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Background

The use of biostimulants to improve plant growth and resistance to biotic and abiotic
stresses is being investigated globally. There is growing interest to apply biostimulants
in vineyards to improve grape and vine quality. Velocity Green has a biostimulant
product (ACF-SR), which is based on a consortium of live, beneficial, plant growth
promoting microbes. The product is proven effective in amending soil in order to
enhance root structure and improve overall plant growth.

Vineland Research and Innovation Centre (Vineland) evaluated the growth, yield and
fruit quality at Southbrook biodynamic grape vineyard with and without the application
of ACF-SR during the 2022 growing season (June to October).

Overview of Approach

Five rows were selected at Southbrook Vineyard as the treated plot with the ACF-SR
application. Five rows next to the treated plot were used as the control plot without any
biostimulant application (Figure 1). ACF-SR was applied five times in the treated block
during the growing season on May 1st (ground application), June 1st (ground
application), July 1st (foliar application), August 1st (foliar application), August 29th
(foliar application) 2022.

Figure 1. Site map of the experiment plots at Southbrook Vineyard.
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Plant growth parameters, including number of vines, vine diameter and leaf
chlorophyll content, were assessed early in the season (June 15th) and before
harvesting (Sep 21). We randomly selected 10 plants within each plot to measure. The
numbers of vines were counted on each plant, and two vines were selected on each
plant for vine diameter assessment using a digital caliper. Relative chlorophyll content
was measured on two fully developed leaves from each plant using a SPAD meter (502
Plus, Spectrum Technologies Inc). We collected all of the leaves from one vine per plant
to assess the total leaf area using a leaf area meter (LI-3100C Leaf Area Meter,
LI-COR).  Collected leaves were then dried in an oven at 60℃ for 24 hours, after which
the leaf biomass was measured.

Grapes were harvested on October 7th, and 10 plants were selected for yield and fruit
evaluation. All clusters were harvested from each plant and the number of clusters
and total fruit yield were recorded. Berries were randomly picked from each cluster to
assess the berry weight.

For each cluster, berries were homogenized by blender immediately after harvest for ~
15 seconds, and filtered using a strainer.

Soluble solids concentration (Brix) was measured on October 7th at room
temperature using a digital refractometer (PAL-1, ATAGO, Tokyo, Japan) after blended
grapes settled to obtain a clear solution. Aliquots were then prepared for primary amino
nitrogen and ammonia assays, and determination of pH and titratable acidity. Nitrogen
assay and pH/titratable acidity aliquots were stored at -80℃ until use, and
measurements were completed after frozen grape juice aliquots were thawed at room
temperature and filtered with a fine mesh strainer on November 8th.

Primary amino nitrogen and ammonia were measured using the Primary Amino
Nitrogen (PANOPA) Assay Kit (Megazyme) and Ammonia Assay (RAPID) Kit (Megazyme)
as per the manufacturer instructions. All assays were performed in 96-well plates after
centrifugation of samples for 2 minutes at 14 000 x g.

pH was determined using a calibrated pH meter (Accumet AB15 Basic, Fisher Scientific).
Titratable acidity was determined using 5 mL of grape sample titrated with 0.1 N
sodium hydroxide to an end point of pH 8.2 using a calibrated pH meter (Accumet AB15
Basic, Fisher Scientific). The titrated volume of 0.1 N sodium hydroxide was recorded,
and acidity calculated as tartaric acid content (g/L) using the formula:

V: volume (mL) of sodium hydroxide solution used for titration of sample
N: Normality of sodium hydroxide solution
v: volume (mL) of grape juice sample
75: milliequivalent factor for tartaric acid

Statistical analyses were conducted using R (Version 1.4.1106) or GraphPad Prism
(Version 9.4.1) for normality and F-testing (comparing variances). Shapiro-Wilk test was
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used to test the normality of the data, and means were compared using unpaired
sample t-tests to determine significant difference at p ≤ 0.05 .

6



Results

Early season growth measurements

Figure 2. Relative chlorophyll content (SPAD), stem diameter and number of vines per
plant assessed during the early growing season on June 15th 2022 with and without the
ACF-SR treatment.

Chlorophyll content is an important parameter closely correlated to crop health, yield,
stress and nutritional status. During the early season assessment of grapevine growth
(after three ACF-SR applications), the relative chlorophyll content, indicated by SPAD
value, was 7% higher (P=0.03) with the ACF-SR treatment compared to without.
However, there is no statistically significant difference in stem diameter (P=0.51) and
number of vines (P=0.29) between the two treatments.

7



Harvest measurements

Figure 3. Relative chlorophyll content (SPAD), stem diameter and number of vines per
plant assessed at harvest on September 21st 2022 with and without ACF-SR application.

Relative chlorophyll content was 11% (P=0.0006) higher in plants treated with ACF-SR
compared to those without. ACF-SR applications also promoted the number of vines per
plant by 9% (P=0.02). Vine diameter, leaf area and leaf biomass were not affected by
the treatment (P=0.34, 0.98 and P=0.86, respectively).
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Fruit measurements

Figure 4. Total fruit yield (kg/plant), number of fruit clusters and individual berry
weight of grapevines assessed at harvest on Oct 10th 2022 with and without ACF-SR
applications.

Overall yield was not assessed by the grower at Southbrook at the time of harvest for
the 10 randomly selected plants. Total fruit yield per plant, number of clusters were not
affected by the treatment (P=0.38 and 0.95, respectively). Individual berry weight
(P=0.03) was slightly lighter with the ACF-SR treatment compared to the control (Figure
4).
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Fruit composition analysis

Figure 5. °Brix, pH, and titratable acidity (tartaric acid g/L) measurements of grape
juice from control and treated vines. Dots represent grape juice from each individual
cluster (n=10). ns indicates not significant.

Figure 6. Primary amino nitrogen (mg N/L) and ammonia (g/L) concentration in grape
juice from control and treated vines. Dots represent grape juice from each individual
cluster (n=10). ns indicates not significant.
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No significant differences were observed in °Brix, pH, titratable acidity (tartaric acid
equivalents g/L), primary amino nitrogen (mg N/L), and ammonia (g/L) between grape
berries from treated and control vines.

Key Learnings

● Grapevines were generally healthier with ACF-SR application, indicated by higher
relative chlorophyll content in the early season; higher relative chlorophyll
content and number of vines at the end of the growing season.

● ACF-SR application did not affect the single fruit clusters or number of clusters,
or fruit compositions including pH, Brix, titratable acid, and yeast assimilable
nitrogen from 10 sampled plants.

● Based on personal communication with the grower at Southbrook Vineyard,
healthier plants within the treated block were also associated with reduced
sprays, higher level of nutrition and minimal sour rot and/or brunch rot.
Reducing the need for spraying is the biggest draw for ACF-SR application,
especially for organic growers.
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