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Effects of foliar fertilizer coupled with fungicide on the yield potential of wild

blueberry across New-Brunswick
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Abstract: This project touches on the advantages of using foliar fertilizer for wild blueberry production during
the sprout year. Specifically, the aim is to determine the effect on (1) the development of yield potential; and (2)
the evolution of nutrients in the leaves from the tip-dieback stage through to 5 weeks following the application of
a foliar fertilizer. The study was carried out on 4 sites having varying cultural practices. Plots with and without the
application of foliar fertilizer were compared. Results clearly indicated that foliar fertilizer contributed to an
increase in the quantity of floral buds by no less than 23%. Otherwise, with the exception of certain elements,
foliar concentrations of nutrients at tip-dieback stage fell within the recommended range even prior to an
application of foliar fertilizer. Five weeks following an application, the increase or decrease of foliar concentrations
of nutrients did not follow any specific trend for any of the sites or treatments studied. However, while considering
changing pedoclimatic conditions and varying cultural practices of each producer, the beneficial effect of the foliar
fertilizer in increasing the quantity of floral buds in the sprout year will need to be verified in the harvest year. For
instance, pollination will be a critical and deciding factor in confirming whether the positive impact of foliar fertilizer
translates to the harvest year.
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INTRODUCTION

Wild blueberry production has greatly evolved since the first commercial development of this
small fruit crop in NB. It has progressed from a simple system consisting primarily of pruning
practices, weed management and basic fertilisation to a very complex and integrated
management system.

In the beginning, limited information was available on the specific needs of the plant in terms of
fertilisation practices in various regions of New Brunswick. Knowledge gathered from other
production regions (namely Nova Scotia and Maine) were the primary reference base. After
determining that the plant needs were not being completely met, trials were put in place to
determine proper fertilizer formulations and application rates based on the existing conditions
of the region. The first fertilisation trials evaluated application rates that could meet the
maximum and minimum concentrations of nutrients recommended for blueberry leaves. The
results from these trials enabled the development of formulations and application rates that
would meet the recommended values for the sprout year (DAAF; unpublished studies)

Aware that the plants lacked vigor in the harvest year, additional studies showed that the rates
of fertilizer applied during the sprout year were insufficient to meet the nutritional needs of the

plant over the complete 2 years production cycle. New research was successful in addressing
the situation {2,3}.

An adequate fertilisation regime linked to advancements in disease control resulted in very
high production potential in most fields. Observing this high productivity potential, certain
producers, on the advice of their suppliers, began using foliar fertilizer in both the sprout and
harvest years. The formulations and application rates were rarely uniform between producers
creating a real problem in evaluating the potential benefits. The currently used formulations are
composed either exclusively of macro-elements ((10-52-10) respectively for N, P and K) or a
combination of macro and micro elements.

Many questions were raised by the industry as to the actual benefits of applying foliar fertilizer.
Aware that very few scientific studies existed on the subject, the need for conducting in depth
research became a priority.

The research herein aims to address the industry’s query as to the advantages of using foliar
fertilizer for the production of wild blueberry in the sprout year.
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OBJECTIVES

1: Determine the effect of different foliar fertilizers used during the sprout year on the
development of yield potential.

2: Determine the effect of foliar fertilizer application on the evolution of nutrients in the leaves
beginning at the tip-dieback stage through to 5 weeks post-application.

MATERIALS AND METHODS

Description of experimental sites :

The fields, in their sprout year, chosen for this study were spread all across the province
representing the north, south and central regions of New Brunswick (Figure 1). Four sites were
selected for the study: site 1 in Laméque (L), site 2 at Tilley Road (TR), site 3 in Kouchibouguac
(K) and site 4 in Minto (M). The cultural practices and scheduling of each producer were followed.
As such, the inputs to the field were variable from one site to another (table 1).

With the aim of understanding the effect of foliar fertilizer on wild blueberry plants, three types of
experimental plots were put in place:

e A control plot with an application of fungicide (F) for the management of blueberry rust
e A plot with an application of fungicide coupled to foliar fertilizer (FEF),
e A plot with an application of fungicide coupled to a double dose of foliar fertilizer (FEF2).

Sites 1 and 2 had 2 types of plots (an F and an FEF), site 3 had 3 types of plots (an F, an FEF
and an FEF2) and site 4 had just one type of plot (F) (figure 1).
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Figure 1: Location and detailed field plan of experimental sites.
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Table 1: Cultural practices linked to fertilisation for each of the experimental sites

Sites 1 2 3 4
Location Lameque Tilley Road Kouchibouguac Minto
Year of crop cycle Sprout : Harvest Sprout Harvest Sprout Harvest Sprout Harvest
Application yes no yes no yes yes no yes
Formulation N.D 20-15-8 10-0-0 10-0-0 30-0-6
N-P-K (B-S) ' (0.2-0) (0.7-0) (0-0) (0-0)
Granular :Ea}e 200-225 275-300 2 times 200 100 30
fertilizer (Ibsfa)
Type of
nitrogen (%) 0%-100%
Urea- N.D 50%-50% 0%-100% (CaCO3 as 0%-100%
Ammonium filler)
sulfate
Application yes no yes yes yes yes no no
Formulation | 10-50-10 10-52-10 | 10-52-10 ZincMax, Calcimax,
N-P-K (B-S) (B-S) (0-0) (0-0) BoronMax, TruPhosMg
Foliar 0,25 (znMax)
fertilizer Rate -4 4 4 0,5 (znMax) 2 (CaMax)
(Ibs/a) 1(TruPhosMg) 0,5 (BMax)
1 (TruPhosMg)
Frequency 1 (zZnMax)
(year 2017) 1 2 2 2 (TruPhosMg) 1
Applied at the
same time as B No foliar No foliar No foliar
the foliar U fertilizer yes yes yes yes fertilizer | fertilizer
fertilizer?
. Bumper Proline :
Fungicide Type Bravo Topaz, Echo, and and/or Proline Bravo Pristine
Bumper Proline - and/or Bravo
Pristine Bravo
1 (with ZnMax
Frequency 1 1 1 (Echo) : 1 (Bumper) 2 (with and BMax) 1 1
(year 2017) 1 (Proline) i 1 (pristine) | TruPhosMg) 1 (with CaMax
andTruPhosMg)

Measurements conducted :

Plots having 100% vegetation coverage were selected, marked off (60 feet by 200 feet) and
georeferenced. Leaf tissue samples (once at the tip-dieback stage and the other 5 weeks
following a foliar fertilizer application) and stems for counting floral buds were harvested:

o Leaftissue sampling: sampling was conducted in a zigzag pattern lengthwise along each plot.
The leaves from approximately 100 stems were collected randomly to provide enough mass
for analysis. The sampling was repeated in this manner 5 times per plot. The leaves were
placed in plastic bags and stored in a cooler while in transit to maintain a cool temperature.
The samples were then sent to the PEI Analytical Laboratories to determine foliar nutrient
concentrations. The nutrients measured in laboratory were: total nitrogen (N), phosphorus
(P), potassium (K), calcium (Ca), magnesium (Mg), copper (Cu), zinc (Zn) and boron (B).
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e Stem harvesting for floral bud count: for each plot studied, 50 random stems were chosen.
Using pruning shears, stems were cut close enough to the base to ensure no floral buds were
left behind (floral buds are usually located near the tip of the stem). Stems were placed in
plastic bags and kept in coolers during transport before proceeding to the floral bud count in
laboratory.

Soon after the tip-dieback stage was reached, an application of foliar fertilizer coupled with
fungicide took place. This was carried out on all sites except for site 4 in Minto. The formulations
of the foliar fertilizers and fungicides used in this study can be found in table 1.

RESULTS AND DISCUSSION

The results of this study were based on three types of comparisons:

e Nutrient concentrations in leaf tissue at tip-dieback compared to recommended thresholds
(figure 2);

e The “foliar-fertilizer” effect linked to an increase/decrease in nutrient concentration of leaf
tissue, compared to the control, 5 weeks following foliar fertilizer application (figure 3);

e The “foliar-fertilizer” effect on the percent increase/decrease of floral buds compared to the
control; as well as the number of floral buds as a function of treatments (figure 4).

Nutrient concentrations in leaf tissue at tip-dieback :

Fertility recommendations obtained from the information sheets provided by the Department of
Agriculture, Aquaculture and Fisheries of New-Brunswick;

With reference to the optimal thresholds of nutrient concentrations in leaf tissue (maximal and
minimal) recommended for fertility of wild blueberry at tip-dieback, figure 2 shows that:

e Site 1 attained the upper threshold concentrations for P, K, Ca, Mg and B; while falling
beneath the threshold for N, Cu and Zn. Knowledge of the quantity of fertilizer applied would
likely have offered a plausible explanation as to why certain elements fell beneath the
thresholds.

e For site 2, all elements attained the upper threshold concentrations except for Zn, whose
concentration fell below the threshold. Concentrations of Ca and N were nearly equal to the
minimal recommended thresholds.

o Site 3 attained the upper threshold concentrations for N, K, and Mg; while falling beneath the
threshold for P, Ca, Cu and Zn. Boron concentrations were quite a bit higher than the
maximum recommended threshold while K concentrations were slightly higher than the
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maximum threshold. This site was a newly established field which could well explain the low
concentration of phosphorus.

¢ Site 4 attained the upper threshold concentrations for N, P, K and B; while falling beneath the
threshold for Ca, Mg, Cu and Zn.
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Figure 2: Average foliar nutrient concentrations at tip dieback with optimal threshold labels. Error bars are present for each of
the elements at each of the sites.

The “foliar-fertilizer” effect : increase or decrease in nutrient concentration of leaf tissue

Figure 3 shows the effect of foliar fertilizer on the proportion of increase or decrease in nutrient
concentrations of leaf tissue. Five weeks following an application of foliar fertilizer, this effect
was observed as:

e Anincrease in K, Mg, B, and Cu and a decrease in N, P, Ca and Zn for site 1.

e For site 2, an increase in the concentration of all elements (figure 3A).

e For site 3, concentrations for N, P, K, and Zn increased while concentrations of Ca, Mg, B
and Cu decreased. There was an increase of 281% for Zn (figure 3A); however, without
references for optimal thresholds for this vegetative stage, it can only be pointed out that the
concentration of this element did not meet the minimal established threshold for fertility at tip-
dieback for the FEF plots (figure 3B).
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K is the only element where a 1%, 5% and 4% increase is observed for sites 1, 2 and 3,
respectively. Aside from this observation, there are no observable trends for any of the sites in
terms of the effect of foliar fertilizer on the nutrient concentrations of leaves 5 weeks post
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Figure 3: Foliar fertilizer effect: A) proportional increase or decrease of foliar concentration of nutrients from FEF plots compared
to the control (F). B) Average foliar concentrations of nutrients 5 weeks post application compared to optimal thresholds of each

element at tip-dieback.
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Floral buds and vield potential

The number of floral buds per stem in plots having no foliar fertilizer varies from 7 to 12
depending on the study site. These numbers are already greater than those recommended (4 to
5) in the information sheets provided by the Department of Agriculture, Aquaculture and
Fisheries of New-Brunswick [4]. As such, even prior to an application of foliar fertilizer, the
number of floral buds attained recommendations, and therefore can be considered quite
acceptable. The results of this study nevertheless demonstrated a positive effect of foliar fertilizer
on the number of floral buds with an increase of greater than 20% for all sites except site 4 where
there was no application of foliar fertilizer (figure 4A).

By comparing plots with foliar fertilizer, and those without foliar fertilizer (control):

¢ Site 1 shows an increase in floral buds of 27% (figure 4A) with an average 7 floral buds in plot
F and an average of 9 floral buds in plot FEF (figure 4B).

e For site 2, an increase of 23% is observed (figure 4A) with an average 9 floral buds in plot F
and an average of 11 floral buds in plot FEF (figure 4B).

e Site 3 showed an increase of 104% in FEF plots and 80% in FEF2 plots (figure 4A). The
average number of floral buds was 9, 18 and 16 respectively for F, FEF and FEF2 treatments
(figure 4B). It is important to note that this site had a very high proportion of branching related
to a high application rate of nitrogen and a long dry period leading to a heightened and late
liberation of nitrogen (figure 3B).

¢ Without an application of foliar fertilizer, site 4 had an average of 12 floral buds (figure 4B).
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Figure 4: Foliar fertilizer effect on A) percentage increase of floral buds and B) number of floral buds per stem.

These results outlining the effect of foliar fertilizer on the percentage increase in the number of
floral buds and the number of floral buds per stem correspond with a 2002 study conducted in
Estonia [5]. While in a different climatic and soil environment, the study demonstrated a
beneficial effect from another type of foliar fertilizer (Ca(NOz3)2) on the yield of wild blueberry
when used in conjunction with a granular fertilizer.
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CONCLUSION

In the context of this study, with the exception of certain elements, foliar concentrations of
nutrients at tip-dieback adhered to recommended thresholds, even prior to adding foliar fertilizer.
Five weeks post application, increases and decreased in foliar concentrations of nutrients were
observed. However, with the exception of potassium, there were no specific trends identified.
The application of foliar fertilizer contributed to noteworthy increases in the number of floral buds.
However, these increases observed in the sprout year will certainly be subject to change due to
various factors occurring during the harvest year. Specifically, pollination will be a critical factor
to evaluate whether the yield potential in the sprout year will translate to an equal yield in the
harvest year.
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