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What are the Challenges?

‘s Seasonal Variability

e a) Growing Degree Days

.. * b) Growing Season Length

" e ¢) Precipitation — How much, and when?
~ ¢ d) Winter cold

* e) Frost damage




Expansion in Cold Winters
Erom 4a (-30F -34C) to /b (OF -15C)

SDA Plant Hardiness Zone Map
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Presentation Notes
Bruce data

http://www.msu.edu/index.php

L The problems
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Presentation Notes
Cold can kill if it is not the cold is the agrobacterium

http://www.msu.edu/index.php
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Weather Variability: ..

Mlichigan example

Maxi2010 = 26838 GDD
Min 2009 = 2025 GDD
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Presentation Notes
20% difference = 20% of 7 months growing season is 1.5 months

http://www.msu.edu/index.php
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GDD and Growing Season Length

IMichigan example
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Days from veraison or heat from veraison?
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Elexible Viticulture Options

Michigan example

1400 1600 1800
GDD (base 50 F) pre-veraison
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Presentation Notes
Critcal issue for us because we arwe trying to ripe Cab Franc. Blush wine, I know that Nortno ripes later, so I hiope that soemthing like this could help you here, Is this a simialr situation?

http://www.msu.edu/index.php

Another Problem in the East
Vichigan example

e The varieties that are cold resistant and early ripening for
cool climate viticulture, are highly sensitive to fruit rot!
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Average GDD
(Base 50F)

__*f * Michigan
"« NW-1500-2500
-« SW-1800-3300
‘ “ ¢ Mlisa cold winter/cool summer climate

" o New Mexico —4000-5000
NM is a cold winter/hot summer climate




-, Growing Regions in NM

New Mexico Grape Growing Regions:
1. Southern 2. Southeast
3. Central 4. Northern







Growing Season Length

 Michigan 150-180 days
-«

e New Mexico < 150, 150-180

e Similar except for region north of Santa Fe
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Precipitation

,-},’- Michigan -- ~36-38"

[

. * New Mexico -- ~ 10-15"

¢ Significant difference especially as Ml gets
frequent rains post-veraison with negative

fruit quality impacts




- Winter Cold and Spring Frost




) ~ Avrinkiv/ +rial 3
WAy avariety triale
Michigan Grape Inaustry: is One of: the Viost Unique
Viticulture in the World

- Native,

Vitguiture
Un1vERs Ty |ZabadalTs SabbatiniP:, ElsnerD., 2008: Wine Grape Varieties for: Michigan and Other Cold Climate ViticulturallRegions. MSU Extension Bulletin/CD-007
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Michigan AVAS

Wine grape acreage

Acres Acres (%) (%)
2125 | 2740 | | %
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Top 10'wine grape varieties
. Why avariety trial?
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Top 5 Wine Grape Varieties in AVAS

h acres acres

(e
L Vidal Blanc
L [Prothoir | 136 | 83% |Riesing | 100 | 17%
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Ratio between Vinifera/Hybrid

/5% of Acreage American \arieties in the East off US
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2 A critical Question is Always Which
.. \ariety to Plant for a Young Developing
s Industry.

Rasearch
parspeactive

Grower

Consumer

perspective perspective

Winery
perspective
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Varieties planted

Southwest Northwest

Mandatory Core
Pinot noir, Cabernet Franc

Mandatory Core

Merlot, Cabernet Sauv

HYbﬂd Hybﬁd
Brianna, Chardonel, GR7, Marquette, Brianna, Chambourcin, Corot Noir,

Noiret, NY760844.24, Phoenix, Regent, Frontenac, La Crescent, Noiret, _
Traminette, Valvin Muscat, Valvin Muscat NY76.0844.24, NY81.0315.17, St. Croix,

Vidal

Vinifera o
Albarino, Barbera, Dolcetto, GM318, Vinifera
Gruener Veltliner, Lagrein, Marsanne, Albarino, Cinsault, Dornfelder, Gruner
Merlot, Petite Sirah, Rousanne, Sauv. Gris, | Veltliner, Lagrein, Rkatsiteli, Semillon
Sauv. Bl. Musque, Sauv. Blanc, Semillon, Teroldego, Tocai Friulano, Zweigelt
Tempranillo, Teroldego, Tocai Fruilano,
Muscat Blanc

MICHIGAN STATE G MICHIGAN STATE UNIVERSITY
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Data collection

I Planting density 8-10" X 4*-6’
ROOISTOCK IS 101-14

Irrigation

\/SP training system 4-5'shoot per
oot eficanopy

Bestimanagement practices for,
local differences

Vine growth and phenology.
Eruit.chemistry

Microe-vinification (Spartan Cellar,

and private Wineries)

ﬁ MICHIGAN STATE UNIVERSITY
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NE1020 project: Coordinated Wine Grape Variety
Evaluations in the Eastern USA

1 2006: Project started

» 2007 Vine order, (NovaVine
and Double-Anursery)

» 2008: Planting and unitial
data collection

» 2009: Data collection,
including wine-making

» 2010-2016% Data collection
and analysis;, wine
evaluations

s 2012-2018: Continuous
reporting to stakeholders of
preliminary: and final
evaluation results

..(
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Current Important New Mexico
Winegrape Cultivars
List in order of # Vineyards planting CV (>10)

Chardonnay Pinot noir
Cabernet Sauvignhon Muscat Canelli
Riesling Sangiovese
Vidal blanc

Syrah/Shiraz

Merlot

Cabernet Franc
Baco Noir

Gewurztraminer



Cultivars Currently Under Trial in

New Mexico
7‘ ‘e Gewurztraminer Picpoul Blanc
_,«‘f. Cabernet Sauvignon Durif (Petite Sirah)
, e Montepulciano Negroamaro
.+ Malbec Teroldego
_* Carignane Calzin
e Zweigelt Petit Verdot
i * Tannat Cabernet Franc
"« Cinsault Carmenere

 Gruner Veltliner Tocai Friuliano

Alberino



Potential Alternative Varieties

Hybrids Hybrids

Chambourcin, Marquette Chambourcin, Regent

Chardonel, Traminette, Valvin musquat,
Frontenac gris

Dolcetto, Barbera, Teroldego, Lagrein Montepulciano, Nero d’Avola,

Barbera, Tempranillo, Albarino,
Verdejo, Verdello, Vermentino,
Verdicchio




Current Fads Traditional Wine
Drinkers and “Millennium” Drinkers

. 4
f

* Traditional — C. Sauvignhon, Merlot, Zinfandel,
P. noir, Petite Sirah,

~« o Millennium — Off-dry to sweet, fruity,
: especially muscat CVs. Attracted to clever
lables

»




Emerging from private and Evaluated and not suggested

(e MSU evaluation in the NW
G and SW
& Cabernet franc Dornfelder Albarifio
Chardonnay Gruner Veltliner Cinsaut
Gamey noir Lagrein Feher Szagos
Gewdirztraminer Rkatsiteli Madeline Angevine
" Merlot Teroldego Moscato Canelli

Pinot gris Tocai Friulano Moscato Giallo
Pinot noir Zweigelt Muscadella du Bordelais
Riesling Sauvignon Gris Muscat Ottonel
Pinot blanc Sauvignon Blanc Musque Fiano
Orange Muscat
Semillon
Siegerrebe
r Touriga National
Vitigulture

MICHIGAN STATE ﬁ MICHIGAN STATE UNIVERSITY
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U.S. Wines

e 10 varieties comprise about 80% of all bottled
varietal wine:

’ — Chardonnay, Cabernet Sauvignon, Merlot,
Zinfandel (incl White Zin), Sauvignon blanc, Pinot
noir, Pinot gris/grigio, Syrah/Shiraz, Petite Sirah,
Viognier

 First three are often referred to as the
“International Varieties”

idulture
MICHIGAN STATE
\\\\\\\\\\




Activities in Warm Climate: CA

4 Cultivars and clone Source
‘ Cabernet Sauvignon -08 #102, Concannon, CA
Cinsaut -02 Black Malvoisie FPS 02, Sonoma, CA
Freisa -01 Jackson, CA
. Grenache noir -515 ENTAV-INRA® 515, (ENTAV, France)

Malbec -06 VEN, UC Davis, syn=Cot
Montepulciano -02 VCR 10 Rauscedo, Italy
etit Verdot -400 ENTAV-INRA® 400 (ENTAYV, France)
efosco -03 VCR 5 Rauscedo, Italy
ouzao -01 VEN, UC Davis
» yrah -07 France 877
annat -474 ENTAV-INRA® 474 (ENTAV, France)
empranillo -02 AGRO, Spain
inta Amarella -01 Jackson, CA
inta Francisca -01 Portugal
inta Madeira 01 Lodi, CA
into Cao -04 Jackson, CA
ouriga Nacional -02 Portugal, 1981

Tannat-474 _ ENTAV-INRA® 474 (ENTAV, France) |
Tempranilo-02  AGRO,Span |
TintaAmarella-01  Jackson,CA |
Tinta Francisca-01  Portugal |
TintaMadeira0l  LodiCA |

Vitigtlture
MICHIGAN STATE
UNIVERSITY




Activities in Warm Climate: CA

Cultivars and clone Source

Aglianico -03 VCR 2 Rauscedo, Italy “new” varieties
Carmenere -02 VCR 702 Rauscedo, Italy
Cabernet Sauvignon -08 #102, Concannon, CA standards
Cinsaut -02 Black Malvoisie FPS 02, Sonoma, CA
Durif -03 Petite Sirah FPS 03
Freisa -01 Jackson, CA
Grenache noir -515 ENTAV-INRA® 515, (ENTAV, France) “new” selections
Malbec -06 VEN, UC Davis, syn=Cot
Montepulciano -02 VCR 10 Rauscedo, Italy
Petit Verdot -400 ENTAV-INRA® 400 (ENTAYV, France)
VCR 5 Rauscedo, Italy
VEN, UC Davis
France 877
ENTAV-INRA® 474 (ENTAV, France)
empranillo -02 AGRO, Spain
inta Amarella -01 Jackson, CA
inta Francisca -01 Portugal
inta Madeira 01 Lodi, CA
into Cao -04 Jackson, CA
ouriga Nacional -02 Portugal, 1981

Vitigtlture
MICHIGAN STATE
UNIVERSITY




Activities in Warm Climate: CA

Petite Sirah - Durif

Malbec (if better yielding clone)
Petite Verdot

Tannat




Red Varieties

Arinarnoa
Bonarda
Caladoc
Carmenere
Ciliegiolo
Corvina Veronese
Counoise
Donzillinho
Ederena
Garnacha Tinta
Graciano

Juan Garcia
Mammolo
Marselan
Morrastel

Mourisco da Semente
Nielluccio
Periquita
Pinotage

Plavina

Prieto Picudo
Rondinella
Sagrantino
Schioppettino
Segalin

Semebat
Trincadeira Preta
Vespolina

White Varieties

Albillo Mayor
Albillo Real
Alvarinho
Arinto

Arneis
Bianchetta Trevigiana
Biancu Gentile
Biancolella
Coda di Volpe
Cortese
Erbaluce
Falanghina
Fiano
Forastera
Greco di Tufo

Malvasia Bianca
Marsanne
Moscato Giallo
Parellada
Perera

Petit Manseng
Picolit

Ribolla Gialla
Roussanne
Tocali Friulano
Trebbiano Toscano
Viozinho



MICHIGAN STATE

[ Chacoli de Getaria - Getariako Txakolina [
BAY OF BISCAY
| Chacoli de Bizkala - Bizkaiko Txakolina | | P 1

Somontano | ]

| Ribera del Duero | |

[ Costers del Segre [

FRANCE // | Ampurdén-Costa Brava |

Fla de Bages

Vinos de Madrid

PORTUGAL

Méntrida

_ ; BALEARIC ISLANDS
ATLANTIC OCEAN _ : Pla | Llevant

|Ribera del Guadiana

| Concado de Huelva

Jerez-Xéres-Sherry y Manzanilla
Sanldcar de Barrameda MEDITERRAMNEAN SEA
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; Valle d’Aosta

@ Dolcetto, Nebbilola
Petit & Gros rouge

@ Blanc de Morgex.
Pinot Gris Q

I.omhardia

{Mebbiolal, Pmc-l Nero
. n"n.‘rmnnay [Pinot Blanco

Sangio
@ Abarola, Pigato,
Vermentino, Bosco |

- @ Trebbiano, Malvasia, Q0 i
Moscadelio, Vernaccia PERUGIA?

# Orvie

Umbria 3

L ] giovess, cileguuo.

Montepulcians, Mariot
& Malvasia, Trebbiano

Campania
@ Aglianico, Piedirosso
® Fiano, Greco di Tulo,
\ Falanghina, Falerno

\ Sardinia (

L] Gannanuu (Grenache),
. Monica
L] \k!manllrk) Torbato,
Muragus, Moscato

I
-

T)‘ TTflen

Lan

PALERMO

- ] 200km

> Pantelleria

MICHIGAN STATE
UNIVERSITY

Trentino - Alto Adige
® Medot, Cabernet, Corvina,
Rondinalla, Marzeming
'—L— @ Garganega, Trebbiano di
Soave, Prosecco, Verduzzo

Friuli-Venezia Giulia
@ Merlot, Cabernat Sauvignon,
Schioppettine
@ Tocai Friuliano, Chardonnay,
Sawvignon, Pinot Grigio,
Pinot Bianco

Rondinella, Molinara
@ Garganega, Trebbiano di
Soave, Tocal, Prosecco

Emilia Romagna

@ Lambrusco, s«ngummw
Romagna, Barbar

@ Albana di Romagna, Trebblano,
Malvasia, Chardonnay

Marches
@ Sangiovess, Mantepulicianc
@ Verdicchio, Trabbiang, Makvasia
I

Abruzzo & Molise
@ Montepulciane, Barbera,
Sangiovese
T @ Trebbians d'Abruzzo (Bombino) ™

Basilicata
® Agliarice
@ Greco, Malvasia,
Maoscato

apulla P
@ Nsgroamaro,
Primitiva, Makvasia Nera

Sicily
@ Mero d'Avola, Frapatto,
Nerello Mascalese @ Graco Bianco,

@ Inzolia, Cattarratto Mantanico

WINE REGIONS of ITA

i

and their ape Varie

@® Reds @ Whites




Cool Climate Varieties - "~ |
|/ & Rot

f Shuit ret s a Majer Preblem: (With Cold Hardiness)
Limiting Vinifera Growing Inithe Great LLakes
@ Region.,

i
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TThe Problem

\/arieties that are cold resistant and early ripening for cool
Y climate viticulture, are highly sensitive to fruit rot!
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Aim of the Experiments

 To determine whether a quantified
amount of leaf removal at bloom would
reduce fruit-set and achieve a controlled
reduction in (1) cluster compactness and

(2) yield per vine
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The Hybrid Experience in IVlichigan

= How: has science advanced the cause?
i
{(j
5 5100 (1 220.94) Delaware, Marechal Foch,
= I =0. :
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LEAVES REMOVED AT TRACE BLOOM

MIChEAN ST Sabbatini'P; and G.S. Howell' 2010 Hortscience, Vol 45 (12) pp: 1-5.
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Impact of leaf Removal on Cluster
Compactness




- Some results: Vignoles

" e I
kf“ ‘z : Basal leaves removed
™ Fruit set (%) 0 4 6
”%ﬁ Shoot 60.0a 450b 35.0c
"7‘(,,- Basal cluster 540a 420b 27.0c
Apical cluster 640a 490b 430b
. /0.2

& e | Basal leaves removed
2 A ICG 0 4 6
- ' Shoot 55a 5.0a 30b
7. Basal cluster 50a 4.0a 30b
?’i Apical cluster 6.0a 6.0a 34D



o F More results: Vignoles
f —

Basal leaves removed

Parametri” 0 4 6

Cluster/vine 231.0a 2020b 1430c
Cluster/shoot 2.0 a 2.0 a 1.9a
Berry (g) 1.4 a 1.4 a 1.4 a

Berry/cluster 56.0 a 51.0a 36.0b
Cluster (9) 81.0 a 76.0 a 36.0b

d Brix (%) 19.6 a 20.6 a 22.2 b
3.10 a 3.13 a 3.20 a

13.0 a 12.7 a 13.5a




More results: Vignoles

Basal leaves removed
MR (%) 0 4 6

Incidence 24 a 16 b 2C
Severity 20 a 12 b 0.5¢cC




Problem in Vignoles — Year 2

ﬁ“ ; Basal leaves removed
& . fﬁ Parametri” 0 4 6
" aal Blind nodes (%)
ﬁ . e Node 1-4 20 a 26 b
i\ T Node 4-7 17a  20b
- e SR SATP ol Per vine 29 a 28 a
( ot 8 S i i Cluster/Shoot
. B et = e Node 1-4 20a  17a
& e Node 4-7 20a 19a
P Per vine 2.0a 1.8a
Florets/cluster
€ T e Apical cluster 273a  271a
a* Pt s Basal cluster 188a  184a
Y & - Per shoot 46la 454 a
4 Fruit set(%)’
A Apical cluster 100 84
\ Basal cluster 100 68
/3 Per shoot 100 76
% Yield
R Vine (kg) 144a 65b .
.’Z_ ;".



. How to reduce carry over effect?

@ Use atraining system that can allow year-2
‘s" ’ crop bearing canes to be produced In
@5 conjunction with year-1 shoots bearing the

(, crop




Avoiding Economic Losses Due to Poor Fruit-set,
,_ Spring Frost or Poor Growing Season

¢ < Determine crop acceptable for “vintage year” weather

e Determine # nodes needed to get that amount of crop

e Assess shootless node and frost damage status in spring
e Assess fruit-set

e Assess quality of growing season

e Modify shoot or cluster number to achieve desired fruit
quality goals

VITICULTURE &
. E
N




b

°©

Yield manipulation to target =
fruit quality ;

Yield™”

Concord H M L
Yield per vine (kg) 8.7a 79b 5.7c

Berry weight (g) 37a 39ab 4.2b
Berries/cluster 264a 275a 26.3a
°Brix (%) 13.7a 146b 158¢c
pH 3.2a 32a 33a

Titratable acidity (g/L) 6.9a 7.2a 7.1a

*Means in a row followed by the same letters are not
significantly different at P = 0.05 by the Tukey's HSD test.
YH, M, L = yiled per vine, High, Medium and Low, respectively.

sl

Understanding grape berry development
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Research and Extension

Chardonnay
Pinot noir
Pinot gris
Cabernet Franc
Marechal Foch
Frontenac
Vignoles
Riesling
Cabernet Sauvignon
Concord
Chardonel
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Figure 1. Berry growth (% fresh weight of final)
and sugar accumulation (Brix) in Cabernet franc

. from fruit set fo harvest. Note the 3 distinctive

stages (i, Il and i) of the doulle sigreid pottern
and the rapid sccumulation of sugar ot the end of
stage I,

Sabbatini' P, Dami'l. and Howell'G.S: 2012, Predicting Harvest YieldiniJuice and Wine Grape
Vineyards. Michigan State University. Extension Bulletin E-3186: pp1-15
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Putting together small steps
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Conclusions

Challenges continue — Conditions of culture

Continue to assess cultivars we call “standard”
knowing some will ultimately be unacceptable

Continue to follow fads, knowing we are at the
‘fringe’ of world wine production

Continue the quest for cultivars which are not
of our experience, and there are thousands
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