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Figure I .--Cornell modified Slawson Mead brush type shoot positioner. Modifications control growth and to allow light 
illustrated include two sets of counter-rotating brushes above the cordon wire, 
mechanical cordon guide, and the rubber-mounted finger wheels backing up the six 

penetration in mechanically pruned 

side brushes. The machine pictured is travelling a way from the camera. grapevines (Bob Po01 discusses 
- .  

Historical Background 
shoot positioning in the accompany- 
ing article). A number of experimen- 

In the early 19701s, viticulturists recognized the need for shoot positioning to tal machines were developed for 
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mechanically positioning shoots downward and away from the shoot 
renewal zone, including the Penn State machine, the Wellington machine, 
and the Slawson Mead brush positioner. 

From 1980 to 1982, the Wellington, Slawson Mead, and a hybrid of the two 
machines were tested on 1.0 to 1.5 Ib. Concord vines. Results from these 
tests showed that: 

1) The Slawson Mead machine was the most efficient 
machine on the Hudson River Umbrella system be- 
cause it could position shoots on both sides of the vine 
in a single pass. 

2) Shoot positioning at bloom was required for success. 

3) A minimum of two positionings (passes) were required 
to obtain 75 per cent effective positioning with the 
Slawson Mead brush positioner. 

4) Damage and breakage values for all machines were 
similar. 

5) The small vines showed no yield benefit from the 
positioning. 

Research studies conducted from 1981 through 1985 on 1.5 lb to 4.5 Ib. 
vines showed that timing of mechanical shoot positioning and shoot break- 
age in the vine's renewal zone were affecting yield. Two problems using the 
brush positioner were found. The first was that the machine could not move 
shoots that ran parallel along the top or just below the cordon. The second 
was the lack of brush aggressiveness in breaking tendrils already attached. 
Brushes were moved closer to the cordon and the numbers of brush 
elements increased to correct these two problems; however, breakage 
increased, while little improvement in shoot positioning occurred. Using the 
present machine configuration, we have attempted to address these prob- 
lems. We are also trying to determine the proper timing and correct brush 
spacing. 

Machine Alterations and Additions 

After experimenting with various components and machine modifications in 
1987, we solved the difficulty of positioning shoots parallel along the top of 
the cordon by adding two hydraulically powered counter-rotating brushes 
mounted above the regular brushes on the Slawson Mead machine (Fig. 1). 
Depending on the fagility of the vines, we used different brush bristle 
diameters and length, varied the number of brush elements, and adjusted 
the brush speeds in order to obtain the best positioning of material on top of 
the cordon. These top brushes fed the parallel shoots that lay along the top 
of the cordon down to the standard six side brushes for positioning down the 
sides of the vine. The top brush units also removed the short undesirable 
2 

shoots in the upper 180 degrees of 
the cordon. Such shoots are unde- 
sirable because they shade the 
renewal zone. The addition of the 
top brushes made it possible to 
move the top shoots down to the first 
set of the standard side brushes 
without placing the side brushes 
inside of the renewal zone of the 
lower 180 degrees of the cordon. 
This reduced breakage, while good 
top shoot positioning was also 
achieved. We also added a me- 
chanical cordon guide to the top 
brush units to prevent loose top 
wires from wrapping between the top 
brush and the first standard side 
brush. This addition also gave the 
operator a guide for following the 
cordon. 

Past experimentation showed that 
the breaking of attached tendrils 
could not be solved by rotational 
speed adjustment, addition of more 
brush segments, or by space 
adjustments of the standard side 
brushes. These modifications could 
only show slight improvement in 
tendril detachment with a serious 
increase in shoot breakage. To solve 
this problem we added eight New 
Holland rubber-mounted rake teeth 
which were covered with standard 
hydraulic hose behind each of the 
six standard side brushes of the 
Slawson Mead machine (Fig. 1). The 
tips of the fingers were short enough 
so that they did not extend past the 
bristle tips. These fingers supported 
the back side of the brush bristles 
making them stiffer in the direction of 
travel without increasing bristle 
stiffness perpendicular to the vine. 
The rubber fingers gave stiff pen- 
etration into the vine while the brush 
bristles prevented the vine from 
winding around the finger. 



Martin ~off inef 

Scientific knowledge about grapes 
and grapevines comes through 
subject-matter knowledge, a disci- 
plined approach to problem solving, 
an interaction of cooperators, and a 
source of funding for doing the 
research which ultimately benefits 
our New York grape industry. 
Cornell University's research on 
juice, wines and vines is funded by a 
variety of sources-state, regional, 
federal, industry, and others. As 
grape producers and as supporters 
of grape research programs, you 
should know that significant monies 
come to Cornell by way of two New 
York organizations, the New York 
State Wine and Grape Foundation 
and the Grape Production Research 
Fund. 

The Wine and Grape Foundation 
originated through legislative action 
in 1985, with the purpose of promot- 
ing Mew York grapes and wines and 
of supporting needed research. 
State matching of Foundation- 
generated dollars has been, and is, 
the method of providing funding for 
a significant part of the research 
reported in Grape Research News. 
The Grape Production Research 
Fund was set up in 1954 to help 
finance research in the areas of 
grape production. Each year its 
available funds for production 
research are transmitted to the Wine 
and Grape Foundation to take 
advantage of the State matching 
formula, which is now a dollar-for- 
dollar match. 

Since 1985, these two organizations 
have, through (continued on page 9) 
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We made other machine modifications to the Slawson Mead machine to aid 
the operator in quick and accurate control of brush speed and position. For 
example, we increased the hydraulic pump from 12 to 24 gallons per minute 
and constructed a new hydraulic tank configuration and location to help in 
cooling the hydraulic oil. We added improved flow-control elements to the 
hydraulic circuit that provided better control of the mast position without 
interfering with the brush rotational speed. We used a sensitive "joy-stick" 
controller to replace the original toggle switches. 

Field Study 

Starting in 1988, we initiated a comprehensive three-year study of mechani- 
cal shoot positioning experiments consisting of a combination of hand 
positioning and mechanical shoot positioning operations which use the 
modified Slawson Mead brush positioner. We conducted these experiments 
in Steve Baron's Vineyard, Rt. 20, Westfield, NY. We designed these tests 
to help determine the best timing, the correct amount of aggressiveness at 
each timing, the minimum number of passes necessary for effective me- 
chanical positioning with the least reduction in yield, and to compare the 
mechanical shoot positioning results with conventional hand positioning. 
The various combinations of shoot positioning treatments thus included 
hand, brush, and brush with rubber fingersleach done at three different 
times in the season (the pre-bloom period, about one week post-bloom, and 
about three weeks post-bloom). There were 11 treatments with 18 replicate 
vines per treatment. In order to determine the feasibility of continuous (i.e., 
annual) mechanical shoot positioning, we set up the same treatments on the 
same plots each year. The 1990 data has been collected but not yet fully 
analyzed. 

The effectiveness of each treatment was measured by: 

1) Pruning weights 5) Layers of shoots above the cordon 
2) Broken shoots 6) Nodes in renewal zone 
3) Broken clusters 7) Tendril attachment 
4) Total clusters 8) Tons per acre yield 

In planning these tests we included some very aggressive treatments 
knowing that they would cause excessive breakage. However, we believed 
that most of the breakage would be concentrated in the upper 180 degrees 
above the cordon and not appreciably affect the renewal zone at and just 
below the cordon. In fact, the breakage above the cordon might help reduce 
shade potential. 

Thus far these trials show that the pre-bloom brush treatments were as 
effective as hand positioning in preventing or breaking (continued on page 5) 
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Mechanical Shoot Positioning: 
How can it help me grow American grapes profitably? 

W h e n  shoot positioning native American grapevines, all upward or 
horizontally growing shoots which originate above or within about 24 inches 
of the cordon are moved into a downward orientation and a location below 
the 24-inch zone. Shoot positioning is primarily useful for top-wire, cordon 
trained vines (Hudson River Umbrella, Geneva Double Curtain). Shoot 
positioning was developed by Dr. Nelson J. Shaulis of the Geneva Station in 
the 1960s to ensure canopy separation of GDC-trained vines, and to ensure 
that the leaves of basal nodes on canes originating just below the cordon 
are not shaded by leaves on shoots originating above or below this zone. 
Well illuminated renewal zones (the region initiating the buds which bear 
next year's crop) form mature, highly fruitful buds. 

Highest Concord yields in the state are consistently found with GDC train- 
ing, but the need to shoot position GDC-trained vines was not the motivation 

Lower 180" Pruning refers to the origin point of the 
canes  Lo be retained when pruning. They should arise 
below the cordon. S o  as long as growth on the upper 
180" is prevented or positioned below the cordon, buds 
developing in the cane  a rea  will not be shaded.  This is 
accomplished by a combination of cordon suckering 
and shoot positioning. 

360" Pruning retains fruitful 
canes  originating from any posi- 
tion. However, growth in the up- 
per 180" region s h a d e s  that in the 
lower 180" region reducing cane  
quality there. 

which lead to the development of a 
shoot positioning machine. It was 
the development of a Cornell 
machine pruning system for Con- 
cord grapevines in the 1970's which 
inspired us to look for a mechanical 
alternative to hand shoot position- 
ing. 

The major labor input in growing a 
crop of grapes is pruning (in 1978, 
pruning and associated costs made 
up more than 70 per cent of the total 
labor input). To remain competitive, 
growers need ways to increase 
labor efficiency. To be useful, 
increased efficiency must not come 
at the price of reduced production or 
fruit quality. Many of you have had a 
chance to observe the work we are 
doing with minimal and hedge 
pruning. These approaches are 
finding application in the industry 
today, but only the adventurous are 
ready to abandon traditional pruning 
for these fairly radical culture 
systems. Upon closer look, the 
Cornell pruning system can no 
longer be considered radical. Over 
10 years of commercial experience 
has shown that the system consis- 
tently produces very high yields of 

I 
I ripe grapes. 

Figure I .  
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Cordon end  view \ 
Machine Pruning is done  

Y-fiChine pruning usinq three cutter bars forrn- 
ing a n  angle of about 120". 
When pruning C o n m d  vines, 
thedistance lo the lower bar is 
s e t  s o  that a v e r a g e  c a n e  
length is 5 8  nodes. 

Figure 2. 

Because IiMle investment in equipment is needed, because yields have 
generally increased (especially compared to Umbrella Kniffin training) and 
because labor cost is reduced by about 50 per cent, we see no reason why 
any grower of Concord, Niagara, Catawba, or other native American grape 
variety should hesitate to adopt the system. 

How does all of this relate to shoot positioning? The Cornell system, as 
devised by Dr. Shaulis, works only with shoot-positioned HRU or GDC- 
trained grapevines. The whole idea of the system is to grow vines in a way 
that every bud in the 24-inch zone below the cordon is highly fruitful and 
equally suitable for retention during pruning (Fig. 1). In such a case, the 
pruning job becomes reduced to two operations. First, the vine is blocked 
out with a machine which cuts off all buds outside of the under-the-cordon 
renewal zone. Then a pruner reduces node number by making no more 
than three to four pruning cuts per vine (Fig. 2). 

- .  
The need to shoot position tempered many people's enthusiasm about 
adopting the Cornell pruning system. Hand shoot positioning is quite labor 
intensive, and it must be done in a timely fashion during a very busy part of 
the growing season. Clearly, the real benefits of the pruning system would 
not be realized until a suitable mechanized way to shoot position was 
developed. We are very glad to report that after more than 10 years of 
research, we have finally identified a way to do the job mechanically. Too 
many people have had a hand in this 10-year task to list, but the long term 
support and encouragement by the New York Grape Production Research 
Fund and the New York Wine and Grape Foundation was vital. Dr. Gunkel 
elsewhere in this newsletter describes the machine aspects of shoot 
positioning. Those of you who would like more details about the viticultural 
aspects of shoot positioning can see your Cornell Cooperative Extension 
Specialist or write directly to the Bulletin Room, New York State Agricultural 
Experiment Station, Geneva, NY 14456, and request a copy of New York's 
Food and Life Sciences Bulletin, No. 131, Shoot Positioning Native Ameri- 
can (Concord-type) Grapevines. lar 

Machinery Update Conf.) 

the tendril attachments which cause 
shoots to overarch and shade the 
renewal zone. Shoot and cluster 
breakage has been somewhat 
greater on machine-positioned 
vines, but is probably not excessive. 
Post-bloom machine treatments 
showed more breakage than did 
hand positioning. They reduced the 
number of buds remaining in the 
renewal zone. On vines pruned to 
constant bud number, yields from 
the post-bloom machine treatments 
were lower than when hand posi- 
tioned. Possible reduction in yield 
per node by post-bloom machine 
positioning can be partially offset by 
increasing nodes retained. 

Finally, as a practical measure of 
our success, several vineyard 
owners who visited our plots and 
saw our Cornell modified Slawson 
Mead brush positioner in action plan 
to modify their own machines using 
our design. We have made our 
experimental design drawings 
available to anyone who wants a 
copy. Also, Slawson Mead Com- 
pany has developed, manufactured, 
and sold several "Cornell Kitsn for 
their commercial brush positioner. 
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'CHARDONELTRAPE NAMED 

Experiment Station has-released 
this late ripening, white wine cultivar 
at the annual meeting of the New 
York State Fruit Testing Association 
in September. 'Chardonel' resulted 
from a cross beween Seyva19 and 
Chardonnay' in 1953. It is distin- 
guished by its highly rated wine 
quality combined with a level of cold 
hardiness close to 'Seyval'. In New 
York, it is recommended for the 
better sites (longer growing season, 
moderated winter tem pratures). 
'Chardonel' is well adapted to parts 
of Michigan and Arkansas. 

In Mew York State, 'Chardonei' has 
averaged about 5 tonsiacre. Yields 
are greater in Michigan and Arkan- 
sas. Bloom date is medium-late, 
following a late bud break. Ripening 
date is between October 1 and f 5 in 
New Vork and Michigan. Wines are 
pleasant and delicate, with light 
fruitiness. In taste panels at Geneva, 
the wines from 'Chardonel' have 
been rated as good to excellent. In 
Arkansas, the better wines have 
been likened to 'Chardonnay' and 
poorer samples likened Lo 'Seyval.' 

Detailed information can be ob- 
tained by requesting New York's 
Food and Life Sciences Bulletin 4 32 
from the Bulletin Room, Jordan Hall, 
New York State Agricultural Experi- 
ment Station, Geneva, NY 14456. 
Single copies are free and additional 
copies are 75$ each. For additional 
information on this newly patented 
release, contact Cornell's grape 
breeder, Dr. Bruce Reisch, at the 
Department of Hoflicultural Sci- 
ences, New York State Agricultural 
Experiment Station, Geneva, NV 
14456. w 



GRAPH BACTERIOLOGIST HONORED 

D r .  Tom Burr, Department of Plant Pathology, New York State Agricultural 
Experiment Station, Geneva, received the t ee  M. Hutchins Award, on 
August 8 at the annual meeting of the American Phytopathological Society 
in Grand Rapids, Michigan. The award was presented to Tom for "the best 
contribution to basic or applied research on diseases of perennial fruit 
plants." 

He was recognized for his contributions to our understanding of grapevine 
crown gall disease, which is of great concern in most of the viticultural 
regions of the world. For over 11 years Tom and his colleagues have 
published several landmark papers on the ecology, pathogenesis, and 
control of ilgrobcterium tumefaciens biovar 3, the grape crown gall organ- 
ism. His group confirmed the systemic nature of the bacterium in grapevines 
and showed that many symptomless varieties and rootstocks are often 
infected. He discovered a phase of the disease associated with root decay 
and demonstrated survival of the bacterium in roots of grapevines and other 
plants. Tom also developed a monoclonal antibody to diagnose infected 
vines, and a hot water treatment to eradicate the bacterium from grape 
cuttings. Dr. Tom Burr 

ASSOCIATE DIRECTOR NAMED AT GENEVA EXPERIMENT STATION 

Dr. Robert 6. Seem has been appointed Associate Director of Cornell 
University's New York State Agricultural Experiment Station, Geneva. Seem 
is an associate professor in the Department of Plant Pathology at the 
station, and will spend one-half time as Associate Director and half-time on 
plant pathology research. Since coming to the station in 1975, Seem has 
worked on quantitative epidemiology of fruit and vegetable diseases, 
including apple scab, cedar apple rust, grape downy mildew, and common 
maize rust. A major area of basic research has been the incidence and 
severity relationships of plant diseases. 

Seem has worked with several graduate students while at the station 
and is his department's representative on the College of Agriculture and Life 
Sciences' graduate student selection committee. He has served on a 
number of cooperative international projects. Currently, he is Chairman of 
the station's Statistics Committee and is a member of the station's Com- 
puter Commil"ree. He is also an associate editor of the journals Phytopafhol- 
ogy and the Canadian Journal of Plant Pathology. I Dr. ~obert C. Seem 
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ROGER PEARSON PROMOTED TO PROFESSOR OF PLANT PATHOLOGY 

D r .  Roger C. Pearson, Department of Plant Pathology at the New York 
State Agricultural Experiment Station in Geneva, has been promoted to full 
professor, effective November 1, 1990. Roger has the statewide responsi- 
bility for research and extension on fungal diseases of grape in New York. 

Roger came to the Geneva station ftSom Cornell's Hudson Valley Laboratory 
in 1977, to begin work on grape diseases. Since then, he has done pio- 
neering research on all the important diseases of grapes caused by fungi in 
New York State. His research on powdery mildew, the most important 
grape disease in the world, has won him particular recognition. Downy 
mildew, gray mold, and serious diseases caused by the Eutypa and 
Phomopsis fungi have all received Roger's attention. He has also found two 
"new" diseases that are potential threats to grape growing in New York - 
angular leaf scorch and grapevine yellows, both of which are related to 
diseases that cause serious problems in Europe. His reputation among 
grape pathologists is shown by his being asked to edit the Compendium of 
Grape Diseases for the American Phytopathological Society, which de- Dr. Roger Pearson 

scribes all known grape diseases in the world and methods for control. 

Roger has put considerable effort into educating New York grape growers 
about the latest information from his research to help them keep their 
grapes healthy, while using only the minimum amount of chemical fungicide 
really necessary. 

The Annual Meeting of the New York Wine & Grape Foundation and the Annual 
Meeting of the New York State Horticulture Society will take place jointiyon January 1516 
and 17, 1991, at the Rochester Riverside Convention Center. The fruit program of the Horticulture 
Society will include sessions on grapes. During the meetings the Grape Production Research Fund, 
Finger Lakes Wine Growers, New York State Wine Grape Growers, New York Association of Wine 
Producers, and the Wine Advisory Committee will convene for business meetings, reports from funded 
research programs, and for research proposals. For further information on these programs, contact 
the Horticulture Society's headquarters, 575 Elmgrove Road, Rochester, NY 14606. 

The Long island Agricultural Forum has been set for January 24 and 25, 1991, at Suffolk 
Community College, Riverhead, NY. Specific sessions on grapes will be given on January 25. More 
information can be had by contacting the Suffolk County Cooperative Extension Office, 246 Griffing 
Avenue, Riverhead, L.I., NY 11901-3086. 



The Nelson J. Sharsiiis Vit icul ture Symposiumwill take placeon March5and6,1991 ,at theNew 
YorkState Agricultural Experiment Station, Geneva, NY. The title of the symposium is "Integrated Pest 
Management of Grape Diseases: Present and Future Strategies." Plans for the program, registration 
fees, banquet costs, published proceedings, etc., are almost finalized. More details can be had from 
Martin Goffinet, Grape Extension Coordinator, at the New York State Agricultural Experiment Station, 
Geneva, NY 14456. Phone: 31 5-787-2392. 

Recent Cornel l  Grape PulbilicalionsThe following publications have recently been released for 
free distribution. You can obtain them by writing to The Bulletin Room, Jordan Hall, New York State 
Agricultural Experiment Station, Geneva, NY 14456. 

Managing Weeds in New York Vineyards: I. Choosing a Weed Management Program. 
Managing Weeds in New York Vineyards: II. Chemical Control of Vineyard Weeds. 
Managing Weeds in New York Vineyards: Ill. Pre-emergence Herbicides. 
Managing Weeds in New York Vineyards: IV. Post-emergence Herbicides. 
Managing Weeds in New York Vineyards: V. Managing Vineyard Floors Using No-tillage. 
Shoot Positioning Native American (Concord-type) Grapevines, by R.M. Pool, et al. New York's Food & Life Science 

Bulletin, No. 131. 

(Editor, continued) 

the matching process, provided over $2 million to Cornell's research pro- Your interests and generosity help, 
grams in grape production, protection, and processing. Table I lists determine how grape research is 
Cornell's grape research projects funded over the last five years by these done, who does it, and in what 
two organizations alone. The listed projects are summarized and, in some disciplines. 
cases, consolidated to save on space. 

TABLE 1 .--Cornell grape-related research projects funded from 1985-1990 by the New York Grape Production Research Fund 
and the New York Wine and Grape Foundation. 

RESEARCHER AFnLlATlON / PROJECTS 

Terry Acree 

James Bartsch 

Thomas Bun 

T. Burr & Andy Bishop 

Timothy Denneh y 

T.Dennehy 
& Chris Hoffman 

Food Science & Technology, 
Geneva 

Agricultural & Biological 
Engineering, lthaca 

Plant Pathology, Geneva 

Plant Pathology, Geneva 

Entomology, Geneva 

Entomology, Geneva 

Flavor formation in grapes during processing. 

Harvesting, handling and storing table grapes. 

Production of crown gall-free grapevines. 

Control of grape crown gall. 

Control of grape berry moth and reducing control 
costs. 

Insecticide reduction effects on leaf hopper. 



RESEARCHER 

Richard Derksen 

David Gadoury 

Dennis Gonsalves 

Wesley Gunkel 

Thomas Henick-Kling 

Alan Lakso 

A. Lakso & Robert Pool 

Inga-Mai Larsson 
& T. Henick-Kling 

Chang Y. Lee 

John Martini 

Mark McLellan 

Roger Pearson 

Robert Pool 

Anandha Rao 

AFnLl ATION 

Agricultural & Biological 
Engineering, lthaca 

Plant Pathology, Geneva 

Plant Pathology, Geneva 

Agricuttural & Biological 
Engineering, lthaca 

Food Science & Technology, 
Geneva 

Horticultural Sciences, Geneva 

Horticultural Sciences, Geneva 

Food Science & Technology, 
Geneva 

Food Science & Technology, 
Geneva 

Food Science & Technology, 
Geneva 

Food Science & Technology, 
Geneva 

Plant Pathology, Geneva 

Horticultural Sciences, Geneva 

Food Science & Technology, 
Geneva 

PROJECTS 

Spray containment systems in vineyards. 

Prospects for improved control of powdery 
mildew; integrated control methods for multiple 
grape diseases. 

Economic impact of grapevine viruses; rapid 
detection of viruses. 

Mechanized shoot positioning; pruning robotics. 

Enology hotline and wine analytical laboratory. 
Modification of wines by malolactic bacteria. 

Relation of water status to grape sugar 
production; crop stress and draught. 

Effect of minimal pruning on Concord 
growth and physiology. 

Vineyard floor management. 

Ethyl carbamate production in Eastern wine. 

Studies on color changes in grape juice and 
wines; control of polyphenoloxidase formation. 

Marketing for non-Concord grape juices. 

Evaluation of some NY wine grapes for juice. 
Browning components in white grape juice. 

Factors influencing powdery mildew inoculum and 
prospects for control. 

Control of Phomopsis cane and leaf spot ,fruit 
rot, downy mildew. 

Development of "A Compendium of Grape 
Diseases." 

Vineyard management techniques. 
Increasing productivity in Long Island 

vineyards. 
Studies on statewide vinifera production, 

rootstocks, varieties, and management. 
Methods to maximize and control crops and 

to mechanize production. 

Tartrate crystallization in New York wines. 



Bruce Reisch 

- 

RESEARCHER 

Robert Seem 

Don Splittstoessor 

Gilbert Stoewsand 

AFFiL1ATK)M 

Reginald Walter 

PROJECTS 

Gerald White 

Thomas Zabadal 

T. Zabadal 
& David Himelrick 

Horticultural Sciences, Geneva 

Plant Pathology, Geneva 

Food Science & Technology, 
Geneva 

Food Science & Technology, 
Geneva 

Food Science & Technology, 
Geneva 

Agricultural Economics, lthaca 

Cooperative Extension, Penn Yan 

Cooperative Extension, Penn Yan 
& Cooperative Extension, Fredonia 

Statewide evaluation of new grape varieties. 
Tissue culture for grape variety improvement. 
Development of large-berried tetraploid 

grapes. 
Genetic engineering for crown gall resistance 

Study of downy mildew control in grapevine. 

Spoilage of wine and other grape products. 
Formation of ethyl carbamate in wine. 

Effect of ethanol on carcinogenicity of 
urethane; inhibition of urethane-induced 
carcinogenesis by varietal wines. 

New grape jelly ingredients. 

Assessment of regional wine trail program. 

Cleft grafting of grapevines; crop control for 
Seyval wines; vineyard row management. 

Concord table grape education program; 
seedless table grape production, marketing. Ba 

--------------------- CUTHERE--------------------- 

Question: 
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