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Background
With the increase in awareness of Nova Scotia as a grape
growing and wine producing region of Canada, there is also
increased interest insd the production of grapes. Most of Nova
Scotia Province has a climate and soil conditions that favour unique
and distinctive grape varietals.
Moderately winter hardy, a quality grape ‘New York Muscat’
was developed at Cornell University's Geneva, NY Experiment
Station from a cross of Muscat Hamburg x Ontario grape. ‘New
York Muscat’ is recommended for areas of Eastern North America,
Nova Scotia included, for its early ripening and high dessert quality,
and its qualities as a wine grape. It makes an excellent white /
reddish, dessert type wine. The berries are white-reddish, with a
distinct muscat flavor. Vines are moderately vigorous, productive,
and will tolerate temperatures down to -20°F (-30°C). However, in
Eastern Canada climatic conditions the ‘New York Muscat’ vines
yield only about 1.5 – 2 t/acre (3.3 – 4.5 t/ha). Yield improvement
was a goal of this study, as it could bring the production to the
expected level for this variety and increase profits.

Objectives
To examine Boron (B) fertilizer management of ‘New York
Muscat’ vines and to find a practical application method to improve
yield of this variety. The detailed objectives of the project:
1. Development of practical foliar and soil Boron applications to the
vines during 2010, 2011 and 2012 growing season.
2. Evaluation of Boron applications on blooming and subsequent
fruit set of NY Muscat grapes.

Materials and Methods
Experiment Location, Materials and Methodology:
Mature ‘New York Muscat’ vines at JOST vineyard, Malagash,
Nova Scotia, Canada were selected for Boron applications.
Boron applications: The rates of Boron were adjusted
according to soil and leaf sample tests. General management
practices followed standard recommendations. Harvests were done
according to maturity tests (0Brix). Application rates for 2010-12
seasons are shown in Table 1. Due to very low amounts of Boron in
leaf tissues in 2010, rates were doubled in 2011 and 2012. There
were 9 treatments with 20 vines in each treatment. Four Boron rates
were applied by foliar spray: 10 l of Solubor DF (dry flowable) per 20
vines (Figure 1), and 4 rates of Granubor (granular borate) were
applied as soil drench (Granubor was dissolved in 10 l of water and
500 ml of the solution was applied under each vine). Controls were
sprayed with water. Boron was applied weekly, 4 times (in July) each
year.
Fruit set study: In each treatment, 3 flower clusters were
selected, number of flowers in each cluster counted during bloom
(early July) and then number of set berries counted mid-August
(Figure 2 A, B).

Results and Discussion
Leaf tissue analysis showed a much higher Boron levels in treated
vines compared to control plants. Leaves of the treated vines
contained on average 36 ppm of Boron vs control plants 30 ppm in
2010. We were able to bring up Boron levels in treated vines to 45–
50 ppm in 2011 and 2012 which, in turn, signifcantly increased yield.
‘New York Muscat ‘ yield. The grapes were harvested on Oct
11/2010, Oct 20/2011 and Oct 11/2012. Total weight of fruit from 20
plants from each treatment was recorded and then transformed to
tonnes per hectare (Table 2). Although the first year, 2010, produced
inconclusive results, the data from the seasons 2011 and 2012 show
significant beneficial effects of Boron applications to vines. In both
the second and third year of the study, Boron treated vines produced
the highest yield of over 3 kg/plant (7 t/ha) when sprayed with 200
mg/l of Boron - Solubor DF (Table 2). The soil drench of 12 g
Granubor (per 20 vines) also produced acceptable results with an
average yield of 5.5 t/ha. With increasing Boron concentration, the
yield increased up to a certain point where a further increase in
Boron concentrations produced either no further yield increase or
was detrimental to the yield. Control vines produced the lowest
yields of 2.8 t/ha (Table 2). Figure 2 shows: A) blooms of ‘New York
Muscat’, B) fruit set in August, C) clusters at harvest time and D)
harvested fruit October 11 / 2012.

Table 2. The effect of Boron on yield of ‘New York Muscat’
grapes in three consecutive growing seasons 2010 – 2012
Yield 2010 Yield 2011 Yield 2012 Av. Yield
Boron
[kg/plant] [kg/plant] [kg/plant] [kg/plant]
Treatment
Control
0.84
0.98
1.37
1.07
T1 40 mg/l
0.96
2.20
1.53
1.57
T2 100 mg/l
0.64
3.01
3.08
2.25
T3 200 mg/l
0.93
3.45
3.38
2.59
T4 400 mg/l
0.82
2.58
3.13
2.18
T5 soil 6 g
0.61
2.30
2.47
1.80
T6 soil 12 g
0.88
2.69
2.79
2.12
T7 soil 18 g
0.76
1.34
1.68
1.26
T8 soil 24 g
0.69
1.16
1.63
1.16
A B

C

Av. Yield
2600 vines [t/ha]

2.80d
4.08c
5.85b
6.73a
5.67b
4.68c
5.51b
3.28d
3.01d

D

Table 1. Boron application rates
Treatment Season Season Season
/20 vines
2010
2011
2012
0 mg/l
0 mg/l
0 mg/l
Control H2O
T 1 – foliar 20 mg/l 40 mg/l 40 mg/l
T 2 – foliar 50 mg/l 100 mg/l 100 mg/l
T 3 – foliar 100 mg/l 200 mg/l 200 mg/l
T 4 – foliar 200 mg/l 400 mg/l 400 mg/l
Figure 1. Foliar
T 5 – soil
3g
6g
6g
treatment of Solubor
T 6 – soil
6g
12 g
12 g
DF to ‘New York
T 7 – soil
9g
18 g
18 g
T 8 – soil
12 g
24 g
24 g Muscat’ vines, Jost
Vineyards June / 2010

Figure 2 A. ‘New York Muscat’ bloom Jul/2011; B. Fruit set Aug
/2011; C. Before harvest Oct/2012; D. Harvest Oct 11/2012
Boron applications had also a beneficial effect on fruit set following
blooming time. Clusters from Boron treated vines had much higher
number of berries than the untreated plants (Figure 2 A and B). At
200 mg/l Boron concentration (foliar), the clusters had on average
close to 100 berries compared to 50 in those of control vines.
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