and as will be 
shown below, these apparently can expand into the fruit as well. 

 
In spray-timing trials conducted in Fredonia, NY each year from 1999-2004, we found that the first few 
weeks after the small clusters emerge is the most important period for controlling disease on the rachises 
(see Table 1 below). Sprays at this time also provide the greatest control of shoot infections, which serve 
as sources of Phomopsis spores in subsequent years if they are retained as canes or pruning stubs (or 
spurs on some wine grape varieties).  A minimal Phomopsis spray program should include at least one 
application relatively soon after clusters emerge, depending on rainfall. 
 
Studies that we conducted over several years in NY consistently showed that nearly all of the season’s 
spores are dispersed between bud break and fruit set, with very few spores detectable after early July.  
Annemiek Schilder’s studies at MSU have yielded generally similar results.  Newly-infected shoots and 
rachises do not produce spores that same season, so once the “overwintering” spores are gone, there is 
little danger of further infection.  Note, however, that if diseased berries appear 2 or more weeks before 
harvest, they have the potential to spread the disease to other fruit.  The degree of this threat has not been 
examined. 
 
2.  Spray timing to control berry infections.  In a trial conducted for 2 years in a commercial Niagara 
block in the Lake Erie region, we found that sprays applied shortly after cluster emergence (the important 
sprays for controlling rachis infections) also provided significant control of berry infections (Table 2).  
These results suggest that some berry infections probably result from the fungus growing into the fruit 
from the berry stem, which is consistent with observations of symptom development in the field.  Control 
improved when we continued sprays through the immediate prebloom period, and was almost complete 
when we continued until the 2nd postbloom spray. Note, however, the comment above re production of 
new spores from infected berries, and their unexamined potential to spread the disease to other berries 
during the pre-harvest period.  Also note that an abbreviated “early” spray progam (Table 2, Trt. #1) 
provided less control of rachis infections in this experiment than we typically obtain on Concords (Table 
1, Trt. #1).  
 
 
 
 



Table 1.  Effect of spray timing on Phomopsis rachis infections, 2004 (cv. Concord; Fredonia, NY) 
 
Trt #    Spray timing and material1  Phomopsis incidence (%)2 
 5/10 5/14 5/24 6/2 6/16 6/30 7/13 7/28 All3 Sev. ≥24 Sev. ≥35 

1. M M - - - - - - 18  4  0 
2. - M - - - - - - 28  13  7 
3. - - M M - - - - 49  24  7 
4. M M M M - - - - 14  6  2 
5. M M M M Z Z - - 9  2  0  
6. - - M M Z Z - - 43  23  8 
7. - - - M Z - - - 45  30  10  
8. - - - A A - - - 41  23  9 
9. - - - S S - - - 43  27  7 
10.  - - - - - - - -  85   62    19   
1Spray timing: 5/10 = 1-in shoots; 5/14 = 3- to 5-in shoots; 5/24 = 5- to 10-in shoots; 6/2 = prebloom; 
subsequent sprays = 1st thru 4th postblooms spray,, respectively. Spray materials, rate/A: M = Manex II, 
2.4 (sprays #1-3) or 3.2 (#4) qt; Z = Ziram 76WDG, 4 lb; A = Abound, 11 fl oz; S = Sovran, 3.2 oz. 
2Percent rachises infected as determined by examining 20 clusters per plot preharvest  
3 Percent rachises with any infection 
4 Percent rachises with infection severity rating of 2 (1-20% of cluster girdled) or higher 
5 Percent rachises with infection severity rating of 3 (21-50% of cluster girdled) or higher. 
 
Table 2.  Incidence and severity of Phomopsis fruit rot in a commercial Niagara vineyard subjected 
to various spray regimes (Westfield, NY; 2003)  
 
 Spray dates and materials1 Fruit infection (%)2 Rachis infection (%)3  

Trt. 5/14 5/28 6/11 6/24 7/8 7/22 Incidence Severity All Sev. ≥2 Sev. ≥3 
1. M M - - - - 22.5 b 2.4 cd 46.2 b 32.6 b 7.6 c 
2. M M M M - - 15.0 bc 1.0 cd 26.2 c 12.3 c 2.3 c 
3. M M M M Z Z 1.3 d 0.5 cd 12.5 cd 6.3 cd 3.8 c  
4. M M M M A A 1.3 d 0.1 d 3.7 d 1.3 d 0.0 c 
5. - - - M A - 11.4 c 3.9 bc 38.7 bc 32.6 b 21.3 b  
6. - - - - - - 32.5 a 9.8 a 75.0 a 60.1 a 35.1 a 
1Spray timing: 5/14 = 1- 3-in shoots; 5/28 =5-in shoots; 6/11 = 10- to 12-in shoots; 6/24 = prebloom; 7/8 
and 7/22 = 1st and 2nd postbloom sprays. Spray materials, rate/A: M = Manex II, 2.4 qt (sprays #1-3) or 
3.2 qt (#4); Z = Ziram 76WDG, 4 lb; A = Abound, 11 fl oz. 
2Clusters with any berry infection (incidence) and % area infected (severity).  
3 Incidence of rachis infection: all severity levels; those with any girdling infections (sev. ≥2); and those 
with >20% of berries girdled ( ≥3). 

 
 3.  Dead wood and canes may be particularly important sources of Phomopsis spores. The Phomopsis 

fungus is especially prolific in dead tissues, including dead wood.  The obvious practical implication of 
this observation is that removing dead wood during pruning operations is an important component of a 
Phomopsis management program.  This includes not only obvious sources such as dead canes and arms, 
but also less-obvious ones such as old pruning stubs.  Think of how Phomopsis cane lesions typically 
occur on the basal region of new shoots, then consider that a pruning stub is the simply most basal part of 
what was once a new shoot, now dead.  Then get rid of these stubs.  
   
4.  Fungicides.  Mancozeb, captan, and ziram have all provided good control of basal shoot infections in 
our fungicide trials. Our experience with the strobies has been mixed:  fine to maintain control of fruit and 
rachis infections near and after bloom, but not as good as the cheaper protectant fungicides when used in 
the early part of the season (where the strobies don’t belong, anyway).  The efficacy of sulfur and copper 
is limited, although we don’t have good recent data.  The jury’s still out on the efficacy and value of 
dormant sprays.  In New York, we’ve found that they can provide some modest benefit, but that one 
dormant spray plus one early-season application of mancozeb is significantly less effective than three 
sprays of mancozeb between 3-inch shoots and immediate prebloom.  We’ve been cooperating with 
Annemiek Schilder to examine this issue in depth, and hope to be able to report on initial findings at the 
Grand Rapids meeting. 



 
5.  Spray application technique.  Many growers like to spray alternate rows in the very early season (a 
critical time for controlling this disease), assuming that sufficient spray will blow through the target row 
and impact on vines in the “middle” row.  For 3 consecutive years, Andrew Landers (Cornell University) 
helped us examine this issue in a commercial Niagara vineyard. Consistently, vines in the middle row 
received less total spray than vines subjected to every-row spraying, and the coverage throughout the 
vines was more variable.  The benefits of alternate-row spraying are obvious and there's no reason to fix 
things if they ain’t broke; however, if you’re having trouble controlling Phomopsis and are using 
alternate-row spraying, the suggested remedy is similarly obvious. 
 
Downy mildew.  Recall that the fungus persists in the soil as resting spores (oospores) that originate 
within infected leaves.  Hence, the more infection last year, the more oospores this year, and the more 
likely that sprays at the start of the disease cycle will be important.  Typically, the first oospores mature 
and are ready to cause infection when five to six leaves have unfolded on new shoots (approximately 2 to 
3 weeks before bloom, or when shoots are about 10 inches long).   
 
“Primary” infections, originating from overwintering oospores in the soil, require a minimum rainfall of 
approximately 0.1 inch (to liberate the infective spores and splash them into the canopy or onto nearby 
sucker growth) and a temperature of 52°F or higher.  Of course, heavier rainfall and warmer temperatures 
will increase the probability and severity of primary infection.  
 
Once primary infections occur, new "secondary" spores (sporangia) form in the white downy growth 
visible on infected clusters and, particularly, on the underside of infected leaves.  Several different 
weather factors must come together for sporangia to form and spread the disease, but this can occur 
rapidly when they do.  Basically, what's required are warm, humid nights (to form the sporangia) with 
rain following soon thereafter (to allow germination and infection). Without rain, most of the 
ungerminated sporangia will die the next day if exposed to bright sunshine; however, many can survive 
under cloudy conditions, which helps to keep the epidemic running. 
 
Disease spread is most rapid with night and morning temps of 65-77°F, although it can occur down into 
the 50’s and up into the higher 80’s. With an incubation period (generation time) of only 4 to 5 days 
under ideal conditions, spread can be explosive if favorable weather persists (humid nights, frequent 
showers, long periods of cloudy weather).  As we’ve all seen.  
  
In many summers, the disease “goes on vacation” once a long spell of warm, dry weather occurs, and it 
can take some time to build back up afterwards. But in years without such conditions, the disease can be a 
problem all summer.  The erratic development of DM coupled with its explosive and potentially 
devastating nature make it an ideal candidate for scouting, especially in the summer once fruit have 
become resistant and the consequences of incomplete control are diminished (Note: fruit infections on 
Niagara are not as severe as on V. vinifera varieties).  No need to spray for it when it isn’t there, but you 
don't want to let it get rolling if it’s active.  
 
Clusters are susceptible to infection as soon as the fungus becomes active during the prebloom period.  
Recent research indicates that berries can become infected for about 4 weeks after bloom starts.  Spray 
trials and grower experience show that infections on Concord berries are generally controlled so long as 
an effective fungicide is included in the immediate prebloom and first postbloom sprays.  We do not have 
as good a feel for Niagaras, which may have a slightly wider "window of vulnerability".  For many years 
at Geneva, our standard test protocol on the extremely susceptible hybrid cultivar 'Chancellor' has been to 
start spraying about 2+ weeks prebloom and continue through 4 weeks post-bloom.  The best materials 
consistently provide good to excellent control of fruit and cluster stem infections using this schedule, even 
on the worst possible variety subjected to abnormally high inoculum pressure. 
  
Fungicides.  Ridomil remains the best downy mildew fungicide ever developed for use on grapes, but its 
cost and lack of activity against other diseases have limited its general use.  Although it’s highly prone to 
resistance development, this has never been detected on grapes in the U.S., probably due to its limited 
use.  Abound has provided excellent control every year since we began testing it in 1996, and Pristine (not 
for use on Concords—causes injury; OK on Niagaras) has always been equivalent or even a bit better. 
Sovran is marginal, it seems to be OK under moderate pressure or on only moderately susceptible 



cultivars like Concord, but has shown some weakness in wet years on more susceptible cultivars such as 
Niagara or V. vinifera varieties.  Recent reports of downy mildew resistance to the strobilurins in the mid-
Atlantic region—where high downy mildew pressure and a dominance of V. vinifera varieties has led to 
relatively heavy use--is a reminder to limit the number of seasonal sprays of these products. Copper, 
mancozeb, and captan are old standards because they work. 
 
Phosphorous acid formulations (e.g., Phostrol and Prophyt) have become very popular in NY due to a 
combination of cost, efficacy, and low impact on humans and the environment (4 hr REI, exempt from 
federal residue tolerances).  They provide both limited protective and substantial post-infection activity.  
When applied to active lesions, they do not eradicate the lesions, but do limit the production of new 
spores from them, thereby reducing the pressure for disease spread. 
 
Black rot.  A few reminders regarding biology and control: 
 
1.  As fruit mature, they become increasingly resistant to infection. Berries are highly susceptible to black 
rot from cap fall until 3-4 weeks (Concord) or 4-5 weeks (Riesling, Chardonnay) later.  Then, they begin 
to lose susceptibility, becoming highly resistant to immune about 5-6 weeks (Concord) or 6-7 weeks 
(Riesling, Chardonnay) post-bloom.  Although we have not tested them, we presume that other native and 
V. vinifera varieties respond similarly to the aforementioned representatives. In both experimental 
vineyards and commercial practice, we’ve regularly obtained excellent control with Nova or Elite sprays 
applied at the start of bloom plus 2 and 4 weeks later.  These timings provide protection throughout the 
period of peak susceptibility for native cultivars and during most or all of the time remaining before they 
become highly resistant. They also protect during the entire period of available fungal spores unless (i) 
mummies from the previous season were retained in the canopy during pruning (see below), or (ii) new 
black rot infections are currently active. Some labrusca growers get good control with just the first two of 
these sprays.  Some try spraying only twice and end up with the disease. 
 
Inoculum availability and weather have a lot to do with how soon you need to start spraying and when 
you can stop.  Minimal programs like those described above have consistently worked well in vineyards 
with good control the previous year, but are risky in vineyards where BR has been a regular problem and 
inoculum is plentiful.  
 
2.  Mummies retained in the canopy provide significantly more pressure for BR development than those 
dropped to the ground.  Mummies in the canopy produce many more spores than those on the ground, 
and they continue to produce massive numbers of spores into August, long after spores have been 
depleted from the ground mummies.  Furthermore, spores from canopy mummiesare much more likely to 
land on and infect susceptible berries than are those produced from mummies on the ground, since they 
are released right next to the the current season’s clusters.  Even a few mummies retained within the vine 
can cause significant levels of infection around them.  For those trying to control BR with a minimum 
number of sprays, and especially those avoiding conventional fungicides (e.g., “organic” growers), 
removing all mummies from the canopy is critical. 
 
3.  The incubation period for the disease can be very long.  In NY, we’ve found that clusters infected 
during the first few weeks after bloom show symptoms about 13-15 days later and that disease progress is 
typically completed within 21 days after the infection event.  However, clusters infected near the end of 
their susceptible period do not even start developing symptoms until 3 to 5 weeks after infection.  Thus, 
black rot that begins to show up in mid- to late August is probably the result of infections that occurred in 
mid- to late July, depending on the cultivar.  This fact should be considered when trying to determine 
“what went wrong” should such disease occur.  
  
4.  Fungicides.   Nova and Elite have been the “kings” in our trials, although the strobies have often been 
right up there with them. All of the strobies appear to be equally effective against BR, and provide very 
good to excellent control, equal to mancozeb and ziram under moderate pressure and superior to them 
under very wet conditions, when superior performance is most important. Mancozeb, ferbam and ziram 
are old standards and provide good control under most commercial conditions. Captan, Rubigan, and 
Procure are only fair, and are likely to be inadequate if there's any pressure.  Sulfur is poor.  Copper is 
only moderately effective, it’s the best option for organic growers, but needs to be applied frequently 
under even moderately heavy disease pressure. 




