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In this presentation, I'll focus on some major factors pertaining to the three most important fungal diseases 

of juice grapes, plus our recent experiences with Revus Top injury to Concords.  In my companion 

presentation on Disease Control in Wine Grapes, I'll focus on powdery mildew and Botrytis. 

 

PHOMOPSIS  
 1. Early sprays are the most important ones for avoiding economic loss.  In multiple spray-timing trials, 

we’ve found that applications during the early shoot growth period (beginning soon after clusters first 

become visible, about 3 inches of shoot growth) are the most important ones for controlling Phomopsis on 

the rachises. Rachis infection is the most economically important phase of this disease on Concords and is 

highly significant on Niagaras as well.  Furthermore, many (most?) of the berry infections that develop on 

Niagaras appear to begin in the rachis or pedicel (berry stem), then expand into the berry.   

 

 Knowing this, we set up a trial in a Niagara vineyard, looking at the bottom-line (yield) effect of a single 

mancozeb spray applied at the 3- to 5-inch shoot stage versus a "full on" program of three prebloom 

mancozebs versus a post-bloom Abound.  As the data below show, the one spray applied soon after 

cluster emergence provided an additional 2.3 tons/A at harvest in both years of the trial, whereas there 

was only modest additional benefit from the three additional sprays. 

   

 Yield (tons/A)__    
Phomopsis program 2006 2008      
None………………………………………. 7.7  13.2  
Mancozeb, 1x*………………………….... 10.0  15.5   
Mancozeb, 3x + Abound, 1x**…………… 10.8  16.4   

*Dithane 3 lb/A, applied 3- to 5-inch shoot growth 
**Dithane 3 lb/A, applied 1-in shoots, 3- to 5-in shoots, and 2 wk later; Abound, 12 fl oz/A 
applied first postbloom spray 
 

 It's very possible that the additional sprays may have provided more benefit in different vineyards and/or 

different years.  The take-home message is not that that you never need more than one Phomopsis spray.  

Rather, it is that a minimal Phomopsis spray program should include at least one application during the 

period soon after clusters emerge.  

 

2.  In NY, we have not seen enough benefit from dormant sprays to warrant the expense and inonvenience 

of applying them.  Lime sulfur (calcium polysulfide) has been labeled for many years to use at a rate of 10 

to 15 gal/A as a dormant spray, to "burn out" the overwintering spores of the Phomopsis fungus before 

they can infect the vine once growth begins.  We have found some benefit from these sprays, but not 

enough to eliminate traditional protective sprays during the growing season.  For example, a dormant lime 

sulfur spray at a rate of 15 gal/A plus one subsequent mancozeb spray gave the same control as three 

mancozeb sprays alone, but the lime sulfur program was far more expensive and unpleasant.  In three 



different trials, attempts to use a much lower rate of lime sulfur (1 gal/A) or other products such as copper 

or standard sulfur formulations (Microthiol, Thiolux) as dormant sprays have not provided any benefit.  

 

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

especially prolific in dead tissues, including dead wood.  Thus, removing dead wood during pruning is an 

important component of a Ph management program.  This includes not only obvious sources such as dead 

canes and arms, but also less-obvious ones such as old pruning stubs.  The Ph fungus can remain active in 

such wood for several years, so a “dirty” block is going to stay that way until you prune the stuff out.   

  

4. Fungicides.  Mancozeb, captan, and ziram have all provided very good to excellent control of shoot 

and rachis infections in our trials. These are the standards for a reason.  Experience with the strobies has 

been mixed, with Pristine appearing the best.  Sulfur, although touted as a Phomopsis material in 

California (where it doesn’t rain during most of the growing season), has not given us any control.   

 

5. Spray application technique.  Many growers like to spray alternate rows in the early season when it’s 

critical to control Phomopsis, assuming that sufficient spray will blow through the near rows and impact 

on vines in the “middle” rows.  For 3 consecutive years, Andrew Landers helped us examine this issue in 

a commercial Niagara vineyard. Consistently, vines in the middle row received less spray than vines 

subjected to every-row spraying, and the coverage on them was much more variable.  There's no reason to 

fix things if they ain’t broke, but if you’ve had trouble controlling Phomopsis while using alternate-row 

spraying, the suggested remedy is obvious. 

 

DOWNY MILDEW  
1.  It's a drag racing champion. (Huh?) For downy mildew to really get going, several specific 

environmental factors need to come together at the same time (warm, humid nights and daily 

thundershowers will do it).  If they don't, nothing happens.  But when they do, this disease can take off 

like a drag racer, with a new generation every 4 to 5 days.  So, barely detectable levels can increase to 

epidemic proportions before you know what hit you if you aren't paying attention or underestimate the 

threat.  On juice grapes, Niagaras in particular, this can translate into significant fruit loss if there's a hole 

in the protective program.  On V. vinifera cultivars (and Niagaras to a lesser extent), it can also mean 

premature leaf loss and increased risk of winter injury.  It's an easy disease to control in some years and 

an easy one on which to "get behind the 8-ball" in others.  Be vigilant and don't let that happen.  

 

2. Fruit susceptibility.  Clusters are highly susceptible to infection as soon as the fungus becomes active 

(usually, about 2 to 3 weeks before bloom).  How long berries remain susceptible after they've formed is a 

bit unclear.  Research indicates that they become highly resistant to direct infection within about 2 weeks 

after set, although additional losses resulting from berry stem infections and subsequent movement into 

the fruit can occur under wet conditions for at least 2 more weeks after that.  In western NY, many 

Niagara vineyards incurred significant losses from berry stem infections initiated 3 to 4 weeks after 

bloom in our very wet summer of 2008, generally the result of (i) stopping sprays too early; (ii) stretching 

intervals way too long; and/or (iii) poor spray coverage on clusters within the dense post-bloom canopies.   

 

3. Standard fungicides.  Ridomil remains the best downy mildew fungicide ever developed, but cost and 

lack of activity against other diseases have limited its use.  Although it’s highly prone to resistance 

development, this has never been detected on grapes in the U.S., probably due in large part to its limited 

use.  But if you get to the point that you’re ready to call in the big guns, this is your Howitzer.  Abound 

has provided very good to excellent control every year since we began testing it in 1996, and Pristine has 

typically been even a tad better.  However, resistance to these materials is common in many locations 

where they've been used heavily (and this is the type of resistance where they don't work at all, not 

something you want to discover after the fact).  These are great fungicides when they work, but don't burn 

them out:  no more than two applications of any "Group 11" (resistance management group on the front of 



the EPA label) product per year, and be sure to use at least one other unrelated material each season if you 

only apply a limited number of DM sprays. Among the other strobies, Sovran seems to be OK under 

moderate pressure or on marginally-susceptible cultivars (e.g., Concord), but don’t rely on it in a bad year 

or site.  Flint is poor.  (Reason, a related material, is discussed with other new products below).   

 Copper, mancozeb, and captan are old standards because they work, but are prone to wash-off 

under heavy rains and may need to be reapplied more frequently in wet years.  Ziram is much better than 

nothing, but wouldn’t be your first choice if good materials were an option.   

 The phosphonates (phosphites, phosphorous acids) have given us excellent control of foliar 

infections, within limits (10-day intervals are pretty good, 14-day intervals aren't always) but have been a 

bit more erratic on fruit, at least in the manner that we've tested them.  They've provided good, albeit 

limited, protective activity when applied 3 to 8 days before an infection period, depending on the rate 

used, but this can decline significantly over a week's time in the older leaves. Protective activity isn't their 

competitive strength, post-infection activity is. When applied 3 or 4 days after infection, few lesions 

developed in our tests at either the low or high labeled rate of two different products, and spore 

production was greatly to totally inhibited.  When applied 6 days after infection (small lesions visible) 

these lesions continued to expand but production of spores from them was almost completely prevented.  

Phosphonates do not eradicate well-established infections but when applied to actively sporulating lesions 

they've limited further spore production by approximately 80%, thereby limiting the potential for disease 

spread.  NOTE:  Downy mildew is caused by a unique type of organism (oomycete) that is different from 

typical fungi.  Although many researchers on numerous crops have reported control of non-oomycete 

diseases (on grapes, that's everything except DM), such control is often erratic and unpredictable--for 

example, in my program we've never seen it on diseases other than DM.  Personally, I'd be happy to get 

control of other diseases with these products, but I'd consider it a bonus to my DM control program.  I 

wouldn't depend on the phosphites for control of anything other than DM if I thought I needed it.   

 

4.  New fungicides.  There are a number of new fungicides with recent or pending registrations for control 

of downy mildew on grapes.  A few of the particulars: 

• Forum (dimethomorph, Group 40 for resistance management purposes)--Same material as Acrobat, 

registered for many years on vegetable crops.  Not much experience with it on grapes as a solo product.  It 

will be combined with another active ingredient to form the new product, Zampro (see below), which is 

anticipated next year.  Downy mildew activity only.   

• Presidio (fluopicolide, Group 43)--Unrelated to any other grape product on the market.  Locally 

systemic properties, hence some post-infection activity, although this is not well characterized.  Has 

consistently provided excellent control in our trials.  Downy mildew activity only.   

• Ranman (cyazofamid, Group 21)--Also unrelated to any other grape product.  Primarily a protectant 

fungicide, it has provided good to excellent control in our trials.  Downy mildew activity only.   

• Reason (fenamidone, Group 11)--Different from but same biochemical mode of action as the strobies.  

Hence, it is classified as a Group 11 material (same as the strobies) with respect to resistance management 

considerations (i.e., you can't rotate among the same group, resistance to one is resistance to all), but it 

also is different in that it has a much narrower spectrum of activity, i.e., downy mildew only.  Provided 

excellent control in the one trial that we've run so far.  

• Zampro (dimethomorph + initium)--A combination of two downy mildew-specific materials, 

combined for resistance management purposes.  Has provided very good to excellent control in several of 

our trials.  Registration anticipated for the 2011 season.  

 

BLACK ROT   

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, finally becoming highly resistant to immune after an additional 2 weeks.  Note this 

means that Concords can become infected up to 6 weeks after the last cap has fallen, and V. vinifera 

varieties up through 7 weeks post-bloom.  Most growers won’t need to be very concerned the last couple 



of weeks of these susceptible periods, since the overwintering spore load is long gone by then and the 

leaves and berries should be clean (right?).  However, if control broke down and there are new spores 

being produced on these infections, control will need to be maintained while berries remain susceptible.  

 

2.  We regularly obtain excellent control with sprays of good materials applied at the start of bloom plus 

2 and 4 weeks later.  Such a program provides protection throughout the period of peak susceptibility and 

during most or all of the time remaining before berries become highly resistant.  But read the fine print!  

Growers routinely get away with stopping their sprays before berries are fully resistant when there are 

few to no new infections and/or the weather is dry, but they routinely get nailed when they quit too early 

if there are active infections capable of spreading the disease and we get the rains to do so.  Recognize 

when you can cut corners and when you can’t.    

  

3.  The incubation period for the disease can be very long.  Under upstate NY conditions, clusters 

infected during the first few weeks after bloom show symptoms about 2 weeks later and all diseased 

berries are apparent within 3 weeks 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.  This 

should be considered when trying to determine “what went wrong” if disease first appears in August. 

   

4.  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 

continue to produce them throughout the period of berry susceptibility, whereas spores from ground 

mummies are finished shortly after bloom.  Furthermore, spores from mummies in the canopy are much 

more likely to land on and infect susceptible berries than are those produced from mummies on the 

ground.  You should have zero tolerance for mummies remaining in the canopy into the next season.  

 

REVUS TOP INJURY ON CONCORDS 
Revus Top is a great product, containing two active ingredients excellent against downy mildew 

(mandipropamid) + powdery mildew and black rot (difenoconazole).  And at a very competitive price.  

Unfortunately, this product was released with little testing on Concord (a minor variety on the world 

scale) and other cultivars grown primarily in eastern North America (very minor varieties worldwide), so 

it was a shock when the first reports of leaf burning came in.  We began a field trial shortly thereafter, 

trying to determine the factor(s) most responsible for the injury, and what it means in terms of yield and 

fruit quality, pruning weights, and return bloom.  The trial is still ongoing, but a few initial conclusions: 

(i) the difenoconazole component [a sterol inhibitor/DMI fungicide] appeared to be responsible for most 

of the injury; (ii) severity of the injury was proportional to the rate of difenoconazole applied; (iii) injury 

was more severe following two applications (10-day intervals) than one; and (iv) injury was much more 

severe when the product was applied with a standard rate of a nonionic surfactant (NIS) than it was if no 

surfactant was used, and it was more severe yet when applied with the recommended rate of a product 

combining an NIS with an organosilicate surfactant.  These varying levels of injury correspond to the 

relative degree of fungicide absorption that you would expect when using with these surfactants. 

 

The good news is that most grape cultivars are not affected.  Observations made by Cornell Cooperative 

Extension, Syngenta personnel, and various consultants and nurserymen identified the following 
varieties as having incurred SOME INJURY in the Finger Lakes and Lake Erie regions:  Brianna, 
Canadice, Concord, Concord Seedless, Frontenac (minor), Glenora, Noiret (minor), Skujinsh 675 
[interspecific hybrid containing V. vinifera, V. amurensis, V. labrusca, and V. riparia], St. Croix 
(minor), Thomcord (Thompson seedless x Concord ).  THE FOLLOWING SHOWED NO INJURY: 

All V. vinifera cultivars,  Aurora , Backus , Baco Noir, Catawba, Cayuga White, Chambourcin, 

Chancelor, Chelois, Colobel , Corot Noir, deChaunac, Delaware, Diamond, Elvira, Foch, Fredonia, 

Interlaken, Lemberger, Leon Millot, Niagara, Rougeon, Seyval Blanc, Steuben, Traminette, Vidal Blanc, 

Vignoles.  



Tying Grapevines 
 

Thomas J. Zabadal, Department of Horticulture 
Southwest Michigan Research and Extension Center 

Michigan State University 
1791 Hillandale Road -- Benton Harbor, MI 49022 

269-944-1477 x 206 -- zabadal@msu.edu 

 

 Grapevines are botanically classified as lianas, which by definition are not self-supporting. 

Therefore, every vineyard requires the task of tying, which involves attaching vines to the vineyard trellis. 

There are vineyards in some parts of the world that do not involve tying the vines because they are 

free-standing plants with large diameter trunks, which can grow to be a foot or more in diameter. 

Nevertheless, even those vineyards began with a stake by each vine to which the young vine was tied. 

 A fundamental requirement for the proper tying of grapevines is a well designed and maintained 

vineyard trellis. Trellis wires should be tensioned enough so portions of vines can be attached to them in an 

orderly manner. This is especially important for vineyards managed with various aspects of mechanization.  

 There are numerous materials and methods for accomplishing this vineyard task. A grower’s 

choice of tying strategy is a matter of personal preference as influenced by the availability and cost of labor, 

cost of various tying materials, the vine training system being employed, and very frequently, the history of 

tying practices on neighboring farms. Vineyards involving long cane pruning require tying annually 

whereas vineyards utilizing short canes or spur pruning require tying only for trunk and cordon renewals. 

This factor alone can heavily influence one’s choice of a training system. 

 

Tying Materials 

 I recently surveyed the cost of various grapevine tying materials. The material cost per tie ranged 

from 0.2 to 35 cents.  As a broad generalization, the lower-cost materials require more skill to utilize them. 

The labor requirements per tie for lower-cost tying materials may be greater than more expensive materials 

but not always. One relatively low cost material, i.e., twine, has a major advantage of flexibility in the 

number of ways it can be used in the tying process. More on that later. Numerous “gadgets” have become 

available in recent years to help in the process of tying. The advantage of a gadget is that it can greatly 

reduce the skill requirement for tying but there are also disadvantages to include the initial cost of a gadget 

and its maintenance, which can become a very significant factor in reducing tying efficiency. 

 I’ve grouped the various kinds of grapevine tying materials into categories. The first of these I’ve 

called “Individual Plastic Ties”. Trade names for the products in this category include Cable Ties, 

Trellis-not, Clip-it, Cep Ties, Agri-lok, Agri-tie and Trellistrap. These products range in price from 2 to 35 

cents each. Some of these products are promoted as being effective for many years or that they can be 

reused for many years. The grower needs to keep in mind that often, a cordon becomes embedded in a trellis 

wire after one year of growth. Therefore, there is no multi-year tying requirement. Moreover, some 

long-life plastic tying materials can require additional labor to remove them  because they become a long 

term vineyard contaminant.  

 Continuous plastic ties are a second category of tying material which often require a specialized 

gadget, range in price from 0.5 to 10 cents per unit. They often involve a gadget as discussed above and 



sometimes the additional labor cost of removal. However, they can be very handy when utilizing an 

inexperienced vineyard crew. 

 Continuous wire ties are a third category of tying material and the price-per cost is only about 1 cent 

before added “gadget costs”. 

 Twine is a widely used fourth category of tying materials. Never use plastic baling twine. Many, 

including myself, have made that mistake. Plastic twine remains on the trellis for years and becomes a 

major nuisance. Ultimately, we had a major labor cost to remove all of it. Natural fiber twines are great. Be 

sure to get twine with adequate strength and longevity. For example, 3-ply jute twine works well but 2-ply 

jute twine can break under the weight of vines and crop mid-growing season. There are several techniques 

for tying vines with twine. The material cost of twine is about 0.5 to 1 cent per tie. 

 Twist ties (also called twistems) are a widely used fifth category of tying materials. They are 

relatively inexpensive, 0.2 to 0.8 cents per tie. They degrade well over a growing season. They can take 

longer to apply than other techniques using “gadgets” and there is a level of skill required to use them 

properly. 

 My last category of tying materials, I simply call “Other” and it includes staples and rubber bands. 

Material costs range from 1 to 3 cents per tie.  I have become a recent fan of staples, which we’ll discuss 

below. 

 

Portions of Vines Requiring Tying 

1. New Vines - Vines in a newly-planted vineyard are managed in two basic ways.  One strategy is to 

let vines sprawl on the ground in the first growing season. Some vineyards have vines trained on 

individual stakes or on a partially-installed trellis. In those latter instances, shoots are loosely tied to 

stakes or trellis wires. 

2. Trunk Renewal Canes - Second and third-year vineyards require tying of new trunks. Mature 

vineyards of all ages may require tying of trunk renewal canes, especially vineyards which have 

suffered a winter-injury episode. 

3. Suckers - Severe winter injury to vineyards can necessitate managing sucker shoot growth near 

ground so that some shoots are directed up on to the trellis. 

4. Cordons - Canes of vines of all ages are tied along and/or around trellis wires to establish cordons in 

several vine training systems. 

5. Long Fruiting Canes - Several vine training systems utilize long canes of 5 nodes or more that are 

frequently tied to the trellis.  The end of these canes just below (basal) to the last node on the cane 

are tied tight to the trellis. Sometimes loose ties are also applied at intermediate points along the 

cane. 

 

Methods of Tying 

 Several methods involving “gadgets” used in tying were reviewed in this presentation but are not 

discussed here.  The following tying techniques are limited to twine, the simple, inexpensive, flexible 

tying material.  The grapevine tyer should be equipped with a carpenter’s apron, balls of 3-ply jute twine, a 

finger knife, and a pruning shears, which is held either in the apron or preferably in a leather holster to the 

side of the apron. I like to leave the shears unlocked so the handles are extended in the holster. Then it’s a 

quick grab, cut, and return to holster.  

 Trunk Renewal Canes - One approach to tying trunk renewal canes is to prune them as long as 

possible up to about four inches below the trellis which will be used to create a fruiting zone with a cordon 

or long fruiting canes. Then, using twine, make a simple loop tie at the end of the twine. Place it over the 

cane and below the node at the end of the cane. Pull the loop tight to secure the twine on the end of the cane. 

Pull up tightly and cut the twine about six inches above the wire. A finger knife is a very useful, inexpensive 



tool for this step.  Loop the twine over the trellis wire. For a right-handed person, bring the end of twine 

down behind the wire and then to the right of the cane so the cane is held straight with tension created by the 

slight downward movement of the wire. Now grasp the end of the twine with the left hand, keeping tension 

on it. Place the index finger of the right hand on the twine as it crosses the wire to keep tension on it. Use the 

left hand to bring the end of the twine across the front of the tensioned length of twine, then up behind the 

wire and back down through the loop that was created by this action. Pull the end of the twine tight. You can 

let go of the twine with your right index finger and you’ll now have a nicely fastened cane. In the 

subsequent year, canes developing from nodes at the top of this cane can be used for long fruiting canes or 

cordon development. 

 If trunk renewal canes grow long enough, they can be used to establish new trunks and new cordons 

at the same time. In cold climate viticulture, I like to establish double-trunked vines with bilateral cordons. 

One tying technique to help keep trunks close together in the middle of the vine space while making the 

right-angled bends of the cane from vertical trunks to horizontal cordons is to make a loop of twine on the 

wire being used to support the cordon in the middle of the vine space. Use about a 12 inch length of twine. 

Fold it in half to form a loop with equal ends. Put that loop up and behind the trellis wire and then feed the 

two ends of the twine around the front of the wire and through the loop. Pull the ends of the twine tight to 

have the twine fixed to the trellis wire. Put the two long renewal canes between the ends of the twine and tie 

a loose loop of twine with two overhand knots. Now you are ready to work with each cane. Pull a cane up 

vertically tight to the wire, bend it over the wire and create one wrap of the cane completely around the wire 

for each 18 inches of trellis length. For example, for vines placed on a 6-foot vine spacing, there will be 36 

inches in each direction from the middle of the vine space. Therefore, wrap the canes around the wire about 

twice. Then tie the end of the cane tightly to the trellis wire. If the cane was pruned too long, just prune it to 

length before tying it. Repeat with the other cane in the other direction. The canes won’t slip down or off the 

wire because of the loop tie in the middle of the wire space. 

 Two simple overhand knots are a good choice when tightly tying a cane to a trellis wire. Robert 

Blum of Lawton, Michigan, taught me a miller’s knot several years ago. With practice, it becomes very fast 

and automatic. Nevertheless, it defies a simple verbal explanation here.  

 The most dazzling tying technique for fastening canes to trellis wires is one that requires no 

materials at all.  I learned this technique from Michael Nitz of Baroda, Michigan. It requires that the trellis 

wires be tensioned. It will not work on a loose, floppy trellis. This technique has been called wrapping, 

which to me sounds like spiraling canes around a wire. Perhaps weaving would be a better term. Start by 

bringing the cane up to the point where it first meets the wire on which it will be fixed. Work with both 

hands closely together so the hand nearest to the center of the vine space is holding in place the portion of 

the cane you have already secured. The other hand is extending the weaving technique down the wire. 

Imagine the horizontal plane in which the trellis wire exists. You move the cane over the top of that plane 

(and the wire), then back under the plane of the wire without letting the cane rotate at all. So instead of the 

cane spinning around the wire, it is being angled back and forth above and below the wire, When you reach 

the end of the cane, the last node holds it in place. It even helps if the cane is pruned a bit “sloppy” by 

leaving stubs of laterals, tendrils, etc. For canes that terminate at a trellis post, place the cane, so it lays 

against the side of the post. These canes will never, ever go anywhere! The more curvature there is in a 

cane, the better this technique works. Because it may not work with 100% of your canes, you’ll need to 

have tying materials with you for the occasional uncooperative cane. Mike Nitz uses crimped wire for the 

fruiting wires to further enhance this tying technique. I have had good success with just straight wire. If you 

are a grower whose trellis looks like the vineyard was once the site of a demolition derby, forget this 

technique. No names mentioned here! 

 


