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The year 2003 was a difficult year in which to get fruit to ripen and to get it to ripen uniformly.  In particular, late-ripening red grapes had difficulty ripening.   The cloudy, rainy summer and the cool, rainy fall did not provide enough sunshine and heat during critical fruit ripening periods.  The vine damage from the winter of 2002 – 2003 further complicated things by causing irregular shoot growth and irregular fruit development.  Different clusters in different part of the canopy and even different berries in the same grape cluster developed at different rates.  Thus, when we were close to harvest, some clusters were ripe, some were almost ripe, and some were rather unripe.  Even berries in the same cluster showed a range of ripeness.  Three main factors determine fruit ripening.  They are 1) adaptation of the grape cultivar to the general climate and soil conditions, 2) balance between crop load and photosynthetically active leaf area, and 3) quality of light and temperature, particularly from veraison to harvest.  Of course we assume that vine and fruit are kept free of pests and diseases.  The key to ripe fruit is crop load – the balance between the quantity of fruit and the active leaf area (or vine capacity).  However, due to the varying quality of light and heat from year to year, a 4 ton per acre yield might be just right one year and too much another year, it might be the right crop load in one vineyard but not in another.  Vine size (capacity) and crop load within a vineyard block should be very uniform so that the fruit will ripen uniformly.  Clearly, we need to know more about what constitutes an adequate crop load for each particular variety and for production of certain flavors.  Also, we need to know how and when to adjust these crop loads when the season turns out cooler or less sunny than anticipated.   Included in this workshop are several presentations which discuss how to sample fruit in a vineyard to obtain a representative sample, how to assess fruit quality, and how to assess differences in fruit quality (and vine size/capacity).

Monitor fruit development over the season!

Fruit thinning

Even with great care, fruit ripening could progress unevenly within a vineyard. If this is the case, it might be possible to harvest the different sections separately.   If the fruit ripens unevenly on a vine, bunches which are lagging behind should be removed around veraison.  This should allow as much time as possible to allow the remaining fruit to ripen fully.   Also, if we wait until all berries are soft or colored, it becomes very difficult, if not impossible, to differentiate the more mature from the less mature fruit.   The less mature fruit, in our climate conditions, does not ‘catch up’ with the more advanced fruit.  Thus, at harvest, there will be a mix of ripe and under-ripe grapes.   

Fruit thinning is also necessary when fruit maturity lags behind that of a typical or average year.   Of course, good records of individual vineyards are very helpful here!   A judgment should be made about whether there will be enough sunshine and heat left in the year to ripen the crop.

Fruit sorting

In some cases, under-ripe fruit can be sorted from ripe fruit in the vineyard or in the winery (sorting tables or conveyor).  It is best to vinify fruit of different maturity separately, so that it can be treated differently (different temperature, different pressing, different yeast, different fining).  This of course leaves open the option to recombine the lots later, if tasting trials determine that this is beneficial.

Processing under-ripe fruit

In many practical trials over the years, we have found that heat can be used very successfully to modify wine flavors.  Heat can be applied to the grape must or to the wine.  In both cases, heating reduces vegetative, unripe flavors and enhances fruit flavors.  Must heating also allows extraction of color and additional tannin – depending on length of maceration and use of enzymes.  With less extraction from the skins and seeds, we can leave behind some of the unripe flavors and, importantly, the unripe tannins in the seeds.  Red fruit is crushed and heated to either 90°C for 2 to 10 minutes then cooled down quickly or to 65°C for 20 minutes and allowed to cool slowly.  The heated must is then either pressed and fermented as you would a white must or)  fermented on the skins.  The maceration time should be short to avoid extracting unripe flavors.  Alternatively, red grapes can be fermented on the skins at moderate temperatures of 20- to 25°C.  Only fully ripe red grapes should be fermented at very warm temperatures, between 30 and 35°C.  

White wine also benefits from must heating.  Clarified must is heated to 65°C or 90°C for 20 minutes or 2 minutes respectively, then cooled back down to 20°C for yeast inoculation.

Heat can also be applied to the wine after completion of alcoholic fermentation.   A red wine can be heated before or after malolactic fermentation.  We also recognized that malolactic fermentation makes wines taste less vegetative.  When wine is heated, it should be heated in the absence of oxygen.  Thus, a heat exchanger utilizing a closed tube is necessary.  The wine is quickly heated to either 60 or 80°C for 2 minutes and cooled back down.   This often reduces the vegetative aromas and improves the mouthfeel of a wine.  A test should be done before all wine is treated.   Alternatively, a wine can be warmed to 40°C in a tank in which the headspace is carefully gassed with nitrogen or argon.  Allow for some headspace so the wine can expand when it is heated.  The wine can be kept at 40°C for up to 2 days.

Tannin additions

Tannin additions in the form of tannin extracts, oak chips or oak dust can be added to reduce the vegetative aromas of red wines.  It seems that these materials are most effective when used during fermentation.   There are also tannin extracts from various sources available for use after fermentation.  New barrels and selected oak chips of course also help suppress or modify vegetative aromas.  Fine tannin extracts can be added to the wine at rackings to give the wine more texture and more depth. Red wines that have been fermented at cool temperatures and pressed off early will be especially lacking in tannins critical for texture. With the addition of oak and grape tannin extracts, much of the missing texture can be built back into the wine.  Many products are available.   Some experimentation is needed!  Be careful not to overuse any of these materials.

Yeast strains

Yeast strains also have a strong impact on wine flavor.  As our trials showed, some yeasts were able to remove or cover more of the vegetative flavors than other yeasts.  Selection of yeast starter culture is one more tool that can be used, in combination with others, to modify unripe flavors.

Practical trials with under-ripe fruit

During the 2003 vintage, we experimented with Cabernet Franc and Cabernet Sauvignon and using different fermentation temperatures, must heating, wine heating, tannin additions, and different yeasts.  Nearly all treatments impacted the unripe flavors.   The strongest modification of wine flavors was with must heating and in some cases with wine heating.  In our trials, the tannin additions to the fermenting must were more effective than one addition after fermentation. It is likely that more tannin additions are necessary when they are added after the completion of fermentation. Yeast strains also had a clear impact.  We will be tasting some samples from these trials.

All skin fermented wines were pressed at the end of alcoholic fermentation and were then inoculated for malolactic fermentation. (yeast BRL97, ML culture Alpha)

Temperature & tannin trial with Cabernet Sauvignon

03-98
"Standard" temp. profile, (20 to 35°C in the first 3 days then slow cooling to 20°C 

 no tannins added

03-99 
Temp. ramping up (from 20°C to 35°C at 2 degrees per day), no tannins added

03-100 
Temp. 25°C constant, no tannins added

03-101 
Temp. 25°C constant, Tan' Cor Grand Cru in 3 additions of 100 mg/L each, after pressing, after ML, and after cold stabilization

03-102 
Temp. 25°C constant, VR Supra (500 mg/L) before yeast inoculation 

03-103
Temp. 25°C constant, Biotan (100 mg/L) at the end of alcoholic fermentation 

Heating trails with Cabernet Franc (yeast BRL97, ML culture Alpha)

	03
	110
	CF Fermentation on skins (20 to 35°C in the first 3 days then slow cooling to 20°C

	03
	111
	CF Hot pressed, heated to 63°C then pressed

	03
	112
	CF Heated to 63°C then fermented on skins

	03
	113
	CF Heat spike after alcoholic fermentation (45°C for 48 h)


Heating trials with Cabernet Sauvignon (yeast BRL97, ML culture Alpha)

	03
	114
	CS Fermentation on skins (20 to 35°C in the first 3 days then slow cooling to 20°C

	03
	115
	CS Hot pressed, heated to 63°C then pressed

	03
	116
	CS Heated to 63°C then fermented on skins

	03
	117
	CS Heat spike after alcoholic fermentation (45°C for 48 h)


Fermentation trial with different yeasts in Cabernet Sauvignon (MLF with Alpha)

	03
	50
	CS Yeast-BRL97

	03
	51
	CS Yeast-GRE

	03
	52
	CS Yeast-Syrah

	03
	53
	CS Yeast-BM45

	03
	54
	CS Yeast-D254

	03
	55
	CS Yeast-BA11
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	Brix
	Chaptalized
	pH
	TA(g/L)
	pH @
	TA(g/L)

	Lot
	No.
	Variety
	Yeast / Treatment
	Picked
	
	to (Brix)
	post cold
	post cold
	at bottling
	at bottling

	03
	50
	CS Yeast-BRL97
	BRL97/FS/ML Alpha
	14-Oct
	19.4
	22.5
	3.20
	7.3
	3.68
	6.4

	03
	51
	CS Yeast-GRE
	GRE/FS/ML Alpha
	14-Oct
	19.4
	22.5
	3.16
	6.8
	3.55
	6.2

	03
	52
	CS Yeast-Syrah
	Syrah/FS/ML Alpha
	14-Oct
	19.4
	22.5
	3.15
	7.2
	3.66
	6.2

	03
	53
	CS Yeast-BM45
	BM45/FS/ML Alpha
	14-Oct
	19.4
	22.5
	3.27
	8.2
	3.61
	6.8

	03
	54
	CS Yeast-D254
	D254/FS/ML Alpha
	14-Oct
	19.4
	22.5
	3.11
	7.1
	3.58
	6.3

	03
	55
	CS Yeast-BA11
	BA11/FS/ML Alpha
	14-Oct
	19.4
	22.5
	3.07
	8.2
	3.77
	6.3

	
	
	
	
	
	
	
	
	
	
	

	03
	110
	CF Heating methods - FS
	BRL97/FS/ML Alpha
	4-Nov
	19.2
	22
	3.27
	7.2
	3.54
	6.3

	03
	111
	CF Heating methods - HP
	BRL97/FS/ML Alpha
	4-Nov
	19.2
	22
	3.16
	8.0
	3.50
	6.3

	03
	112
	CF Heating methods - Heated to 63oC then FS
	BRL97/FS/ML Alpha
	4-Nov
	19.2
	22
	3.23
	7.6
	3.56
	6.3

	03
	113
	CF Heating methods - heat spike after alch (45.o C for 48 h)
	BRL97/FS/ML Alpha
	4-Nov
	19.2
	22
	3.27
	7.5
	3.53
	6.5

	
	
	
	
	
	
	
	
	
	
	

	03
	114
	CS Heating methods - FS
	BRL97/FS/ML Alpha
	4-Nov
	20.0
	22
	3.25
	8.2
	3.67
	6.7

	03
	115
	CS Heating methods - HP
	BRL97/FS/ML Alpha
	4-Nov
	20.0
	22
	3.29
	8.7
	3.58
	7.1

	03
	116
	CS Heating methods - Heated to 63oC then FS
	BRL97/FS/ML Alpha
	4-Nov
	20.8
	22
	3.23
	8.8
	3.74
	6.8

	03
	117
	CS Heating methods - heat spike after alch. (45.o C for 48 h)
	BRL97/FS/ML Alpha
	4-Nov
	20.8
	22
	3.27
	8.4
	3.71
	6.6

	
	
	
	
	
	
	
	
	
	
	

	03
	98
	CS Temp/Tannin Control
	BRL97/FS/ML Alpha
	4-Nov
	22.0
	***
	3.33
	7.6
	3.63
	6.5

	03
	99
	CS Temp/Tannin Ramp Up
	BRL97/FS/ML Alpha
	4-Nov
	21.2
	22.3
	3.35
	7.7
	3.69
	6.4

	03
	100
	CS Temp/Tannin 25o constant
	BRL97/FS/ML Alpha
	4-Nov
	21.4
	22.3
	3.32
	7.3
	3.57
	6.3

	03
	101
	CS Temp/Tannin Tan' Cor Gand Cru     25o constant
	BRL97/FS/ML Alpha
	4-Nov
	21.2
	22.3
	3.32
	7.5
	3.60
	6.5

	03
	102
	CS Temp/Tannin VR Supra            25o constant
	BRL97/FS/ML Alpha
	4-Nov
	21.2
	22.3
	3.33
	7.4
	3.61
	6.5

	03
	103
	CS Temp/Tannin Biotan               25o constant
	BRL97/FS/ML Alpha
	4-Nov
	21.4
	22.3
	3.34
	7.3
	3.60
	6.4
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