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Summary 

 
This study examines the impact of different crop adjustment techniques on yield, juice and wine 

chemistry, phenolic and color profiles, and sensory characteristics of Merlot. The four treatments in this 

trial were performed in the same vineyard block as follows: two control rows, two rows sprayed with RG 

1950 desiccant spray 4 times over 4 weeks beginning at veraison, two rows with clusters dropped at 

veraison down to one cluster per shoot, and two rows with clusters pinched at approximately 20 Brix.  All 

other treatments, through vinification, were the same.  The desiccation spray exhibited faster ripening 

kinetics and lower average berry weight.  At harvest, Brix and pH were not very different, but TA was 

higher in the treatments.  No differences were apparent in wine chemistry.  All treatments exhibited 

increases in color intensity, especially the cluster dropped treatment.  In spite of increasing color intensity 

all treatments lowered anthocyanins.  The desiccant treatment slightly increased tannins.  The week 

before harvest, 6 inches of rain fell, which may have reduced the impact of these treatments.  Overall, 

desiccation and crop reduction had a slight tendency to enhance Fruit Intensity.  The treatments also 

tended to enhance Overall Aromatic Intensity.  These trends were weak and often conflicted between 

tastings.  There seemed to be a general preference for wines produced from dropped clusters and 

desiccated clusters, but this varied.  The rain event may have reduced the impact of these treatments.  

This study suggests that crop adjustment techniques have the potential to impact fruit and wine quality 

in Virginia, but much more studies are needed to fully quantify this impact as well as to account for vintage 

variation. 

Introduction 

In regions with common rainfall, ripening problems may occur due both to dilution from rain as 

well as from forced early harvest to avoid excessive disease pressure.  As such, crop management 

techniques provide a key tool to enhance ripening kinetics and reduce disease pressure.  One such 

method for crop management involves crop desiccation.  Desiccation naturally concentrates several 

ripeness factors in grape berries.  Crop desiccation occurs naturally in regions with low rainfall, but is 

generally impeded by rain.  A potassium bicarbonate desiccant spray (RG 1950) has been developed 

which can instigate desiccation in grape berries.   

Another common technique which attempts to improve grape quality is crop thinning.  This 

practices reduces yield and increases the leaf area:yield ratio, which is thought to enhance photosynthate 

accumulation in the berries.  Although some have found positive effects from cluster thinning such as 

increased Brix, increased and mature phenols, flavonoid phenols, and glycosides (Zoecklein 2000; 

Zoecklein 2002; Guidoni et al. 2002; Bubola et al. 2011; Gatti et al. 2012; Avizcuri-Inac et al. 2013; Bubola 

et al. 2017), others have found little effect (Keller et al. 2005; Nuzzo and Matthews 2006; Bubola et al. 

2017).  These results seem to depend on finding an optimal leaf area: crop ratio, which will vary among 

regions and between vintages.  In Virginia, the recommended crop load is 1-2 pounds of fruit per foot of 

wire (2.5-5 tons per acre on VSP on 9’ x 5’ rows).  Higher yields are more appropriate for warmer, dryer 

seasons, and in general white wine grapes can handle higher yields better than red wine grapes (Wolf 

2012; Hatch 2015).  This study examines the impact of cluster dropping, desiccation spray, and cluster 

pinching on the chemical and sensory qualities of Merlot. 



 

 

 

 
Results and Discussion 

The desiccation spray exhibited faster ripening kinetics and lower average berry weight.  At 

harvest, Brix and pH were not very different, but TA was higher in the treatments.  No differences were 

apparent in wine chemistry.  All treatments exhibited increases in color intensity, especially the cluster 

dropped treatment.  In spite of increasing color intensity all treatments lowered anthocyanins.  The 

desiccant treatment slightly increased tannins.  The week before harvest, 6 inches of rain fell, which may 

have reduced the impact of these treatments (as can be seen by increasing berry weight in the desiccated 

treatment). 

Grape Chemistry Prior to Harvest 

 Brix 
Glucose + 
Fructose 

(g/L) 
pH 

TA 
(g/L) 

Tartaric 
Acid 
(g/L) 

Malic 
Acid 
(g/L) 

Potassium 
(mg/L) 

Ammonia 
(mg/L) 

NOPA 
(mg 
N/L) 

YAN 
(mg 
N/L) 

Control 20.2 207 4.03 2.5 3.1 0.82 1630 106 100 187 

Desiccant Spray 20.0 206 4.03 2.6 3.3 0.52 1610 134 97 207 

Dropped Clusters 20.1 207 4.02 2.6 3.2 0.75 1450 117 103 199 

Pinched Clusters 20.7 214 4.05 2.3 2.6 0.57 1420 92 108 184 

Desiccant % Change -1% 0% 0% 4% 6% -37% -1% 26% -3% 11% 

Dropped Clusters % Change 0% 0% 0% 4% 3% -9% -11% 10% 3% 6% 

Pinched Clusters % Change 2% 3% 0% -8% -16% -30% -13% -13% 8% -2% 

Lab Results from ETS from Early November, 2016 
 

Harvest Yields 
 Tons per Acre 

Control 4.2 

Desiccant Spray 3.7 

Dropped Clusters 2.6 

Pinched Clusters 3.9 

Desiccant % Change -12% 

Dropped Clusters % Change -38% 

Pinched Clusters % Change -7% 
 

Juice Chemistry 
 Brix pH TA (g/L) 

Control 21.3 3.88 2.9 

Desiccant Spray 22.1 3.84 3.2 

Dropped Clusters 21.2 3.80 3.1 

Pinched Clusters 21.5 3.84 3.2 

Desiccant % Change 4% -1% 10% 

Dropped Clusters % Change 0% -2% 7% 

Pinched Clusters % Change 1% -1% 10% 
 

Wine Chemistry 

 Ethanol 
(%vol/vol) 

Residual 
Sugar 
(g/L) 

pH TA (g/L) 
Volatile 
Acidity 
(g/L) 

Malic Acid 
(g/L) 

Lactic 
Acid (g/L) 

Total SO2 
(ppm) 

Free SO2 
(ppm) 

Control 12.9 1.4 3.62 4.7 0.43 0.2 0.9 37.3 16.9 

Desiccant 
Spray 

13.4 1.0 3.66 5.1 0.50 0.1 0.8 30.4 14.1 

Dropped 
Clusters 

12.8 0.9 3.63 5.0 0.42 0.0 0.8 41.4 13.2 

Pinched 
Clusters 

13.0 0.8 3.69 4.8 0.49 0.1 0.8 37.6 14.1 

Lab Results from Enology Analytics from Late January, 2017 
 

Color Profile 
 A420 A520 A620 Hue (420/520) Intensity (420+520) Intensity (420+520+620) 

Control 0.198 0.293 0.05 0.676 0.491 0.541 

Desiccant Spray 0.217 0.331 0.06 0.657 0.548 0.608 

Dropped Clusters 0.222 0.361 0.06 0.614 0.582 0.642 

Pinched Clusters 0.208 0.327 0.06 0.636 0.534 0.594 

Desiccant % Change 10% 13% 20% -3% 12% 12% 

Dropped Clusters % Change 12% 23% 20% -9% 19% 19% 

Pinched Clusters % Change 5% 12% 20% -6% 9% 10% 

Lab Results from ETS from Late January, 2017 
 

 

 

 

 



 

 

 

 
Phenolic Profile 

 Caffeic 
Acid (mg/L) 

Caftaric 
Acid (mg/L) 

Catechin 
(mg/L) 

Epicatechin 
(mg/L) 

Catechin: 
Epicatechin 

Catechin: 
Tannin 

Gallic Acid 
(mg/L) 

Control 2 9 15 18 0.83 0.04 25 

Desiccant Spray 2 9 15 19 0.79 0.03 29 

Dropped Clusters 2 10 14 17 0.82 0.03 27 

Pinched Clusters 2 10 14 18 0.78 0.03 25 

Desiccant % Change 0% 0% 0% 6% -5% -25% 16% 

Dropped Clusters % Change 0% 11% -7% -6% -1% -25% 8% 

Pinched Clusters % Change 0% 11% -7% 0% -6% -25% 0% 

Lab Results from ETS from Late January, 2017 
 

Phenolic Profile 

 
Malvidin 

glucoside 
(mg/L) 

Monomeric 
Anthocyanins 

(mg/L) 

Polymeric 
Anthocyanins 

(mg/L) 

Quercetin 
(mg/L) 

Quercetin 
Glycosides 

(mg/L) 

Tannin 
(mg/L) 

Total 
Anthocyanins 

(mg/L) 

Resveratrol 
(mg/L) 

Control 97 156 22 <1 18 407 178 0.3 

Desiccant Spray 77 120 23 <1 16 435 143 0.3 

Dropped Clusters 88 137 23 <1 17 413 160 0.4 

Pinched Clusters 95 148 23 <1 18 411 171 0.4 

Desiccant % Change -21% -23% 5%  -11% 7% -20% 0% 

Dropped Clusters % Change -9% -12% 5%  -6% 1% -10% 33% 

Pinched Clusters % Change -2% -5% 5%  0% 1% -4% 33% 

Lab Results from ETS from Late January, 2017 
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Descriptive analysis did not find any strong trends with the descriptors used for the April 12 

tasting.  Pinched clusters seemed to have slightly reduced Herbaceous/Green character, and also have 

higher body along with desiccated clusters.  Additionally, some judges described the wines as having 

some diacetyl or malolactic character. In general, judges tended to prefer wine made from the desiccated 

clusters followed by the control.  

1.2

1.3

1.4

1.5

1.6

1.7

1.8

8/8 8/18 8/28 9/7 9/17 9/27 10/7 10/17

A
ve

ra
ge

 B
er

ry
 W

ei
gh

t 
(g

)

Date

Ripening Kinetics: Average Berry Weight

Control

Desiccation Spray

1 Cluster per Vine

Cluster Pinching

Desiccated Cluster Pinched Cluster 



 

 

 

 

 

 Control Pinched Clusters Dropped Clusters Desiccated Clusters Total Votes 

Most Preferred 11% 21% 21% 47% 19 

Second Most Preferred 47% 13% 27% 13% 15 

Third Most Preferred 27% 27% 27% 20% 15 

Least Preferred 24% 35% 29% 12% 17 

Two Judges had no preference 

Descriptive analysis on May 3 showed no strong trends between treatments for the descriptors 

used in this study.  However, Desiccated and Dropped cluster treatments tended to show higher Fruit 

Intensity, and Desiccation tended to result in higher Overall Aromatic Intensity.  Pinched clusters tended 

to result in higher scores for Herbaceous/Green and lower scores for Body.   Dropped Clusters also 

tended to lower Bitterness. For the May 3 tasting, in general judges preferred the Desiccated Clusters, 

followed by the Dropped Clusters.  



 

 

 

 

 

 Control Desiccated Clusters Dropped Clusters Pinched Clusters Total Votes 

Most Preferred 8% 58% 25% 8% 12 

Second Most Preferred 14% 0% 71% 14% 7 

Third Most Preferred 29% 14% 14% 43% 7 

Least Preferred 33% 22% 11% 33% 9 

 

Descriptive analysis for the May 31 tasting did not show any strong trends for the descriptors used 

in this study.  There was a slight tendency for desiccation to increase Fruit Intensity, and cluster pinching 

to increase Astringency.  All of the treatments slightly increased Herbaceous/Green character and Overall 

Aromatic Intensity relative to the control.  All of these trends were weak, however.  In general, judges 

most preferred dropped clusters, followed by the control.  Pinched clusters were least preferred.  The 

preference trends were weak, however.  



 

 

 

 

 

  Control Desiccated Clusters Dropped Clusters Pinched Clusters Total Votes 

Most Preferred 14% 21% 43% 21% 14 

Second Most Preferred 44% 22% 22% 11% 9 

Third Most Preferred 33% 22% 22% 22% 9 

Least Preferred 15% 31% 15% 38% 13 

 

 Overall, desiccation and crop reduction had a slight tendency to enhance Fruit Intensity.  The 

treatments also tended to enhance Overall Aromatic Intensity.  These trends were weak and often 

conflicted between tastings.  There seemed to be a general preference for wines produced from dropped 

clusters and desiccated clusters, but this varied.  The rain event may have reduced the impact of these 

treatments.  This study suggests that crop adjustment techniques have the potential to impact fruit and 

wine quality in Virginia, but much more studies are needed to fully quantify this impact as well as to 

account for vintage variation. 

Methods 

In a block of Merlot 8 rows were treated as follows: 

1) 2 rows (0.31 acre) will be used as control (MRLA3C) 

2) 2 rows (0.31 acre) will be sprayed with RG 1950 (potassium bicarbonate) in collaboration with VA 

tech (MRLA3T2) 

3) 2 rows (0.31 acre) will have every stem pinched (MRLA3T3) 

4) 2 rows (0.31 acre) will have clusters dropped so there is only one cluster per vine at veraison 

(MRLA3T1) 



 

 

 

 
 

RG 1950 Desiccation Spray: 

The desiccant was sprayed 4 times beginning at veraison and then weekly for a total of 4 sprays 

over 4 weeks.  The dates of the spray was on August 9 at 864.5g/acre, and thevineyard was sprayed 

once a week for three more weeks at 648g/acre.   The spray was done with backpack sprayer only on 

the fruit zone.   

 

Stem pinching: 

Pinching occurred on September 15th, where each individual merlot clusters will have the stem 

pinched to reduce the sap flow and start a natural dehydration on the vine. 

 

Crop reduction: 

Performed the week of August 9th (approximately ⅔ veraison), only one cluster per shoot was 

left on the vines (40% crop reduction) 

        

The preceding weeks before harvest (9/25- 10/2) there were 6 inches of rain: 

 

 
 

The Merlot treatments were harvested on 10/5/2016 and destemmed and crushed on 10/6 into 4 

T-Bins for each treatment.  Each treatment received 3g/hL sulfur dioxide during crush along with 

0.25kg/ton mini chips bois frais.  All three treatments were inoculated with Fermol Premier Cru.  On 10/9, 

1g/L tartaric acid and 0.22 g/L malic acid was added to each treatment.  On 10/10, 6g/hL Lafase HE 



 

 

 

 
Grand Cru was added to each treatment.  On 10/11 17g/hL Fermaid K was added.  On 10/13, 22g/L 

sugar was added to each treatment. 

All treatments were pressed on 10/24 to ensure equal maceration times between 

treatments.  These were then racked off lees into identical neutral barrel on the same day.  On 11/16 the 

wines were stabilized with sulfur dioxide. 

  This project was tasted on April 12, May 3, and May 31. In order to balance the data set to perform 

statistical analysis for descriptive analysis on the April 12 tasting, any judge who had not fully completed 

the descriptive analysis ratings were removed.  This resulted in a final data set of 3 groups, each with 5 

judges (considered as replications within groups, and groups were considered as assessors).  Data was 

analyzed using Panel Check V1.4.2.  Because this is not a truly statistical set-up, any results which are 

found to be statistically significant (p<0.05) will be denoted as a “strong trend” or a “strong tendency,” as 

opposed to general trends or tendencies.  The statistical significance here will ignore any other significant 

effects or interactions which may confound the results (such as a statistically significant interaction of 

Judge x Wine confounding a significant result from Wine alone).  The descriptors used in this study were 

Fruit Intensity, Herbaceous/Green, Overall Aromatic Intensity, Bitterness, Astringency, and Body. 

The same procedures for data analysis were used on the May 3 tasting.  For the descriptive 

analysis in this tasting, one judge was eliminated from group 3 so that each group had 3 judges, for a 

total of 9 judges. 

The same procedures for data analysis were used on the May 31 tasting.  For the descriptive 

analysis in this tasting, one judge was eliminated from group one so that each group had four judges, for 

a total of 12 judges. 
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