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ANNUAL Report Format ‑ 2010
1. 
Project Objectives 

The programme has four main objectives that will be addressed by multi-disciplinary, multi-institutional teams.  See results for objective details:

1: To develop optimal precision vineyard management strategies to minimize variability

2: To optimize germplasm resources for Ontario to minimize stress sensitivity and maximize versatility

3: To optimize consumer interest and market development of wines from quality vineyards and new lines

4: To optimize communication among researchers, government, grape growers, and wineries

2.
Activities and Progress for milestones targeted for 2009 

	List

Milestones
	Target

Completion Date
	Actual

Completion Date
	Explanation

	1a) Temperature variation: Develop a commercially available, decision making strategy for use of wind machines for frost and freeze control in vineyards (HF, HuF, TG, IN) 
	2009
	2009
	See Fisher report

	2c) Health quality: Compare flavenoid profiles for at least one variety at six sites in the Niagara region (HF, JS, GPa):
	2009
	2009
	See Strommer report

	3b) Sensory evaluation: Determine the importance of terroir and appellation in the consumer evaluation of Ontario wine quality (IL) 
	2009
	2009
	See Lesschaeve report


3. 
Financial Reporting and Budget 
See appended financial report spreadsheets
4. 
Results
This is a consortium of 19. Projects have been grouped where appropriate to follow original objectives 

1. Develop optimal precision vineyard management strategies to minimize variability

1a: To investigate novel, non-destructive technologies for assessing variable fruit/vine quality at the vineyard level.

Brown/Reynolds: The management zones established at Thirty Bench Winemakers  near Beamsville and at Coyote’s Run and the Lowrey Vineyard near St Davids were studied for another year.  Approximately 72 sentinel vines comprise the survey group within each management zone.  Multispectral remote-sensing images were collected for the sites and several other participating vineyards on three dates in 2009.  The images were processed using Normalized Difference Vegetative Index ( NDVI) and other vegetative indices used to differentiate vigour zones.

Over the growing season repeated observations of soil moisture, plant water potential and spectral leaf reflectance were made on a revolving 3-week schedule.  Fruit from all sentinel vines was hand-harvested and compositional analysis is complete.  Fruit from the management zones was vinified separately and sensory characteristics of the wine batches will be assessed. The anticipated outcome from these studies is validation of the Precision Viticulture management approach and demonstration that management zones are temporally stable.  Ultimately this means that growers should be able to predict and identify zones in their vineyards where premium fruit is produced and capitalize on that feature, or conversely, identify areas that require specific remediation measures (e.g., soil amendments, additional drainage or irrigation).

A second project to investigate the use of visible and NIR reflectance from fruit samples to estimate Brix, TA, pH and total phenolics and anthocyanins was completed with the collaboration of Stratus Winery and Andrew Peller Ltd.  Reflectance data was collected from berry samples of Cabernet Sauvignon, Cabernet Franc and Syrah grapes weekly from mid-September to harvest.  The fruit samples were analyzed for composition in conventional lab assays and the data used to correlate with the spectral reflectance features.  It was apparent that on the basis of one year’s data there are statistically reliable relationships that allow estimation of some fruit chemical characteristics from the free-air visible/NIR reflectance measurements.  Brix, titratable acidity, pH and phenolics (as gallic acid equivalent) were predicted well.  The performance of a low-cost visible/NIR spectrometer produced results equivalent to, and in some cases better than, a commercial NIR instrument evaluated in parallel.  Anthocyanin content was not reliably predicted in our study.  However this was due to a technical problem in the chemical analysis.  The study is being continued with the objective of developing a portable instrument to evaluate composite berry samples.  This is seen to be useful instrumentation for rapidly evaluating effects of increased hang time and scheduling harvest of high quality fruit.
Data from the 2008 and 2009 seasons have been collected from one Chardonnay block plus two Cabernet Franc blocks and one Cabernet Sauvignon block.  The Stratus Vineyard is part of a large contiguous block of vineyards lying between Niagara Stone Road and the East and West Line in Niagara on the Lake. It is proposed to involve the Stratus Vineyard (and possibly others in the block) in a project designed to create a management information system built upon a commercial GIS platform (e.g., Manifold®) that can incorporate remote sensing imagery acquired regularly during the main growing season (i.e., May to October).  The intent is to provide the vineyard manager and the winemaker with a complete synopsis of the vineyard in a GIS map-based format readily accessible from a workstation.  It is expected that by integrating all available information, problem-solving and decision making will be facilitated by calling up pertinent information and displaying the overlays.  Decisions such as replanting, harvest scheduling and disease scouting will be improved when the underlying spatial characteristics and variability are known.  Our goal is to integrate all currently available viticultural data such as vine identity (variety, clone, rootstock, age, etc.) soils information (texture, fertility, etc.) and management and operating data (fertilizer application, spray schedule, leaf pulling, bunch thinning, etc.) with growth parameters such as canopy volume and vine vigour determined periodically by remote sensing.  Airborne remote sensing will be conducted once a month but satellite remote sensing data will also be evaluated (QuickBird).  Additional growing season information from soil moisture surveys and leaf water potential measurements will also be mapped as appropriate to add to the GIS layers.  An additional aspect of interest in the vineyard is the thermal microclimate as it is affected by topography, nearby large buildings and the major roadways on either side of the blocks.  Stratus has six wind machines situated throughout the vineyard for frost and deep freeze protection.
Fisher/Fraser/Ker/Slingerland  Wind machine activity was monitored through the winter seasons (2006/7, 2007/8, 2008/9) and the CanAdvance project final report submitted January 2010. The Brock website, with links from WCO and GGO websites, continues to post DTA data to give growers an estimate of cold injury risk.  A new freezer (purchased by VRIC) has increased the capacity for DTA-based hardiness estimation and was used over the 2008/9 to establish statistical accuracy of the system.  New factsheets, minimum distance suggestions and a comprehensive final report have been published for greater understanding of wind machine usage and acceptance within the urban/rural community 

1b: To investigate conventional and industrial composts as organic nitrogen sources, soil amendments and weed management to improve vigour consistency in bearing vineyards.
Fisher/Voroney/Rinker(Retired): Two, one-ha blocks of bearing grapes (1 ha = Chardonnay and Cabernet franc;  1 ha = Chardonnay, Riesling, Pinot noir, Cabernet sauvignon, Gamay noir) had spent mushroom compost, composted turkey litter, stabilized sewage sludge, composted municipal greenwaste and fresh poultry manure.  OMAFRA organic matter NMAN calculations were used to normalized application rates to 34kg N/ha (OMAFRA rates).  Biweekly soil samples in summer 2008 and 2009 tracked NH4+, NO3-, NO2- and total N.  Tissue N has shown little impact of the soil amendments, but fruit samples from 2007, 2008 and 2009 are showing low YANC values in the control plots but moderate values in the amendment plots, inferring that some additional nitrogen will be required to maintain good fermentation. Vine size and yield components have varied little.  An additional 1 ha plot of Riesling is already under investigation using paper mill fibre residue and poultry manure.  New equipment purchases through VRIC have enhanced the ability to continue these investigations.

Swanton: Trials were conducted to evaluate herbicides applied at twice the proposed use rate, for tolerance in 1st and 2nd year grapes and efficacy in established grapes.  Grapes were tolerant to Frontier Max (dimethenamid-p) applied directly over dormant and non-dormant 1st year and 2nd year grapevines.  Callisto (mesotrione) and sulfentrazone caused minimal injury and no reduction in biomass when applied directly over dormant 1 st year vines.  Crop safety was less consistent when Callisto and sulfentrazone were applied to non-dormant vines and these herbicides have the potential to cause significant injury and biomass reduction.  Halosulfuron, Goal (oxyfluorfen), and Chateau (flumioxazin) consistently caused injury and reductions in grape biomass when applied directly over dormant and non-dormant 1st and 2nd year vines.  When applied at the proposed use rate, these herbicides controlled several important weeds, including lamb’s quarters and redroot pigweed. 

2. To optimize germplasm resources for Ontario to minimize stress sensitivity and maximize versatility

2a) To investigate the genetic control of stress resistance in order to develop molecular markers for stress resistance breeding

Nassuth/Fisher: Three PCR-based molecular markers were developed It was found that one allele of CBF1 (“2) is present in all 16 freezing tolerant Vitis riparia tested but not in V. vinifera. The same V. riparia also contain only one allele of CBF4 (“B”). Thus the combination of CBF1-2 and CBF4- B is associated with freezing tolerance and we developed PCR primers that can detect the presence or absence of these alleles. Further research is necessary to determine if a third marker can be developed based on ICE1C sequence.    

To enable further testing of these markers with new plants, it is desirable to be able to evaluate the relative freezing tolerance of such plants. Since we do not have any control over the environmental conditions outside, and it is desirable to evaluate the freezing tolerance of grape plants as young as possible so that only promising plants can be maintained, we developed a non-destructive method (at least non-destructive for the whole plant). This method subjects discs taken from leaves to various freezing temperatures, thaws and then measures the electrolytes leaking out which is a measure of the freezing damage.  

Nassuth/Zandstra:  Of all the Italian cultivars under evaluation, Tocai Friulano, while not significantly better than Auxerrois, has demonstrated after 4 seasons, the ability to produce an acceptable tonnage of quality grapes which mature approximately 3 weeks later than Auxerrois.  However, PCR reactions failed to show any amplification of the molecular markers correlated with cold hardiness.  More material is being field tested at Cedar Springs: Felicia and Villaris (2006, from Geilweilerhof, Germany); MW 14 and MW 03 (2007, from Eisenstadt, Austria); Rkatsiteli, Mtsvane, Bazaleturi, Khikhvi and Aciaruli Tetri (2008, Republic of Georgia, through Rauschedo Cooperative, Italy).

The winter of 2008-09 experienced a low temperature of -22.3oC on 16 January 2009.  For the 2 weeks prior to this, daytime high temperatures were close to 0oC.  MW014 demonstrated statistically better bud survival than Reisling 239, but did not differ from any other varieties and selections under test (MW 003, Villaris, Felicia, Pinot Noir). 
Meng (on sabbatical leave) 

2b) To understand the genetic control of anthocyanins and various secondary 

metabolites to maximize germplasm utility

DeLuca/Fisher: The genetic control of flavour components is being investigated in light of knowledge already gained in labrusca flavour development.  The focus of studies has been to identify, clone and express genes from European wine grapes that may be involved in production of flavor components that are important for wine characteristics.  Of 21 wine grape varieties tested, ripe grapes from 8 of these (Chardonnay, Chardonnay musqué, Aligoté, Cabernet franc, Shiraz, Grand noir, Sauvignon blanc and Vidal) clearly express a gene similar to the AMAT gene responsible for methylanthranilate production in labrusca varieties.  The Chardonnay musqué, Cabernet franc, Shiraz, Sauvignon blanc varieties were selected to isolate cDNA clones from mRNA harvested from ripe grapes.  These 4 separate genes were cloned into pET30(b)+ vectors and were expressed in E. coli bacteria.  Remarkably the clones from Sauvignon blanc expresses a full length 56,000 Mr protein corresponding to a functional acyltransferase that is presently being characterized, whereas the clones from the Chardonnay musqué, Cabernet franc, Shiraz varieties each express a 22 kDA truncated proteins whose functions remain to be characterized.  Unlike the Sauvignon blanc clone, those from Chardonnay musqué, Cabernet franc and Shiraz varieties had the same deletion of a base (thymine) at position 426.  This created a TAA stop codon at position 439 and resulted in the shorter proteins that may be produced in Cabernet franc, Chardonnay musqué, and Shiraz grapes.  This remarkable discovery may provide an interesting marker for the production of this truncated protein and that may be of value to describe the ancestry of grape cultivars.  In addition biochemical characterization of the AMAT-like protein of Sauvignon blanc grapes should provide information about the Sauvignon flavor character. 

Strommer(retired):  Previously we characterized the large family of so-called ‘MybA’ genes, encoding the transcription factors responsible for regulating anthocyanin development in grapes.  Based on sequence variants of multiple alleles for four major members of gene family, Jason McCallum developed hypotheses to explain the range of anthocyanin concentrations in skin and flesh of Vitis berries as well as the relationship of coloured juice to these anthocyanins.  Over the past year, starting with genes isolated by Jason McCallum as part of PhD work and suspension cultures of grape cells initiated by Dr. Vince DeLuca, Raymond Lee and Asma Ziauddin accomplished the following: 1.Developed method for protoplast isolation from suspension cells. Created vectors carrying a reporter gene (encoding GFP) and either of two critical MybA3 alleles hypothesized to determine whether grapes will exhibit ‘teinturier’ (coloured flesh) trait.  2. Developed transient transformation method to test for function of these MybA3 alleles singly and in combination.  3. Demonstrated conclusively that MybA3 genes carried by teinturier varieties induce anthocyanin production.  4. Provided evidence that the MybA3 carried by standard, non-teinturier, varieties acts as an inhibitor of other MybA genes and thereby prevents accumulation of pigment in the flesh of these varieties, as hypothesized by Jason McCallum. 
As a result of this work, young leaf (or any other tissue) can be tested to determine whether or not fruit will be teinturier, to predict depth of juice colour, and to predict with reasonable success the depth of skin colour.
2c) To determine the health benefits of various flavonoid fractions in grape products

Paliyath/Fisher: In the previous study, we observed that there is a large degree of complex formation between anthocyanins and the cell matrix that comprises of polysaccharides such as cellulose and pectin and membrane vesicles, during the homogenization of grapes.  Grape juice production involves the removal of a large amount of skin, seed and pectinaceous material.  If the juice could be stabilized by including protein/lipid containing food materials, then whole fruit blends could be developed that are stable and more nutritious.  This procedure would also eliminate/reduce the waste generated during juice production.  We used soy lecithin as an additive to stabilize grape juice preparations made from Merlot grapes.

3. To optimize consumer interest and market development of wines from quality vineyards and new lines

3a) To understand the variability in icewine and icewine production

Inglis/Shelp/van der Merwe:. The long term goal from this work is to develop a yeast specific for Canadian Icewine production.  We have identified several yeast genes that are impacted by the environmental stress of Icewine fermentation.  This past year, we characterized the activity of a glycerol  transport protein encoded by STL1, the yeast gene we previously identified as most highly upregulated in yeast fermenting Icewine juice.  An assay specific for Stl1p-dependent active glycerol uptake was developed using a laboratory strain of Saccharomyces cerevisia and a mutant strain derived from this parent that does not express STL1.  The assay was then applied to commercial S. cerevisiae yeast fermenting Icewine juice to determine if an Stl1p-dependent activity was present in yeast fermenting Icewine.  Although the gene was shown to be upregulated in the Icewine yeast, an St1p-dependent glycerol uptake activity was not found upregulated in yeast fermenting Icewine in comparison to yeast fermenting diluted juice.  We are currently investigating if this is due to glucose inactivation of the Stl1p transport protein.  
We also further characterized the composition of Icewine juice for a detailed amino acid analysis.  We followed the individual amino acid and ammonia nitrogen usage during Icewine and dilute juice fermentation with the assistance from Dr. Barry Shelp and relayed that to expression of yeast genes involved in nitrogen metabolism.  Thirteen genes involved in amino acid transport and metabolism were identified that were affected by osmotic stress of the Icewine fermentation in comparison to the dilute juice fermentation, and this expression was related specifically to the uptake of individual amino acid during the fermentation.  The compositional profile was measured and compared between Riesling, Vidal and Cabernet Franc Icewine juices and their resultant wines to further characterize differences between these environments and the impact on fermentation.  We are still characterizing the activity of enzymes encoded by genes identified from expression analysis as being involved in acetic acid production during Icewine fermentation.  The activity of aldehyde dehydrogenases Ald3p and Ald6p, as well as acetylcoA synthetases Acs1p and Acs2p are being measured in yeast extracts during Icewine and dilute juice fermentations to characterize the metabolic pathways in yeast responsible for the increased acetic acid production during Icewine fermentation.   This work is partially funded by an NSERC discovery grant as well as the OMAFRA funding.  

An additional goal is to identify and investigate gene-environment interaction(s) between Icewine fermentations and yeast.  We have identified several candidate genes that fit this description.  We focused on three of these genes, all with unknown functions, during 2009.  Our focus is to understand the regulation of nutrient transporters during the fermentation process.  These transporters include hexose, amino acid and glycerol transporters.  

We have analyzed the vid27 mutant of laboratory yeast strains and found a deregulation in the intracellular trafficking of two hexose transporters.  Also, this mutant is hypersensitive to weak acid stress as present in grape juice used for wine production.  We have since constructed a homozygous vid27 mutant in industrial yeast and performed wine fermentations with the parent and mutant strains. We are in the process of performing metabolite analyses on the wines produced to gain insight into the role of VID27 during the fermentation process.  Metabolite analyses include sugar and ethanol concentration determinations, and GC profiling for volatile compound analyses.  In addition, amino acids levels in the wines will be determined by HPLC mass spectrometry under the guidance of Dr. Barry Shelp.  This information will guide our analyses during Icewine fermentations scheduled for 2010. 
We have identified two novel genes, ETP1 and YKR017c, as participants in the internalization and turnover of hexose transporter in response to fermentation-related conditions. Our analyses showed that Etp1 is also needed for ethanol tolerance of yeast.  The molecular mechanisms of the functions of the Etp1 and Ykr017c proteins are currently being investigated.  The characterizations of these genes were performed in lab yeast strains.  We are in the process of generating null mutants of these genes in industrial yeast to perform fermentation analyses
Pickering: (on sabbatical leave)

3b)  To optimize consumer interest in quality wines and new lines
Lesschaeve/Reynolds: In order to test consumer acceptability of Riesling wines produced in Niagara, data analyses were completed in the Fall 2008 on Riesling wines made in the 10 Niagara Peninsula sub-appellations.  Three main hypotheses were tested and the findings were the following.

1. Wines produced from the 10 different Niagara sub-appellations have distinct sensory properties, generating different consumer responses in terms of overall liking.  The sub-appellations tested were: Vinemount Ridge, Niagara Lakeshore, Beamsville Bench, Creek Shores, St. David’s Bench, and Short Hills Bench.  Liking scores were found significantly different between the wines.  The most preferred wine was from St David’s bench with an average liking score of 60/100 and the least preferred wines were from Vinemount Ridge and Niagara Lakeshore (average liking scores=42/100).  Two groups of consumers were found with different sensory preferences.  The first group and majority of consumers (n= 62) liked sweeter wines with more intense notes of tropical fruits and honey.  The second group (n=18) liked better wines slightly more acidic, with citrus, mineral and petroleum notes.  The first hypothesis is therefore verified.  Wines produced from 6 different Niagara sub-appellations have distinct sensory properties, generating different consumer responses in terms of overall liking.  The winemaking practices having kept constant, the differences observed can be attributed to the grape characteristics grown in different terroirs.
2. Some extrinsic cues have greater influence than others on the quality consumers can expect from a bottle of Riesling wines.  Thirty-eight visual concepts were created using a factorial design that systematically varied 9 extrinsic cues: geographical indication, sub-appellation indication, font size of regional indications, closure type, label style, logo VQA (quality standard), reserve mention, vintage and price range.  Label style appeared the most important cue affecting expected liking scores, the least being closure type.  Two clusters (n1=48; n2=32) were found by performing AHC on the utilities’ values (Euclidian distance; Wards method).  Both clusters liked the traditional label and disliked the modern one.  Cluster 2 preferred the wines represented with a traditional cork closure rather than with a screw cap.  Cluster 2 liking expectation was positively affected by the sub-appellation NOTL.  They were sensitive to older vintages and price driven: their expected liking was influenced positively by low price and negatively by higher price.  Cluster 1 tended to buy wine more often and in higher amount of bottles.  More consumers from Cluster 1 drink wine more than 3 times a week and tend to store more wine bottles than Cluster 2.  Cluster 1 tends to be more involved in activities related to wine.  Cluster 2 tends to drink more white wines (“only” or “mostly and to be less engaged in wine related activities.  The second hypothesis is therefore verified.  Label style was the main feature driven the quality expectation.  The influence of the regional appellation, the price or vintage affected differently the consumer segments identified with this study.

3. Extrinsic cues including the indication of origin affect consumer overall liking of the wines.  Six hypothetical wine concepts were designed to systematically vary three cues (appellation, sub-appellation, and price point) among 7 cues remaining constant.  Difference between experienced and expected liking scores was not affected by the wine type, which permitted data pooling.  A four-way ANOVA revealed that price (p=0.03) and appellation (p=0.10) moderated the change of acceptability when wine was tested with information although both were dependent on consumers.  A cluster analysis revealed three consumer segments (n1=46, n2=20, n3=11); n1 was driven by price, n2 by appellation, sub-appellation and price, and for n3, liking was dependent on both price and regional indications.  Although we confirmed that involved wine consumers were sensitive to regional indications, our results suggested that this effect was still moderated by price point in the case of an emerging wine region. The third hypothesis is therefore verified.  Regional appellations affect the consumer sensory experience with the wines along with price.

4. To optimize communications with researchers, growers and the grape and wine community

Fisher/Nassuth/Brown/Lesschaeve:  Fisher and Nassuth are members of the organizing committee for the International Grape Breeders meeting to be held in 2010 at Geneva New York and the present work will be part of that programme.  In summer 2009, Fisher and Nassuth applied to the Ontario Grape and Wine Research Incorporated for funding based on a review of the work of this research cluster and previous letters of support from both WCO and GGO.  In August 2009, Fisher and Nassuth organized an internal review of the project as a whole.  Participating researchers and their students gave informal talks about their progress, and some not so successful ventures, for a frank round table discussion in methodologies, ideas and graduate student initiation to highly critical faculty.  It was very well attended with about 15 short research briefs and over 30 posters. In all, an excellent exercise, resulting in better projects and better experiments.

5.
Highlights of Results 

Brown/Reynolds: Providing the vineyard manager and winemaker with a complete synopsis of the vineyard in a GIS map-based format that readily accessible from a workstation is close to reality. Decisions such as replanting, harvest scheduling and disease scouting will be improved when the underlying spatial characteristics and variability are known. An additional aspect of interest in the vineyard is the thermal microclimate as it is affected by topography, nearby large buildings and the major roadways on either side of the blocks. Wind machine use can be co-ordinated precisely for frost and deep freeze protection.

Fisher/Fraser/Ker/Slingerland/Nichols): The publication of the final report of the CanAdvance wind machine project will give growers the tools for good wind machine management.  Coupled with the advanced remote sensing techniques and GIS integration being developed by Brown and Reynolds, growers and wineries should be able to manage cold episodes much more efficiently.
Inglis/Shelp/van der Merwe; De Luca/Strommer; Nassuth: The molecular investigations being conducted by these three teams are approaching success in identifying markers/gene function for cold tolerance (Nassuth), teinturier anthocyanin production (Strommer), flavor component pathways (De Luca), yeast tolerance to alcohol and acidity (van der Merwe) and acetic acid development during icewine fermentation (Inglis).  All of these will eventually be utilized for better selection of both plant material and yeasts for wine and icewine production.
Paliyath: The improvement in the processing of grapes for whole fruit blends could significantly affect the availability of healthy fruit blends for the food processing industry, minimizing waste currently generated in grape juice manufacturing.  The consistency of whole grape blends could be stabilized by including a very low amount of soy lecithin (0.25-0.5 % W/V), a common soy byproduct.  Health benefits of grape juice/blends could be effectively improved by adding soy lecithin.  Fruits are naturally low in protein and phospholipids.  Soy lecithin is a rich source of phosphatidyl choline, an ingredient important for maintaining cardiovascular and neural/brain health.    

Lesschaeve: Using neutral consumers and clinically documenting the perceived quality differences in Riesling from the Niagara Appellations is an important step in marketing local wines. In addition, the documentation of critical intrinsic and extrinsic cues that drive consumer preference for Niagara Riesing could assist in maximizing the impact of this market sector.
6.  
Contributions to Education, Training and Technology Transfer 

a) 
Extension. etc
Zandstra, J.  SEQ CHAPTER \h \r 1Featured in an article on the front page of the Production section of the Ontario Farmer on 30 December, 2009.  This article was titled “Keeping Growers Competitive”, and summarizes research at the Cedar Springs Research Station.

Zandstra, J. 2009.  SEQ CHAPTER \h \r 1Featured in a SparkAir video highlighting the wine grape research program at the Cedar Springs Research Station.   The video is currently on YouTube so we can comment on it for edits; it will be placed on the Farms.com website (Wine grape research John Zandstra  http://www.youtube.com/watch?v=9Y9Za1vM2js) 

b)
Presentations at stakeholder/industry/public meetings etc.
Zandstra, J. 2009.  Research at the Cedar Springs Research Station.  Ontario Fruit Testing Association Annual Meeting.  Leamington ON

c) 
Presentations at scientific conferences

Balint, G. and Reynolds, A.G.  2009.  Effect of ABA on vine physiology and grape quality of Cabernet Sauvignon in a cool-climate area.  Poster, ASEV 60th Annual Meeting 23–26 June 2009, Napa, CA.  

Balint, G. and Reynolds, A.G.  2009.  Effect of different irrigation strategies on vine physiology and grape quality of Cabernet Sauvignon and Sauvignon blanc in a cool-climate area.  Poster, 16th International GIESCO Symposium, Davis, CA.

Brown, R. 2009. Precision Viticulture in Niagara. Marlborough Wine Research Centre, Blenheim, New Zealand. 

Brown, R. 2009. Precision Viticulture. CCOVI seminar Series Presentation. Brock University. Research seminar presentation videotaped and posted on CCOVI website.

Fierlej, Y. and A. Nassuth. 2009. Comparison between transcription factor ICE1C from V. vinifera cv. Chardonnay and V. riparia Guelph. 2nd Annual OMAF Grape group meeting. Guelph. August 2009.

Fisher, H., Nassuth, A., Somers, D. and I. Lesschaeve. 2009. Grape breeding and other tall tales! North American’s Grape Breeders’ Conference. Tallahassie, FL, USA. August 2009. 

Hakimi Rezaei, J. and Reynolds, A.G. 2009. Vine water status influence on sensory evaluation of Cabernet Franc Wines in the Niagara Peninsula.  Poster, CSHS Annual Conference Quebec City, June 18-19 2009 (Best poster winner).  

Hakimi Rezaei, J. and Reynolds, A.G. 2009. How does vine water status affect yield components, vine size and fruit composition of Cabernet Franc? Poster, Mapping the New Knowledge. Faculty of Graduate Studies. Brock University. St. Catharines, ON. March 5th, 2009.

Hakimi Rezaei, J. and Reynolds, A.G. 2009.  Evaluation of Cabernet Franc Wines in the Niagara Peninsula.  Poster, 16th International GIESCO Symposium, Davis, CA.

Jetha, Z., Fisher, H., Zandstra, J. and A. Nassuth. 2009. Variations in CBF1 sequences within Vitis riparia and Italian grapevines. 2nd Annual OMAF Grape group meeting. Guelph.  August 2009

Lesschaeve I. and Bruwer J. (2009). The 1001 ways to capture wine consumer’s attention…but does it really work? In 8th Pangborn Sensory Science Symposium, Florence, Italy July 26-30. [Invited presentation]

Lesschaeve I. and Mathieu N. (2009). Triggers of Wine Quality Used by Involved Wine Consumers. In: 8th Pangborn Sensory Science Symposium, Florence, Italy July 26-30. [Poster presentation]

Marciniak et al. 2009 Using GPS, GIS and Airborne Imaging to understand Niagara Terroir. ASEV Eastern Conference Poster. Painesville, Ohio. July 20-22.

Martin, S., Van der Merwe, G., Shelp.B., and Inglis, D.L.  The impact of hyperosmtoic stress on yeast nitrogen usage during Icewine fermentation.  2nd Annual OMAF Grape group meeting. Guelph. August 2009.

Martinez, V.T., Fisher, H. and A. Nassuth. 2009. Electrolyte leakage percentage as a measure of freezing tolerance of grapevines. 2nd Annual OMAF Grape group meeting. Guelph. August 2009.

Mathieu N. and Lesschaeve I. (2009). Branding an emerging wine region: Do appellation and sub-appellation matter? In: 8th Pangborn Sensory Science Symposium, Florence, Italy July 26-30. [Poster presentation]

Moody, M. and A. Nassuth. 2009a. Creation of a dual luciferase transactivation assay to determine the ICE binding site in Vitaceae CBF genes. Canadian Society of Plant Physiology meeting. Vancouver, June 2009.

Moody, M. and A. Nassuth. 2009b. Construction of a dual luciferase transient expression analysis system to determine the ICE binding site in Vitaceae CBF genes. Canadian Society of Plant Physiology Eastern Regional meeting and Plant Development Workshop. Guelph, December 2009.

Noble, S.D and R.B. Brown. 2009. Plant Species Discrimination using Spectral/Spatial Descriptive Statistics. Paper presented at 1st International Conference on Computer Image Analysis in Agriculture, Potsdam, Germany. August 27-28. 11pp

Reynolds, A.G.  2009.  Vineyard and winery management practices to enhance wine quality.  Unified Symposium, Sacramento, CA, 28-31 January 2009.

Reynolds, A.G.  2009.  Vineyard and winery management practices to enhance wine quality.  Washington Association of Wine Grape Growers Meeting, Kennewick, WA, 4-7 February 2009.

Reynolds, A.G.  2009.  Crop load management optimization.  Washington Association of Wine Grape Growers Meeting, Kennewick, WA, 4-7 February 2009.

Reynolds, A.G.  2009.  Vineyard and winery management practices to enhance wine quality.  Minnesota Grape Growers Meeting, Minneapolis, MN, 12-14 February 2009.

Reynolds, A.G.  2009.  Development of the VQA program in Canada.  Minnesota Grape Growers Meeting, Minneapolis, MN, 12-14 February 2009.

Reynolds, A.G., C. de Savigny, and J. Willwerth.  2009.  Riesling terroir in Ontario vineyards. The roles of soil texture, vine size and vine water status.  Poster, 16th GiESCO Conf., Davis, CA, 12-16 July 2009.

Reynolds, A.G., M. Marciniak, R. Brown, L. Tremblay, and L. Baissas.  2009.  Using GPS, GIS and airborne imaging to understand Niagara terroir.  Poster, 16th GiESCO Conf., Davis, CA, 12-16 July 2009.

Sauday, S., Martin, S. and Inglis, D.L.  Development of Stl1p-dependent glycerol transport assay to measure active glycerol uptake in Icewine fermenting yeast in response to hyperosmotic stress. 2nd Annual OMAF Grape group meeting. Guelph. August 2009.

Siddiqua, M. and A. Nassuth. 2009. Functional analysis of grape CBF genes. Canadian Society of Plant Physiology Eastern Regional meeting and Plant Development Workshop. Guelph, December 2009.

Willwerth, J.J., Reynolds, A.G. and Lesschaeve, L. 2009.  Terroir factors:  Their impact in the vineyard and on the sensory profiles of Riesling wines.  Oral paper, 16th International GIESCO Symposium, Davis, CA, pp. 13-18.

d)
Committees including Research, Advisory and Expert capacity. 
e)     Technical Bulletins/Websites/Internet Presentations/Databases
f)
Awards & Recognition including research chairs, awards of recognition, appointment to prestigious panels and leadership of national/international research initiatives etc.
g)
Popular Press and Media Citations including Print, Radio, Television, Internet and Electronic References
7. 
Publications 
Please use the exact formats shown below. Include all publications that are related to the activity in this project. For each publication please list the number of authors and how many of the authors are U of G Faculty.
a) Published Peer‑reviewed publications 
Balint, G. and Reynolds, A.G.  2009.  Effect of ABA on vine physiology and grape quality of Cabernet Sauvignon in a cool-climate area.  Abstract, ASEV 60th Annual Meeting 23–26 June 2009, Napa, CA.  Am. J. Enol. Vitic. 60: 386A-409A. 

Balint, G. and Reynolds, A.G.  2009.  Effect of different irrigation strategies on vine physiology and grape quality of Cabernet Sauvignon and Sauvignon blanc in a cool-climate area.  Proc. 16th International GIESCO Symposium, Davis, CA, pp. 271-276.

Hakimi Rezaei, J. and Reynolds, A.G. 2009.  Evaluation of Cabernet Franc Wines in the Niagara Peninsula.  Proc. 16th International GIESCO Symposium, Davis, CA.

Hakimi Rezaei, J. and Reynolds, A.G.  2009.  Characterization of Niagara Peninsula Cabernet Franc wines by sensory analysis.  Am. J. Enol. Vitic. 60 (accepted).

Lesschaeve, I., Neudorf E., and Bruwer J. (2009) Consumer Market Research Strategic Study for 100% Ontario Wines with a Focus on Future Innovation Opportunities. (100% funded by the Canada Ontario Orchard Vineyard Transition Program, however relevant and transferable to this project)

Nassuth, A. and Siddiqua, M. 2009. Regulation of Stress Responsive Signalling Pathways by Eudicot CBF/DREB1 Genes in: "PLANT COLD HARDINESS:  From the Laboratory to the Field". CABI Pub. Wallingford, UK. L. Gusta, M. Wisniewski and K. Tanino (Eds). July 2009.

Oke, M., J.K. Jacob and G. Paliyath (2009) Effect of soy lecithin in enhancing fruit juice / sauce quality, Food Research International, 43, 232-240.

Reynolds, A.G., C. de Savigny, and J. Willwerth.  2009.  Riesling terroir in Ontario vineyards. The roles of soil texture, vine size and vine water status.  Proc. 16th GiESCO Conf., Davis, CA, 12-16 July 2009, pp. 589-598.

Reynolds, A.G., A. Ehtaiwesh, and C. de Savigny.  2009.  Irrigation scheduling for Sovereign Coronation table grapes based upon evapotranspiration calculations and crop coefficients.  HortTechnology 19:719-736.

Reynolds, A.G., M. Marciniak, R. Brown, L. Tremblay, and L. Baissas.  2009.  Using GPS, GIS and airborne imaging to understand Niagara terroir.  Proc. 16th GiESCO Conf., Davis, CA, 12-16 July 2009, pp. 573-588.

Reynolds, A.G. and J. Vanden Heuvel.  2009.  The influence of grapevine training systems on vine growth and fruit composition—A review.  Amer. J. Enol. Vitic. 60:251-268.

Snowdon, C., Schierholtz, R., Poliszscuk, P., Hughes, S. and van der Merwe, G.. 2009. ETP1/YHL010c is a novel gene needed for the adaptation of Saccharomyces cerevisiae to ethanol. FEMS Yeast Res 9:372-280.

Willwerth, J.J., Reynolds, A.G. and Lesschaeve, L. 2009.  Terroir factors:  Their impact in the vineyard and on the sensory profiles of Riesling wines.  Proc. 16th International GIESCO Symposium, Davis, CA, pp. 13-18.
b) In-press Peer‑reviewed publications 

Lesschaeve I. and Bruwer J. Consumer Involvement: Theoretical Foundation, Measurement and Moderating Role in New Product Development. In: Consumer Driven Innovation in Food and Personal Products. MacFie H. and  Jaeger S. (eds). Woodhead Publishing. In press.

Lesschaeve I. and Rossi A. Characterizing Involved Wine Consumers with the Consumer Involvement Profile Scale. International Journal of Wine Business Research. Submitted revised manuscript

McCallum J, Lee RWH, Ziauddin A, Strommer J.   MybA3 Alleles in Grape (Vitis):  Evidence for Positive and Negative Regulation of Anthocyanin Production.  Plant Physiology

c)
Popular press articles 

d)
Theses

Brooks, Albert J.. 2009. Development of a Grape Harvester Yield Monitoring System for Application in Precision Viticulture Systems. MASc Thesis, University of Guelph. 169 pp.

Milton, Wade. J. 2009. Examination of Non-destructive Measurements of Red Wine Grapes using Visible/NIR Spectroscopy. MASc Thesis, University of Guelph. 134 pp.

8.
New Intellectual Properties 

None at present
     9.
Team Member & Team Member Contributions   

Principle researchers

	Researcher
	Brock 
	Guelph 
	Primary Contributions

	Brown
	
	ENG
	Multispectral airborne instrumentation 

	De Luca
	Biology
	
	Biochemistry, molecular biology of aromatics

	Fisher
	
	PA/VRS
	Viticulture, breeding,VRS supervision

	Inglis
	CCOVI
	
	Yeast biochemistry, icewine vinification

	Lesschaeve
	
	VRIC
	Consumer studies, sensory evaluation

	Nassuth
	
	MCB
	Molecular biology, abiotic and biotic stress

	Paliyath
	
	PA
	Biochemistry, nutriceuticals

	
	
	
	


Associated research, service and technical personnel

	Researcher
	Brock 
	Guelph 
	Other
	Primary Contributions

	Alm
	
	PA/tech
	
	Mushroom technician (DR)

	Appleby
	
	
	OMAFRA
	Integrated pest management pecialist

	Chandler
	
	PA/tech
	
	Weed technician (CS)

	De Profio
	CCOVI
	
	
	Viticulture instrumentation technician

	Fox
	
	
	AAFC
	Soil ecology, soil flora/fauna dynamics

	Fraser
	
	
	OMAFRA
	Agricultural engineer, noise pollution

	Gilchrist
	
	
	VRIC/tech
	Sensory technical assisitant

	Gillespie*
	
	LRS 
	
	Microclimatology

	Hopper
	
	PA/tech
	
	Biochemistry technician (BS)

	Ker
	
	
	KCMS 
	Bud sampling and freeze testing

	Mcfadden-Smith
	
	
	OMAFRA
	Pathology, pest management

	Meng
	
	MCB
	
	Pathology/viruses

	Nichols
	
	
	WIN
	Weather software and instrumentation

	Oke
	
	
	OMAFRA
	Research analyst/Food science

	Pickering
	CCOVI
	
	
	Analytical chemistry/sensory attributes

	Piott
	
	PA/tech
	
	Viticulture technician (HF)

	Reynolds
	CCOVI
	
	
	Plant physiology, water stress, flavours

	Rinker*
	
	PA
	
	Organic waste utilization, composting

	Ryerson
	
	
	Private
	Remote sensing interpretation

	Shelp
	
	PA
	
	Molecular physiology, biochemistry

	Slingerland
	
	
	OMAFRA
	Tender fruit and grape specialist

	Speranzini 
	
	
	OMAFRA
	Nutrient management for hort crops

	Strommer*
	
	PA
	
	Flavonoids and anthocyanin

	Swanton
	
	PA
	
	Weed management

	vander Merwe
	
	MCB
	
	Yeast dynamics, wine production

	Verhallen
	
	
	OMAFRA
	Soil management specialist

	Voroney
	
	LRS
	
	Soil organic matter/organic viticulture

	Zandstra
	
	RC
	
	Viticulture/plant introduction


*Retired but still participating

Associated post doctoral fellows, graduates students, undergraduate students, intern/co-op students
	Faculty
	Associate
	Rank
	Fund Programme
	Location

	Brown
	Ledderhof
	MSc
	OCE
	CCOVI/Brock

	
	Marciniak
	MSc
	OCE
	CCOVI/Brock

	
	Fadock
	MASc
	
	SEng/UG

	Fisher
	Trussler
	undergraduate
	OMAFRA
	PA/UG/Vineland

	
	Bilek
	undergraduate
	OMAFRA
	PA/UG/Vineland

	Inglis
	Martin
	Post-Doc
	Brock
	CCOVI/Brock

	
	Sauday
	MSc
	OMAFRA
	CCOVI/Brock

	
	Stanasic
	undergraduate
	Brock/OMAFRA
	CCOVI/Brock

	Lesschaeve
	Bowen
	Post-doc
	VRIC
	VRIC

	
	Price
	BSc Co-op
	OMAFRA-OVTP
	VRIC

	Nassuth
	Siddiqua
	Post-doc
	NSERC
	MCB/UG

	
	Moody
	MSc
	OMAFRA
	MCB/UG

	
	Hong
	undergraduate
	OMAFRA
	MCB/UG

	
	Fierlej
	undergraduate
	OMAFRA
	MCB/UG

	
	Jetha
	undergraduate
	UG/URA/NSERC
	MCB/UG

	
	Martinez
	undergraduate
	OMAFRA
	MCB/UG

	
	Lewis
	undergraduate
	NSERC
	MCB/UG

	Paliyath
	Jacob
	Post-doc
	
	PA/UG

	Reynolds
	Tasker
	MSc
	OCE
	CCOVI/Brock

	van der Merwe
	Clarke
	Post-doc
	OMAFRA
	MCB/UG

	
	Rochon
	Post-doc
	OMAFRA
	MCB/UG

	
	Snowdon
	PhD
	NSERC/OGS
	MCB/UG

	
	Hillier
	undergraduate
	OMAFRA/NSERC
	MCB/UG

	
	Le Roux
	undergraduate
	NSERC
	MCB/UG

	
	Hallows
	undergraduate
	NSERC
	MCB/UG


9. 
Problems encountered 

None.
Annual Repor.ts must be received by Natalie Carter, Office of Research, 

1 Stone Road West, 2nd Floor, on or before Friday, January 29, 2010.
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