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Abstract. Vaccinium arboreum Marsh is a small tree adapted to low-organic matter soils
and is one of the few ericaceous species that tolerates soil pH greater than 6.0. It has a
deep root system and is more drought tolerant than cultivated blueberry. The use of V.
arboreum as a rootstock for commercial blueberry production has been studied
previously in young blueberry plantings. The objective of the current study was to
expand on earlier work and evaluate growth, productivity, and tolerance to bacterial leaf
scorch (Xylella fastidiosa) in established plantings of own-rooted vs. grafted southern
highbush blueberry (SHB). Two field plantings of grafted and own-rooted ‘Meadowlark’
and ‘Farthing’ SHB were established in May 2011: one at the University of Florida–
Institute of Food and Agricultural Sciences (UF-IFAS) Plant Science Research and
Education Unit in Citra, FL, and the other at a commercial blueberry farm in Archer,
FL. At both sites, four rootstock–scion combinations were grown in either pine bark-
amended or nonamended soil. Canopy volume was greater in grafted compared with
own-rooted ‘Meadowlark’ at both locations throughout the 4 years of the study (2015–
18), whereas canopy volume in ‘Farthing’ was not consistently different. For both
cultivars and both locations, canopy volume was greater on amended compared with
nonamended soil. Although canopy growth was not consistently increased in the grafted
compared with own-rooted plants, yield was greater in grafted plants of both cultivars at
both locations. Cumulative yield over the 4 years was similar between grafted plants
grown on both amended and nonamended soil, and was significantly greater than yield of
own-rooted plants on nonamended soil, suggesting the use of this rootstock may decrease
the requirement for pine bark amendment. In general, grafted plants produced larger
berries, with no negative impacts on fruit soluble solids, titratable acidity, or firmness.
‘Meadowlark’—an SHB cultivar that exhibits high sensitivity to bacterial leaf scorch—
displayed decreased development of bacterial leaf scorch symptoms when grafted ontoV.
arboreum compared with own-rooted plants. These results indicate the potential benefits
of grafting SHB onto V. arboreum rootstock, particularly under marginal soil conditions.
However, a complete economic analysis that also takes into account any differences in
longevity between the two systems must be done to determine whether the benefits of
using grafting are feasible financially for the grower.

Rootstocks are commonly used in tree
fruit production and, more recently, vegeta-
ble production systems (Djidonou et al.,
2017; Zhao et al., 2018). However, the use
of rootstocks in berry crops (strawberry,

blackberry, raspberry, and blueberry) has
not been commonly adopted. Rootstocks
offer many advantages to crops, including
size control (Basile and DeJong, 2018), in-
creased yields (Xu et al., 2014), increased
tolerance to biotic and abiotic stress (Liu
et al., 2014), and enhanced soil adaptation
(Penella et al., 2015).

Cultivated blueberry (Vaccinium species)
have strict soil requirements for optimum
growth. These include low pH (4.0–5.5), high
organic matter, good aeration and drainage
(Williamson et al., 2018), and readily avail-
able iron and ammonium (Darnell and Hiss,
2006; Nunez et al., 2015). As a result of these
requirements, soil amendments and other
modifications (e.g., sulfur applications) are
used to increase organic matter, lower pH,

and increase iron and ammonium availability.
In the southeastern United States, pine bark is
the common soil amendment used to increase
soil organic matter and is typically incorpo-
rated into the top soil layer (Williamson
et al., 2018). Without soil amendments,
blueberry growth and yields decrease, and
plants become chlorotic and nonproductive.
However, soil amendments required for es-
tablishment and maintenance of blueberry
plantings are costly (Julian et al., 2012) and
may not be sustainable in the long term.

Vaccinium arboreum is a wild blueberry
native to the southeastern United States. It is a
single-trunk, small tree that is adapted to low-
organic matter mineral soils. Furthermore, this
species tolerates soil pH up to 6.5 and—contrary
to cultivated Vaccinium—can assimilate nitro-
gen in the nitrate form (Darnell and Hiss, 2006),
which is the predominant nitrogen form at
higher pH. Because of the broader soil adapta-
tion of V. arboreum compared with cultivated
Vaccinium species, studies have examined the
use of V. arboreum as a rootstock to increase
soil adaptability of commercial blueberry pro-
duction. Ballington (1996, 1998) found that
grafting rabbiteye blueberry (V. virgatum) onto
V. arboreum rootstocks increased plant growth
and yield compared with own-rooted plants.
More recently, Casamali et al. (2016) reported
that SHB (V. corymbosum interspecific hybrid)
grafted onto V. arboreum had increased yields
compared with own-rooted plants when grown
on nonamended soil, and similar yields com-
pared with own-rooted plants on amended soil
during the first 2 years of production. Thus, the
use of V. arboreum as a rootstock for grafted
SHB cultivars has the potential to decrease the
use of pine bark (or other soil amendments)
needed for optimal blueberry production, ex-
pand production areas to different soil types, and
increase sustainability.

Although results from short-term research
trials indicate the potential of using V. arbor-
eum as a rootstock for blueberry, data from
longer term trials are still needed. The current
research continues the work initiated by Casa-
mali et al. (2016) and examines the use of V.
arboreum as a rootstock for SHB during 4
years after the establishment period. The
hypothesis tested in the current research is
that SHB grafted onto V. arboreum rootstocks
have increased growth and yield compared
with own-rooted SHB in both pine bark-
amended and nonamended soils. The objec-
tives were to evaluate the effects of soil
treatment (amended vs. nonamended) and root
system (own-rooted vs. grafted onto V. arbor-
eum) on canopy growth, yield, berry weight,
and berry quality in two cultivars of SHB. In
addition, during the course of the experiment,
root system differences in susceptibility to
bacterial leaf scorch (Xylella fastidiosa) were
observed; thus, incidence and severity of this
disease were also evaluated.

Materials and Methods

Two field plantings of grafted and own-
rooted ‘Meadowlark’ and ‘Farthing’ SHB
were established in May 2011: one at the
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UF-IFAS Plant Science Research and Edu-
cation Unit in Citra, FL, and the other at a
commercial blueberry farm (Straughn Farms
LLC, Archer, FL). These cultivars have high
yield potential (Williamson et al., 2014) and
were widely planted by the industry at the
initiation of this project. At each site, four
scion–root system combinations were grown
(‘Meadowlark’ and ‘Farthing’ on their own
roots or grafted onto V. arboreum). Details on
the propagation, grafting, and sources of V.
arboreum rootstocks are given in Casamali
et al. (2016). Plants were spaced 0.9 m in the
row, with 3 m between rows at the Citra
location; and 0.9 m in the row, with 3.3 m
between rows at the Archer location. At both
locations, the soil is Arrendondo sand, pH
� 6.0, and organic matter � 1.4%. Each
scion–root system combination was grown in
either pine bark-amended or nonamended
soil. The amended treatment consisted of soil
amended by incorporating a 10-cm layer of
pine bark into the top 20 cm of soil, whereas
the nonamended soil did not have any soil
amendments incorporated. Experiments were
arranged in a split-plot design, with soil
treatment as the main plot and the scion–root
system treatments as the subplots. Main plots
were different rows with six replicates in
Citra and eight replicates in Archer. The
subplots consisted of eight plants; the first
and last plants in the subplots were guard
plants, and two data plants were selected
from the remaining six plants in the subplot.
During the course of the experiment, some of
the original data plants lost productivity as a
result of disease, including bacterial leaf
scorch (discussed later). In those cases, new
data plants were selected for growth mea-
surements.

Drip irrigation, fertigation, pest manage-
ment, and pruning followed the recommen-
dations for Florida blueberry production
(Williamson et al., 2018). Soil pH was main-
tained between 5.0 and 6.0 using 38% sulfu-
ric acid injected through the irrigation
system. During the 4 years postestablishment
period (2015–18) reported here, plants re-
ceived 180N–40P–75K kg·ha–1 and 1790 L
irrigation water annually per plant in Citra,
and 180N–35P–75K kg·ha–1 and 1830 L
irrigation water annually per plant in Archer.
In both locations, plants received �27% of
the fertilizer between 15 Feb. and 15 Apr.,
�13% between 15 Apr. and 1 June, �56%
between 1 June and 30 Sept., and �4%
between 30 Sept. and 15 Nov. Hydrogen
cyanamide (1.5% v/v) was applied in late
December of each year in both locations to
improve vegetative budbreak per standard
commercial practice. After harvest each year,
plants were top-pruned to �1.5 m with a
handheld hedger (PP2822; Poulan PRO,
Charlotte, NC), and any canes protruding
into the row aisle were hedged.

Plant canopy volume was measured at the
end of each growing season from 2015
through 2018 in both locations, except Ar-
cher in 2018. After fruit harvest in 2018,
glyphosate was applied inadvertently to the
plants at Straughn Farms in Archer, thus no

further data were available from that loca-
tion. Canopy volume was determined by
measuring plant height and plant diameter
in two directions. Because of cultivar differ-
ences in canopy shape, a half-ellipsoid equa-
tion, Eq. [1], was used to estimate canopy
volume in ‘Farthing’ and an elliptic cylinder
equation, Eq. [2], was used to estimate
volume in ‘Meadowlark’.

Canopy volume ʻFarthingʼ

= 2=3 · p ·Height
·½Diameter 1·½Diameter 2 [1]

Canopy volume ʻMeadowlarkʼ

= p ·Height ·½Diameter 1

·½Diameter 2 [2]

Fruit yield and mean berry weight at both
locations were determined throughout the
harvest period each year. Berries were hand-
harvested two to three times per week,
depending on the season. Total seasonal
yield was determined at the end of each
harvest season and total cumulative yield
was calculated for 2015 through 2018.
Twenty-five berry subsamples were selected
randomly from each plot at each harvest and
were weighed to determine mean berry
weight. The harvest season was divided into
three periods (early-, mid-, and late-season
harvest), and the harvest dates of each
period were combined to estimate mean
berry weight for that period. Seasonal berry
weight was then calculated using a weighted
average according to the yield of each
period.

Fruit quality was determined two or three
times during the harvest season from 2015
through 2018 at each location. Berry firmness
was measured using a fruit firmness tester
(Model Firmtech 2; BioWorks, Wamego,
KS) on the subsample used to calculate mean
berry weight. Firmness measurements were
done on the day of harvest or the following
morning after fruit that was stored in a cooler
at 4 �C was brought to room temperature.
After firmness measurements were taken,
berries were frozen at –30 �C until total
soluble solids (TSS) and total titratable acid-
ity (TTA) were measured. For analysis,
berries were thawed, macerated, and centri-
fuged at 14,000 gn for 20 min (Model Sorvall
Legend XTR; Thermo Scientific, Waltham,
MA). The supernatant was filtered through
cheesecloth and TSS was measured with a
refractometer (Model AR200; Reichert,
Depew, NY). TTA was measured using an
automated titrator (Model 719 S Tritino;
Metrohm, Riverview, FL) and results are
expressed as the percentage of citric acid.

Data from each year (except cumulative
yield), each cultivar, and each location were
analyzed separately. Treatment means and
interactions were compared using PROC
GLIMMIX in SAS 9.4 (SAS Institute Inc.,
Cary, NC). Means were separated using
Tukey’s honestly significant difference test
at P # 0.05.

Bacterial leaf scorch symptoms were
quantified in ‘Meadowlark’ experimental
plots in Citra five times between Aug. 2016
and Nov. 2018. Data were acquired on
‘Meadowlark’ only, because that cultivar
exhibits high sensitivity to the disease. Dis-
ease incidence was recorded as a percentage
of the live plants per plot that had two or more
leaves showing characteristic marginal
scorch. Disease severity was quantified visu-
ally on a 0% to 100% scale for each of the
three most symptomatic living plants per
plot. For symptoms to be considered caused
by bacterial leaf scorch, and therefore quan-
tified, yellow, defoliated stems and dieback
had to be associated with leaf scorch and not
a result of abiotic factors or fungal diseases.
In addition, before symptom ratings, the
presence of X. fastidiosa in symptomatic
leaves and stems was confirmed via real-
time polymerase chain reaction at the Uni-
versity of Florida Plant Diagnostic Center,
Gainesville, FL. Incidence data were ana-
lyzed using PROC NPAR1WAY in SAS 9.4
(SAS Institute Inc.). The Kruskal-Wallis non-
parametric test for differences in groups was
used, with a Steel Dwass multiple compari-
son procedure to compare which groups were
different. Severity data were analyzed using
PROC GLIMMIX in SAS 9.4 (SAS Institute
Inc.). Means were separated using Tukey’s
honestly significant difference test at P #
0.05. All ratings were performed by the same
individual throughout the duration of the
experiment.

Results

Canopy volume. Canopy volume of
‘Meadowlark’ was greater in grafted com-
pared with own-rooted plants and greater on
amended compared with nonamended soil at
both locations for all years (Table 1). For
‘Farthing’, canopy volume was similar be-
tween grafted and own-rooted plants in Citra,
except in 2018, when canopy volume was
greater in grafted compared with own-rooted
plants. In Archer, grafted plants of ‘Farthing’
exhibited greater canopy volume in 2016 and
2017 compared with own-rooted plants, and
plants grown on amended soil had greater
volume compared with plants on nona-
mended soil in all years. There were no
biologically significant interactions between
root system and soil treatment on canopy
volume for either cultivar at either location.

Yield. Total yield of ‘Meadowlark’ was
significantly greater in grafted compared
with own-rooted plants for all years and both
locations, except Archer in 2015, where there
were no differences (Table 2). ‘Meadowlark’
grown on amended soil had greater yield than
plants grown on nonamended soil in Citra for
all years and in Archer in 2015 and 2016.
There were significant interactions between
root system and soil treatment for ‘Meadow-
lark’ grown in Archer in 2015 and 2016,
where yields of own-rooted plants on non-
amended soil were significantly less (1758 g/
plant) than that of the other three treatments,
whereas yields of own-rooted and grafted
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plants on amended soil were similar (5369
and 4226 g/plant, respectively) and greater
than yields of own-rooted on nonamended
soil (3073 g/plant). In ‘Farthing’, yields were
greater in grafted compared with own-rooted
plants at both locations for all years except
2015, when there were no differences. ‘Far-
thing’ grown in amended soil had increased
yields compared with those grown in non-
amended soil in 2016 and 2017 in Citra, and
2015 and 2017 in Archer. There were no
significant interactions between root system
and soil treatment in ‘Farthing’.

Cumulative yield from 2015 to 2018 in
both locations and both cultivars was signif-
icantly less in own-rooted plants grown in
nonamended soil compared with the other
three treatments (Fig. 1). In Citra, grafted
plants on amended soil had greater yields

than own-rooted plants on amended soil for
both cultivars, whereas in Archer, cumulative
yields were similar between the two.

Berry weight. In Citra, seasonal berry
weight was significantly greater for grafted
compared with own-rooted plants for both
cultivars and all years (Table 3). In Archer,
seasonal berry weight was greater in grafted
compared with own-rooted ‘Meadowlark’ in
2016 and 2017, and greater in grafted com-
pared with own-rooted ‘Farthing’ in all years
except 2015. Soil treatment had minimal
effect on seasonal berry weight, and interac-
tions between soil treatment and root system
were nonsignificant.

Berry quality. There was no consistent
effect of either soil treatment or root system
on berry firmness for either cultivar. Firm-
ness was greater in own-rooted compared

with grafted ‘Meadowlark’ grown in Archer
in 2016 and 2018 (267 vs. 245 g·mm–1 in
2016 and 270 vs. 257 g·mm–1 in 2017 for
own-rooted and grafted, respectively), but
was less in own-rooted compared with
grafted ‘Meadowlark’ fruit grown in Citra
in 2017 (291 vs. 312 g·mm–1, respectively).
Similar results were found for ‘Farthing’
(data not shown). There were no consistent
effects of treatments on TSS or TTA through-
out years or locations for either cultivar. For
‘Meadowlark’ across years and locations,
TSS ranged from 11.0% to 11.6% and TTA
ranged from 0.41% to 0.44% citric acid,
whereas for ‘Farthing’, TSS ranged from
11.7% to 12.5% and TTA ranged from
0.68% to 0.74% citric acid.

Bacterial leaf scorch ratings. Symptom
development—as quantified by incidence
and severity—was significantly less in
grafted compared with own-rooted ‘Mead-
owlark’ at all sampling dates except those in
2017 (Table 4). There was no significant
interaction between soil treatment and root
system on disease symptom development.

Discussion

In general, the hypothesis that SHB
grafted onto V. arboreum rootstocks exhibit
increased growth and yield compared with
own-rooted SHB in both pine bark-amended
and nonamended soils was supported, with a
few exceptions depending on cultivar, year,
or location. In the two locations, both canopy
volume and yield were greater in grafted
compared with own-rooted ‘Meadowlark’,
except for the 2015 season in Archer. ‘Far-
thing’, on the other hand, did not exhibit a
consistently increased canopy volume in
grafted plants, but did exhibit increased
yields compared with own-rooted plants in
both locations except for the 2015 season.
Cultivar differences in the canopy volume
response to grafting are likely a result of the
different architectures of the two cultivars.
‘Meadowlark’ has long, upright canes and
shoots whereas ‘Farthing’ is a bushier plant,
with new growth consisting of many internal
shoots (Lyrene, 2008, 2010) that would
contribute to yield without contributing to
canopy volume. Increases in canopy volume,
plant height, and/or yield have been reported
previously in northern highbush (V. corym-
bosum), rabbiteye (V. virgatum), and SHB
when grafted onto various Vaccinium root-
stocks compared with the own-rooted control
(Casamali et al., 2016; Galletta and Fish,
1971; Kunitake et al., 2006; Xu et al., 2014).

The lack of significant differences in yield
in 2015 may reflect the time required for
grafted plants to reach their full yield poten-
tial. In the establishment years of this study,
Casamali et al. (2016) found that yields the
first fruiting year after grafting (2013) were
less compared with own-rooted plants, but by
the second fruiting year (2014), yields be-
tween the two root systems were similar.
They attributed the decreased yield in the first
fruiting year to an initial reduction in growth
resulting from the grafting process. Our

Table 2. Effect of root system and soil treatment on yield of ‘Meadowlark’ and ‘Farthing’ southern
highbush blueberry from 2015 to 2018, Citra and Archer, FL.

Treatmenty

Yield (g/plant)z

Meadowlark Farthing

2015 2016 2017 2018 2015 2016 2017 2018

Citra
Root system
Grafted 6,482*x 5,928* 3,501* 4,664* 3,234 5,773* 3,719* 6,260*
Own-rooted 4,437 2,137 828 1,802 3,724 2,260 1,488 3,861

Soil
Amended 6,409* 4,804* 2,654* 3,575* 3,816 5,319* 3,229* 5,634
Nonamended 4,510 3,261 1,675 2,712 3,142 2,714 1,979 4,486

Archer
Root system
Grafted 3,999 7,205* 1,794* 2,089* 4,419 6,642* 2,743* 3,782*
Own-rooted 3,563 5,772 473 555 3,762 5,002 1,288 1,918

Soil
Amended 4,798* 7,271* 1,233 1,302 4,966* 6,724 2,456* 3,092
Nonamended 2,764 5,706 1,033 1,342 3,215 4,920 1,575 2,609

zPlants that became nonproductive during the experiment were replaced with new data plants, from which
subsequent yield data were taken.
yGrafted = cultivars grafted onto V. arboreum roostock; own-rooted = cultivars grown on their own roots;
amended = pine bark amended soil; nonamended = native soil.
xMeans represent main effects.
*Significant differences between treatments within soil or root system, Tukey’s honestly significant
difference, P # 0.05.

Table 1. Effect of root system and soil treatment on canopy volume of ‘Meadowlark’ and ‘Farthing’
southern highbush blueberry from 2015 to 2018, Citra and Archer, FL.

Treatmentz

Canopy volume (m3)

Meadowlark Farthing

2015 2016 2017 2018 2015 2016 2017 2018

Citra
Root system
Grafted 2.33*y 2.58* 2.40* 1.95* 1.03 1.08 1.13 1.07*
Own-rooted 1.76 1.54 1.49 1.25 1.09 1.17 1.08 0.94

Soil
Amended 2.30* 2.36* 2.09* 1.73* 1.19* 1.29* 1.22* 1.10*
Nonamended 1.79 1.78 1.79 1.47 0.93 0.96 1.00 0.92

Archer
Root system
Grafted 1.44* 1.83* 1.55* nd 1.14 0.97* 1.01* nd
Own-rooted 1.04 1.26 0.96 nd 1.00 0.84 0.79 nd

Soil
Amended 1.48* 1.77* 1.41* nd 1.32* 1.03* 1.02* nd
Nonamended 1.00 1.31 1.10 nd 0.82 0.78 0.78 nd

zGrafted = cultivars grafted onto V. arboreum roostock; own-rooted = cultivars grown on their own roots;
amended = pine bark amended soil; nonamended = native soil.
yMeans represent main effects.
*Significant differences between treatments within soil or root system, Tukey’s honestly significant
difference, P # 0.05.
nd = data not taken.
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subsequent work suggests that this initial
reduction in yield may be followed by 1 or
2 years of similar yields between grafted and
own-rooted plants before grafted plants begin
to out-yield own-rooted plants.

The cumulative yield between 2015 and
2018 supports the finding that grafting SHB
onto V. arboreum rootstocks increases yield

compared with own-rooted plants, regardless
of soil amendment, although location af-
fected this. In Citra, cumulative yields in
both cultivars were greater in grafted com-
pared with own-rooted plants, whether the
soil was amended with pine bark or remained
nonamended. In Archer, however, grafting
increased yields compared with own-rooted

plants only in nonamended soil. The reason
for the different responses in the two loca-
tions is unclear. It could reflect differences in
management practices, irrigation water qual-
ity, or soil properties—any of which may
have interacted with the two soil treatments,
resulting in different responses. Nonetheless,
these results indicate that using V. arboreum
as a rootstock not only has the potential to
increase blueberry yield in amended soils, but
also increases the tolerance of blueberry to
nonamended soils, suggesting that the use of
rootstocks could decrease—although not
eliminate—the requirement for soil amend-
ments in commercial blueberry production.
This increased tolerance may be a result of
the lower organic matter requirement
(Lyrene, 1997), more efficient nitrate and
iron uptake (Darnell and Hiss, 2006), and/or
increased tolerance to drought resulting from
the deeper root system (Lyrene, 1997) of V.
arboreum compared with cultivated Vacci-
nium.

Although grafting onto V. arboreum root-
stocks likely increased yields compared with
own-rooted plants by one or more of the
mechanisms mentioned earlier, the yield in-
crease in grafted compared with own-rooted
‘Meadowlark’ may also be the result of the
apparent increased tolerance of the grafted
plants to bacterial leaf scorch, as evidenced
by decreased symptom development com-
pared with own-rooted ‘Meadowlark’. Al-
though the healthiest plants were chosen as
data plants each year to minimize the con-
founding effects of bacterial leaf scorch on
yield, it is likely that yield of own-rooted
‘Meadowlark’ was decreased to a much
greater extent as a result of bacterial leaf
scorch than was yield of grafted ‘Meadow-
lark’. Bacterial leaf scorch disease has been
identified in blueberry plantings in the south-
eastern United States (Brannen et al., 2016,
Harmon and Hopkins, 2009) and causes
marginal leaf burn that may initially be
confined to an individual cane. As the
disease progresses, new shoots exhibit de-
creased diameter, stems become yellowed,
leaf abscission occurs, and the plant even-
tually dies. Blueberry cultivars vary in their
susceptibility to the disease (Brannen et al.,
2016), as observed in our study, in which
‘Meadowlark’ exhibited much greater sus-
ceptibility than ‘Farthing’. Regular insecti-
cide sprays used to kill the insect vector of
this disease have been largely ineffective as
preventative measures, and there are no
postinfection chemical management options
(Brannen et al., 2016). Thus, cultural prac-
tices that alleviate stress, removal of in-
fected plants from the planting, and
selection of tolerant cultivars are the pri-
mary means of disease management. Our
work suggests that the use of V. arboreum
rootstocks also imparts increased tolerance
to the susceptible cultivar ‘Meadowlark’
and could be a useful tool for controlling
the disease. Additional research is needed to
elucidate the nature and durability of the
resistance conferred by using the V. arbor-
eum rootstock.

Fig. 1. Effect of root system and soil treatment on cumulative yield of (A) ‘Meadowlark’ and (B) ‘Farthing’
southern highbush blueberry from 2015 through 2018, Citra and Archer, FL. Means represent root ·
soil interaction. Means followed by the same letter within location are not significantly different by
Tukey’s honestly significant difference, P # 0.05.
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Regardless of the mechanism behind in-
creased yields in grafted compared with own-
rooted plants, the increase was likely largely a
result of increased mean berry weight, which
was significantly greater in grafted plants for all
years and both cultivars at the Citra location,
and generally greater at the Archer site. ‘Mead-
owlark’ exhibited similar berry weights in
grafted and own-rooted plants the last year of
the study, suggesting that increased fruit num-
ber was also a factor in the observed yield
increase. The increase in berry weight in the
grafted compared with own-rooted plants was
attributed previously to increased drought tol-
erance of the deeper V. arboreum root system
compared with V. corymbosum (Ballington,
1998). In our study, both grafted and own-
rooted plants were irrigated similarly, and no
symptoms ofwater deficit were observed. Thus,
improvedwater statusmay not be the reason for
the increased berry weight in grafted plants.

Although berry weight was generally greater
in grafted compared with own-rooted plants, this
did not lead to consistent decreases in fruit
firmness, contrary to the findings by Casamali
et al. (2016) in the establishment years of this
study. The reason for the difference is unclear,
although many factors, including environment,
affect cultivar berry firmness from year to year
(Ehlenfeldt and Martin, 2002).

Using V. arboreum as a rootstock for SHB
did not affect fruit quality consistently com-

pared with own-rooted plants. This is similar
to previous work using several species of
Vaccinium as rootstocks for cultivated blue-
berry (Ballington, 1998; Casamali et al.,
2016; Xu et al., 2014), and further supports
results showing positive impacts of using V.
arboreum as a rootstock on the growth and
yield of cultivated blueberry with few, if any,
negative impacts after the establishment
years.

Using V. arboreum as a rootstock for SHB
increased yields and decreased development
of bacterial leaf scorch symptoms, with no
negative impacts on fruit quality. Plants
grafted onto V. arboreum exhibited increased
tolerance to nonamended soils compared
with own-rooted plants, suggesting that the
use of soil amendments in SHB blueberry
plantings in areas where soils are marginal
could be reduced. We are currently evaluat-
ing V. arboreum selections to identify those
that have superior attributes in terms of
impacts on yield and planting longevity.
The performance of these selections under
planting systems with decreased soil amend-
ments also needs to be assessed. Finally,
though, a complete economic analysis must
be done to determine whether the biological
and sustainability benefits of using V. arbor-
eum rootstocks are feasible financially for
growers. The longevity of grafted vs. own-
rooted plantings must be included in any

analysis. In the southeast United States, for
example, own-rooted blueberry plantings
may begin to decline as early as 6 to 7 years
after planting; grafting onto V. arboreum
rootstocks may increase the longevity. In
other areas under good growing conditions,
where own-rooted plantings are much longer
lived, the use of grafting onto a single V.
arboreum trunk may limit mature plant yield
compared with own-rooted plants.
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