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OBJECTIVES

I.  Determine the efficacy of novel dormant treatments for the control of Phomopsis diseases (caused by P.
viticola), and their potential utility within a reduced-spray program.

II.  Quantify the degree of inoculum reduction provided by these treatments.

PROCEDURES AND RESULTS

I.  Determine the efficacy of novel dormant treatments for the control of Phomopsis diseases (caused by P.
viticola), and their potential utility within a reduced-spray program.

The experiments in support of this objective were conducted in both Michigan and New York, utilizing
identical materials (and, for some treatments, spray timings) to allow direct comparisons of the results.

New York trials
In New York, the experiment was conducted at Cornell's Vineyard Laboratory in Fredonia (Lake Erie

region) in two different blocks, one of cv. Concord and one of cv. Niagara.  Each block had been hedge-pruned
and left unsprayed for Phomopsis over multiple years preceding the experiment, in order to build up high levels of
inoculum in the vines.  Dormant treatments were applied shortly before bud break on 27 April.  Some vines
receiving these treatments received no other Phomopsis sprays for the remainder of the season, to determine the
effects of the dormant treatments alone; others received one additional application of mancozeb (Dithane
Rainshield , 3 lb/A) at the 5-inch shoot growth stage, to determine the utility of the dormant treatments as a
component within a reduced-spray program.  Check treatments included a single application of Dithane at the 5-
inch shoot stage, minus any dormant spray, and an untreated control.  A treatment encompassing three sprays of
Dithane before bloom and one of Abound post-bloom was also included as a “full” spray program.  In addition to
these Phomopsis materials, a single spray of Elite was applied to all vines near bloom to control black rot, and
two midsummer sprays of ProPhyt were applied to the Niagara vines to control downy mildew.  All applications
were delivered with a hooded boom sprayer providing 100 gpa (200 gpa for the post-bloom Abound application);
specific application dates are shown in Tables 1 and 2 below.  In each block, individual plots consisted of six
vines (two post lengths), with four replications per treatment arranged in a randomized complete block design.

Shoot infection was rated in the Niagara plots on 17 August, prior to periderm formation, by examining
the basal five internodes on each of 10 shoots per plot and assigning each internode a disease severity value of 0
(none), 1 (light), 2 (moderate), or 3 (severe).  Rachis infections were assessed on 14-15 September, by examining
20 clusters per plot and rating each one on a 0-5 scale, where 0 = no disease; 1 = incidental lesions, no girdling; 2
= girdling lesions impacting <20% of the berries; 3 = girdling lesions impacting 20-50% of the berries; 4 =
girdling lesions impacting 50-80% of the berries; and 5 = girdling lesions impacting >80% of the berries.  Most
diseased fruit were associated with diseased rachises and pedicels, so fruit rot was not rated separately.  In
addition to the disease ratings, yield data were obtained in the Niagara block by hand-harvesting all bunches from
the center two vines of each plot on 18 September, immediately before commercial harvest.

The data in Table 1 show that when used as the only sprays against Phomopsis, all four dormant
treatments provided modest, but statistically significant reductions (11-20% relative to the untreated check) in the
incidence of shoots with any disease.  Two of these treatments (Microthiol and Sulforix) also provided significant
reductions (67 and 69%, respectively) in the frequency of shoots with “moderate” or “severe” disease ratings.
Providing an additional spray of Dithane at the 5-inch growth stage increased control of shoot infections
significantly for all dormant treatment.   These levels of control were no better than that provided by a single
spray of Dithane alone (Trt #9) when comparing shoots with all levels of infection.  However, the frequency of
shoots with “moderate” or “severe” infection was significantly lower when Dithane was integrated with a dormant
spray of Sulforix or Sulfur 6L than when it was applied alone.

The incidences of infected rachises or of rachises with any form of girdling infection (severity rating ≥2)
were not affected by dormant treatments, i.e., there were no statistically significant differences when comparing
(i) the dormant-only treatments (#1, 3, 5, and 7) versus the unsprayed check (#11); or (ii) the dormant sprays plus
an additional Dithane application (#2, 4, 6, and 8) versus a single Dithane spray only (#9).  However, integrating a
dormant application of Microthiol or Sulforix with a single Dithane spray at 5-inch shoots reduced the frequency
of the most severely infected clusters (>50% of berries girdled) relative to that in the Dithane-only treatment.

The “full” fungicide program (three Dithane sprays pre-bloom plus one Abound spray post-bloom)
provided the greatest control, and was significantly more effective than all other treatments in reducing the
frequency of shoots and rachises showing any disease.  However, some treatments integrating a dormant spray
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with a single Dithane application provided statistically-equivalent control of the more severe levels of infection.
Variability in yield among such small plots was high, reducing the statistical significance of most differences
among treatments.  However, the “full” spray program provided 3.1 tons/A more yield than the untreated check,
reflecting the heavy losses due to rachis girdling and fruit rot in the latter treatment, and this difference was
statistically significant.

TABLE 1.  Effect of dormant treatments for control of Phomopsis on Niagara grapevines in Fredonia, NY
                                               Disease incidence (%)z                      

Dormant spray      Additional        Shoot                    Rachis               
Trt. #    (Material, rate/A)      sprays(s), timingy         Allx        Sev. ≥2w          Allx        Sev. ≥2v    Sev. ≥3u    Yield (t/A)z   

1. Microthiol, 10 lb ---- 79.5 b 11.5 cd 50.0 a-d 41.3 abc 18.8 a 8.6 ab
2. Microthiol, 10 lb 5/15 56.0 e 3.5 efg 30.0 d 16.3 de 0.0 e 8.4 ab
3. Sulforix, 1 gal ---- 75.0 bc 11.0 d 56.3 abc 37.5 a-d 7.5 a-d 9.2 ab
4. Sulforix, 1 gal 5/15 58.0 e 3.0 fg 40.0 a-d 22.5 bcd 0.0 e 9.6 ab
5. Sulfur 6L, 2.5 gal ---- 82.5 b 21.0 bc 55.0 a-d 43.8 ab 13.8 ab 9.1 ab
6. Sulfur 6L, 2.5 gal 5/15 63.5 de 2.5 g 32.5 cd 23.8 a-d 5.0 cde 8.8 ab
7. Cuprofix, 3 lb ---- 83.0 b 30.0 ab 60.0 ab 42.5 abc 11.3 abc 6.6 b
8. Cuprofix, 3 lb 5/15 69.5 cd 7.0 def 43.8 a-d 21.3 cde 2.5 de 9.1 ab
9.          ----- 5/15 64.5 cde 8.5 de 37.5 bcd 26.3 bcd 7.5 bcd 10.0 a
10.          ----- 5/5, 5/15, 6/8, 6/21 37.5 f 1.5 g 10.0 e 5.0 e 2.5 de 10.8 a
11.          ----- ---- 93.5 a 35.0 ab 65.0 a 47.5 a 16.3 ab 7.7 b

z Values represent the means from four replicate plots per treatment.  Means not followed by a common letter are
significantly different (P = 0.05) according to the Waller-Duncan Bayesian-ratio t-test.
y Spray applications on 5/5, 5/15, and 6/8 = Dithane Rainshield, 3 lb/A; 6/21 application = Abound, 12 fl oz/A.
x Frequency of all infected shoots or rachises (regardless of severity).
w Frequency of shoots with disease severity rating of 2 (moderate) or 3 (severe).
v Frequency of rachises with any degree of girdling (severity rating of 2 or higher).
u Frequency of rachises with girdling affecting >50% of the berries (severity rating of 3 or higher).

 
Shoot infection was very light in the Concord block, so was not rated.  Rachis infections were rated near

the end of commercial harvest on 26-27 October, using the same procedures as for the Niagara block.  These data
are presented in Table 2 below.

 TABLE 2.  Effect of dormant treatments for control of Phomopsis on Concord grapevines in Fredonia, NY
                            

Dormant spray      Additional Rachis disease incidence (%)  [% disease control]z          
Trt. #   (Material, rate/A)                  sprays(s), timingy                               Allx                   Severity ≥2w                             

1. Microthiol, 10 lb…………………----……………………….. 43.8 bc [19] 26.3 bc [22]
2. Microthiol, 10 lb…………………5/15…………………….. 26.3 de [51] 16.3 de [52]
3. Sulforix, 1 gal……………………----……………………... 32.5 cd [40] 16.3 de [52]
4. Sulforix, 1 gal………………........5/15…………………….. 28.8 d [47] 13.8 e [59]
5. Sulfur 6L, 2.5 gal………………....----…………………….. 42.5 bc [21] 22.5 cd [33]
6. Sulfur 6L, 2.5 gal………………...5/15…………………….. 36.5 cd [33] 25.0 bc [26]
7. Cuprofix, 3 lb………………………----………………………56.3 a [00] 37.5 a [00]
8. Cuprofix, 3 lb……………………..5/15…………………….. 33.8 cd [37] 23.8 cd [30]
9.          -----………………………….5/15………………….... 33.8 cd [28] 23.8 cd [30]
10.          -----…………………....5/5, 5/15, 6/8, 6/21…………… 17.5 e   [67] 11.3 e [67]
11.          -----…………………………----…………………… 53.8 ab 33.8 ab

z Values represent the means from four replicate plots per treatment.  Means not followed by a common letter are
significantly different (P = 0.05) according to the Waller-Duncan Bayesian-ratio t-test.  Bracketed values denote
the percent disease control relative to the unsprayed check treatment.
y Spray applications on 5/5, 5/15, and 6/8 = Dithane Rainshield, 3 lb/A; 6/21 application = Abound, 12 fl oz/A.
x Frequency of all infected rachises (regardless of severity).
w Frequency of rachises with any degree of girdling (severity rating of 2 or higher).

 Results from the Concord block were qualitatively similar to those from the Niagara block, although
disease severity was generally lower on this somewhat less susceptible cultivar.  When applied alone, only
Sulforix provided a significant reduction in the incidence of rachises showing any infection.  As with the Niagara
vines, applying a single spray of Dithane at 5-inch shoot growth in addition the dormant treatments reduced this
incidence significantly, but to a level no different than that of the single-Dithane treatment alone. All dormant
treatments except Cuprofix reduced the incidence of rachises with any girdling lesions to a level comparable to
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that provided by the single Dithane spray, and the dormant Sulforix plus later Dithane treatment reduced the
frequency of girdled rachises to a level similar to that of the “full” spray program.

Michigan trials
Similar treatments to those in NY were applied in a Concord vineyard and a Niagara vineyard on

commercial farms in Lawton, MI. Treatments were applied to 4-vine plots replicated four times in a randomized
complete block design. Sprays were applied with an R&D Research CO2 cart-styled sprayer equipped with six
bottles (0.8 gal each), a twin gauge Norgren pressure regulator set at 55 psi, and a single XR TeeJet 8002VS
nozzle on a 5-ft spray boom. Spray volume was 30 gpa in ‘Concord’ and 40 gpa in ‘Niagara’. In the Concord
vineyard, Phomopsis and black rot infection incidence (% canes or clusters with any symptoms) and severity (%
cane or berries infected on diseased samples only) were assessed on 25 random internodes and 25 clusters on the
two center vines of each plot on 16 Aug. In the Niagara vineyard, Phomopsis and black rot incidence (% clusters
with any symptoms) and severity (% fruit or rachis infected on infected clusters only) were assessed on 25
randomly selected clusters from the center vine of each plot on 8 Sep. Overall severity was calculated as
(incidence x severity)/100.

Both vineyards were severely damaged by a spring frost which killed many of the primary shoots,
resulting in variability in growth stages within the vineyard. The Niagara vineyard varied in elevation so damage
was worse in two of the four blocks. Due to the delay in development of secondary buds, the 5-inch shoot spray
was delayed until early June in the Concord vineyard. Phomopsis pressure was more severe in Niagara than
Concord, while black rot pressure was more severe in Concord than Niagara. Therefore Phomopsis was only rated
on the canes in Concord. In the Niagara vineyard, all single dormant sprays were statistically similar in their
performance and significantly better than the untreated control in reducing overall severity of Phomopsis cluster
infection (Table 3); they provided 42-49% control of rachis infection and 43-46% control of fruit infection. They
were also statistically similar to a single Dithane spray, which was numerically slightly better than the single
dormant sprays (56 and 53% control, respectively). Adding a Dithane spray at the 5-inch shoot stage to the
dormant sprays did not significantly improve control.  However, the 3-spray program (2 Dithane and 1 Abound)
was significantly better than the other programs.

TABLE 3.  Effect of dormant treatments for control of Phomopsis on Niagara grapevines in Lawton, MI, 2006.
                                                          Phomopsis                                       

Dormant spray z      Additional        Rachis infection (%)x         Fruit infection (%)   
Trt. #    (Material, rate/A)      sprays(s), timingy         Inc       O’all Sev     Control w    Inc            O’all Sev  Control

1. Microthiol, 10 lb ---- 100.0 a 14.4 bc [46.1] 88.0 ab 16.1 b [46.0]
2. Microthiol, 10 lb 5/19 100.0 a 13.9 bc [47.9] 84.0 ab 15.6 b [47.7]
3. Sulforix, 1 gal ---- 99.0 ab 13.5 bc [49.4] 86.0 ab 16.3 b [45.3]
4. Sulforix, 1 gal 5/19 99.0 ab 17.3 b [35.2] 88.0 ab 17.0 b [42.9]
5. Sulfur 6L, 2.5 gal ---- 99.0 ab 13.5 bc [49.4] 86.0 ab 18.3 b [45.3]
6. Sulfur 6L, 2.5 gal 5/19 95.0 b 13.3 bc [50.2] 81.0 b 15.0 b [49.7]
7. Cuprofix, Ultra, 1.5 lb ---- 100.0 a 15.6 bc [41.6] 91.0 ab 17.1 b [42.6]
8. Cuprofix, Ultra, 1.5 lb 5/19 98.0 ab 15.2 bc [43.1] 85.0 ab 20.0 b [32.9]
9.          ----- 5/19 99.0 a 11.8 bc [55.8] 88.0 ab 14.1 b [52.7]
10.          ----- 5/19, 6/6, 6/22 86.0 c 10.0 c [62.6] 46.0 c 6.3 c [78.9]
11.          ----- ---- 100.0 a 26.7 a - 96.0 a 29.8 a -

z Dormant sprays were applied on 17 April, just before bud break.
y Spray applications on 5/19 (5-in shoots) and 6/6 (immediate prebloom) = Dithane Rainshield, 3 lb/A; 6/22 (1st

postbloom) application = Abound, 12 fl oz/A.
x Values represent the means from four replicate plots per treatment.  Means not followed by a common letter are
significantly different (P = 0.05) according to the Protected LSD test.
w Bracketed values denote percent control relative to the untreated check.

Black rot symptoms in Niagara were controlled fairly well by the single dormant sprays (57-76% control),
although disease severity was relatively low in the check treament (Table 4). While none of the dormant sprays
were significantly different from each other, there was a trend for Sulforix and Sulfur 6L to be more effective than
Microthiol and Cuprofix (a similar trend was also observed in the case of Phomopsis). Adding a Dithane spray at
the 5-inch shoot stage to the dormant sprays consistently improved control, although the differences were not
statistically significant. The single dormant sprays were statistically similar to the single Dithane spray and to the
3-spray program.
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In the Concord vineyard, dormant sprays provided low to moderate control of Phomopsis on the canes; results
were quite variable (8-60% control), probably reflecting patchy disease occurrence in the vineyard, but Sulforix
appeared to be the most effective. The best control was achieved with the 3- and 4-spray programs (81-83%). The
level of black rot control was more impressive than control of Phomopsis; the reason for this is not clear but is
probably related to environmental conditions. Single dormant sprays provided 54-79% control, with Sulforix and
Cuprofix performing better than Microthiol and Sulfur 6L or a single Dithane spray at the 5-inch shoot stage,
which in this case did not occur until early June. Adding a Dithane application significantly improved control of
Microthiol, Sulfur 6L, and Cuprofix. The best control was afforded by the 3- and 4-spray schedules, which were
similar to each other (both provided 98% control).

TABLE 4.  Effect of dormant treatments on incidence and severity of black rot on the clusters of
Niagara grapevines in Lawton, MI, 2006.
              Dormant spray z      Additional        Black rot (%)x   
Trt. #    (Material, rate/A)      sprays(s), timingy         Inc       O’all Sev     Control w     

1. Microthiol, 10 lb ---- 27.5 abc 2.8 bc [59.9]
2. Microthiol, 10 lb 5/19 17.5 bc 1.5 bc [78.0]
3. Sulforix, 1 gal ---- 23.8 bc 2.0 bc [71.5]
4. Sulforix, 1 gal 5/19 18.8 ab 1.0 c [85.4]
5. Sulfur 6L, 2.5 gal ---- 18.8 bc 1.7 bc [75.5]
6. Sulfur 6L, 2.5 gal 5/19 15.0 bc 1.4 c [80.5]
7. Cuprofix Ultra, 1.5 lb ---- 25.0 abc 3.0 bc [57.2]
8. Cuprofix Ultra, 1.5 lb 5/19 13.8 c 1.2 c [83.4]
9.          ----- 5/19 21.3 bc 1.5 bc [78.6]
10.          ----- 5/19, 6/6, 6/22 11.3 c 1.1 c [84.4]
11.          ----- ---- 41.3 a 6.9 a -

z Dormant sprays were applied on 17 April, just before bud break.
y Spray applications on 5/19 and 6/6 = Dithane Rainshield, 3 lb/A; 6/22 application = Abound, 12 fl oz/A.
x Values represent the means from four replicate plots per treatment.  Means not followed by a common
letter are significantly different (P = 0.05) according to the Protected LSD test.
w Bracketed values denote percent control relative to the untreated check.

TABLE 5.  Effect of dormant treatments for control of Phomopsis and black rot on Concord grapevines in
Lawton, MI, 2006.
                                  Phomopsis              Black rot

Dormant spray z      Additional        Cane infection (%)x         Fruit infection (%)   
Trt. #    (Material, rate/A)      sprays(s), timingy         Inc       O’all Sev     Control w    Inc         O’all Sev     Control

1. Microthiol, 10 lb ---- 31.0 cd 1.8 cd [46.3] 63.0 ab  12.4 b [53.7]
2. Microthiol, 10 lb 6/6 39.0 ab 2.8 ab [15.2] 51.0 cde 7.4 cd [72.2]
3. Sulforix, 1 gal ---- 27.0 de 1.3 d [60.1] 42.0 ef 5.6 de [78.9]
4. Sulforix, 1 gal 6/6 33.0 bcd 3.2 a [2.4] 56.0 bc 7.5 cd [72.0]
5. Sulfur 6L, 2.5 gal ---- 31.0 cd 2.5 abc [23.8] 51.0 cde 9.0 bc [66.4]
6. Sulfur 6L, 2.5 gal 6/6 29.0 cd 2.4 abc [28.4] 45.0 def 4.3 ef [83.9]
7. Cuprofix Ultra, 1.5 lb ---- 41.0 a 3.0 a [8.2] 54.0 bcd 6.7 cd [75.0]
8. Cuprofix Ultra, 1.5 lb 6/6 29.0 cd 2.2 abc [33.2] 35.0 f 3.6 f [86.5]
9. Cuprofix Ultra, 1.5 lb 6/6, 6/27 20.0 e 0.6 e [80.8] 18.0 g 0.6 g [97.8]
10.          ----- 6/6 30.0 cd 2.0 bcd [40.6] 54.0 bcd 11.8 b [55.9]
11.          ----- 4/30, 6/6, 6/13, 6/27 21.0 e 0.6 e [83.2] 19.0 g 0.5 g [98.2]
12.          ----- ---- 36.0 abc 3.3 a - 69.0 26.7 a -

z Dormant sprays were applied on 18 April, just before bud break.
y Spray applications on 4/30 (2-in shoots), 6/6 (5- to 8-in shoots) and 6/13 (immediate prebloom) = Dithane
Rainshield, 3 lb/A; 6/27 (1st postbloom) application = Abound, 12 fl oz/A.
x Values represent the means from four replicate plots per treatment.  Means not followed by a common letter are
significantly different (P = 0.05) according to the Protected LSD test.
w Bracketed values denote percent control relative to the untreated check.
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II.  Quantify the degree of inoculum reduction provided by these treatments.

In New York, spores were trapped throughout the season from each replicate plot of the four dormant
treatments (#1, 3, 5, and 7) and the untreated check in the NY Niagara block, utilizing the same technique
employed in previous investigations of inoculum release by the Phomopsis fungus.  A 1-meter length of rain
gutter, was suspended immediately beneath the top-wire cordon of the sampled vine, and the collected rain and
water-dispersed spores were collected after draining through a plastic tube into a 1-gallon collection jug. The jugs
were retrieved after each rainfall event and the samples were frozen until they were evaluated in the autumn. This
was accomplished by concentrating the spores by centrifugation, then determining the total number recovered
from each sample with the aid of a microscope and hemacytometer. The total number of spores collected from
each plot over the entire season was then calculated and the data were compared using analysis of variance.

As shown in Table 6 below, there was no statistical difference in the number of spores recovered from
any of the treatments.  Considering the modest, but statistically significant reductions in disease severity recorded
in the same plots, these results suggests two possibilities: (i) The spore-trapping method was not sensitive enough
to detect any reductions in inoculum provided by the dormant treatments; or (ii) Reductions in disease severity
were the result of redistribution by rainfall of dormant-applied fungicide onto young growing shoots and rachises,
rather than a reduction of inoculum on the vine.  We hope to better answer this question with data from a second
and final year of this project.

TABLE 6.  Effect of dormant treatments on quantity of Phomopsis inoculum dispersed from Niagara grapevines
in Fredonia, NY, in 2006.

                            
Dormant spray          Total number of

Trt. #   (Material, rate/A)                                     Phomopsis spores (season)z                                            
1. Microthiol, 10 lb……………………………... 331,490,000  
3. Sulforix, 1 gal………………………………... 296,030,000
5. Sulfur 6L, 2.5 gal………………….………… 284,450,000
7. Cuprofix, 3 lb………………………………… 349,440,000
11. Untreated …………………………………… 310,310,000

z Values represent the means from four replicate plots per treatment.  Mean differences were not significantly
different (P = 0.05) according to the Waller-Duncan Bayesian-ratio t-test.

In Michigan, spores were trapped in rain water throughout the season from three replicate plots of the
four dormant treatments (#1, 3, 5, and 7) and the untreated check in the Niagara vineyard, utilizing 8-inch funnels
attached to 3-L soda bottles with plastic tubing. Water samples were retrieved each week and the samples were
refrigerated, then centrifuged to concentrate the sample. The total number of spores was determined with the aid
of a microscope and hemacytometer. The total number of spores collected from each plot over the entire season
was then calculated and the data were compared using analysis of variance. Total numbers of spores over the
season were not significantly different between the treatments, probably due to high variability within the
vineyard, but there were two periods (weeks prior to 4/29/06 and 6/8/06) that spore numbers were significantly
lower (P=0.03 and P=0.07, respectively) in the dormant spray treatments than in the control. These times
coincided with the first collection after the dormant spray and the 5-inch shoot stage which appears to be a critical
period for control. This would indicate that dormant sprays indeed have an effect on the fungal inoculum itself.

TABLE 7.  Effect of dormant treatments on quantity of Phomopsis inoculum dispersed from Niagara grapevines
in Lawton, NY, in 2006.

  Number of                   Number of                   
Dormant spray   spores in week               spores in week        Total number of

Trt. #   (Material, rate/A)           prior to 4/29/06                 prior to 6/8/06          Phomopsis spores (season)z_
1. Microthiol, 10 lb   56,000  a            1,686,563 a   5,971,991  NS  
3. Sulforix, 1 gal   40,389  a 591,300 a      20,254,651  
5. Sulfur 6L, 2.5 gal   81,139  ab             871,044 a      13,538,781
7. Cuprofix Ultra, 1.5 lb   31,444  a     436,471 a   6,128,165

 11. Untreated 153,667  b 12,916,47  b 22,287,955

z Values represent the means from three replicate plots per treatment. Means not followed by a common letter are
significantly different (P ≤ 0.10) according to the Protected LSD test. NS = not significant.
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APPENDIX

1. IMPACT STATEMENT:  Phomopsis infections of rachises and berries are the most consistent
cause of disease losses on native American grape cultivars in the Great Lakes region.  The results
of this research will help growers and advisors determine the efficacy of a new approach to
managing the disease relative to traditional spray programs.

2.  PUBLICATIONS AND PRESENTATIONS:  Since this was the first year of funding, most
publications and presentations relevant to this funding cycle will occur during its second half
(1/1/06 – 6/30/07).  Following are those that have been produced and those that are pending:

Presentations:
1. Disease control programs for grapes, with an emphasis on labrusca cultivars.  Great

Lakes EXPO, Grand Rapids, MI.  Dec. 6, 2006
2. Using dormant sprays to control Phomopsis and other grape diseases”, Southwest Horticulture

Days, February 6-7, 2007.
3. Dormant sprays as an IPM tool. Early Season IPM Meeting, March 21, 2007.

Publications:
1. Disease control programs for grapes, with an emphasis on labrusca cultivars.  Proc. Great

Lakes EXPO 2006.
2. New Developments in Grape Disease Control.  Wine East: April, 2007.
3. Grape disease Control, 2007.  Annual 20-page newsletter article distributed to growers in

NY and multiple eastern states.  April, 2007.
4. Dormant sprays as an IPM tool, Fruit Crop Advisory Alert, March, 2007.


