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SummMaRy. Cross-pollination has been associated with improved fruit set, weight,
and shortened time to ripening in southern highbush blueberry [ SHB (Vaccinium
corymbosum interspecific hybrids)]. Because of this, growers commonly plant two
or more cultivars in small blocks to facilitate cross-pollination. However, many
SHB cultivars may vary in the degree of improvement in each parameter after cross-
pollination. Understanding the impacts of cross-pollination on a particular cultivar
is crucial to forming planting recommendations, particularly as growers begin to
transition to fields designed for machine harvest where large solid blocks would
increase the harvest efficiency. The objective of this study was to examine the effects
of cross- and self-pollination among 13 commonly planted or newly released SHB
cultivars. Cross-pollination typically improved fruit set, fruit weight, and seed
number while decreasing the average days to harvest. Cross-pollinated fruit always
weighed more than self-pollinated fruit from the same cultivar, which was highly
correlated to seed number per fruit. Although there was variation for each trait,
interplanting with another unrelated cultivar sharing a similar bloom time remains
the best recommendation to ensure early, high yield among these SHB cultivars.

Ithough cultivated SHB are

typically capable of setting

fruit when self-pollinated,
growers commonly plant multiple
cultivars to enhance cross-pollination
(Williamson et al., 2015). This rec-
ommendation is based on previous
research describing the benefits of
cross-pollination among cultivated
blueberry species. Cross-pollination
has typically been associated with
improved fruit set in northern high-
bush blueberry [V. corymbosum
(Bailey, 1938; Coville, 1921;
Dogterom et al., 2000; Ehlenfeldt,
2001; MacKenzie, 1997; Meader
and Darrow, 1947; Miller et al.,
2011; Morrow, 1943)], rabbiteye
blueberry [ Vaccinium  virgatum
(Darnell and Lyrene, 1989; El-Agamy
et al., 1981; Gupton and Spiers, 1994;
Meader and Darrow, 1944; Payne
et al., 1989)], lowbush (Vaccinium
angustifolinm) and half-high blueberry
(V. corymbosum X V. angustifolinm
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hybrids) (Aalders and Hall, 1961;
Harrison et al., 1994; Rabaey and
Luby, 1988; Wood, 1968), and SHB
(Chavez and Lyrene, 2009; El-Agamy
et al., 1981; Gupton and Spiers, 1994;
Lyrene, 1989). In contrast, greater fruit
set in a cultivar after self-pollination
compared with cross-pollination has
been observed infrequently and has
often been attributed to reduced com-
patibility with the pollen source used
for cross-pollination (Ehlenfeldt, 2001;
Gupton, 1984; Lang and Danka,
1991; White and Clark, 1939).
Greater fruit size and/or a shorter
fruit development period with cross-
pollination compared with self-
pollination has been documented
in northern highbush, rabbiteye,
lowbush, half-high, and SHB culti-
vars (Chavez and Lyrene, 2009;
Ehlenfeldt, 2001; Gupton, 1984;
Gupton and Spiers, 1994; Lang
and Danka, 1991; Lyrene, 1989;
MacKenzie, 1997; Meader and Darrow,

1944, 1947; Morrow, 1943; Payne
et al., 1989; Rabaey and Luby, 1988;
Wood, 1968). In these studies, an
increase in the number of fully de-
veloped seeds was associated with the
increase in fruit size and shorter fruit
development period. Supporting this
association between seed number
and fruit size and development pe-
riod are cases where interspecific
crosses have been compared with
crosses that were either self- or
cross-pollinated. Aalders and Hall
(1961) found reduced seed set
in lowbush X velvetleaf blueberry
(Vaccinium myrtilloides) crosses that
resulted in smaller fruit size and later
ripening compared with intraspecific
lowbush crosses. Similarly, Gupton and
Spiers (1994) found that SHB cultivars
pollinated with rabbiteye pollen had
reduced fruit weight, but no significant
difference in fruit development period
compared with intraspecific SHB
crosses. Among intraspecific northern
highbush crosses, Ehlenfeldt (2001)
regressed fruit size and ripening time
measurements on total seed number
and found the weight of ‘Rubel’ was
not impacted by seed number.

The degree to which earliness
and vyield are improved by cross-
pollination is an important con-
sideration when forming planting
recommendations for SHB. Early
fruit maturity is a critical factor for
the SHB industry, as growers rely on
the high-value marketing period be-
tween the conclusion of southern
hemisphere fresh blueberry imports
and onset of harvest in traditional
U.S. production regions. Therefore,
current recommendations suggest
including multiple cultivars for
cross-pollination in all new SHB
plantings. However, larger single-
cultivar fields are easier to manage,
particularly for some of the common
cultural practices necessary for pro-
duction in subtropical regions (e.g.,
timing and rate of hydrogen cyana-
mide application), and would be de-
sirable for mechanical harvest.

The objective of this study was
to compare the effects of cross- and

Units
To convert U.S. to SI, To convert Sl to U.S.,
multiply by U.S. unit Sl unit multiply by
3.7854 gal L 0.2642
28.3495 oz g 0.0353
(°F-32) + 1.8 °F °C (°Cx1.8) + 32
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self-pollination on fruit set, fruit size,
seed number, and time to reach berry
maturity among new and traditional
SHB cultivars.

Materials and methods

PLANT MATERIAL. Thirteen culti-
vars were evaluated for 2 years in the
trial, including current commer-
cial standards (Emerald and Jewel),
newer cultivars increasing in acreage
(Farthing, Scintilla, and Sweetcrisp),
and new cultivar releases that
have yet to be planted in significant
acreage [FL03-291 (Bobolink™),
F1L04-235 (Chickadee™), FL.96-43
(Flicker™), F1L98-325 (Indigocrisp™),
F1L02-40  (KestreI™), FLO1-173
(Meadowlark™), F1.05-627 (Raven™),
and FLO5-107 (Vireo™)]. The trade-
marked name of these recent releases
will be used subsequently in this
manuscript. On 15 Dec. 2011, a sin-
gle, field-grown, 3-year-old plant of
each cultivar was transplanted into
a 10-gal container (No. 10 Olympic;
BWI Companies, Nash, TX) using
100% peatmoss as a substrate (Black
Bale; Lambert, Riviere-Ouelle, QC,
Canada), and placed into a cooler at
40 °F. On 6 Feb. 2012, after 1200 h
of chilling (less than 45 °F), all plants
were moved to a greenhouse to ex-
clude pollinating insects. The high
temperature limit was 78 °F and
a low temperature limit was 45 °F.
In the second year, plants were re-
moved from the field on 2 Jan. 2013
and chilled in a cooler for over 700 h
of chilling and moved to a green-
house under the same conditions on
1 Feb. 2013. Upon moving to the
greenhouse, multiple branches were
marked for cross- or self-pollination,
with about half of each plant des-
ignated for use as cross- or self-
pollination treatments. All flowers that
were already open at the beginning
of the experiment were removed, and
adventitious shoots and other excess
growth were pruned to facilitate polli-
nation. Potted plants were watered
daily as needed and fertilized every
2 weeks with 20N-8.7P-16.6K water-
soluble fertilizer with micronutrients
(Scotts, Marysville, OH).

Suitable plants for ‘Jewel’,
‘Scintilla’; and ‘Vireo’ were not avail-
able for pollination in 2013. There
were insufficient flowers available
on the plants of ‘Chickadee’ and
‘Bobolink’ in 2012 and 2013, respec-
tively, so only self-pollinations were
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performed to assess the cultivar. Sim-
ilarly, flowers from ‘Flicker’ in 2013
did not shed sufficient pollen for
self-pollinations.

POLLINATION AND FRUIT
HARVEST. The same pollen source
was used for all cross-pollinations
within a year. The criteria for choos-
ing the pollen source included suffi-
cient flower density and bloom
overlap to provide pollen for over
1500 pollinations, and no common
parent or grandparent with any of the
cultivars to be tested. FL11-037 and
FL04-232 were the SHB selections
used for cross-pollination in 2012
and 2013, respectively. Pollinations
were performed daily through the
month of February until 120 flowers
for each pollination type (cross and
self) for each cultivar were pollinated.
All flowers used as the female pollen
recipients, regardless of cross- or self-
pollination, were emasculated before
pollination. All flowers in each cluster
were not pollinated, but those flowers
not pollinated were removed from
each cluster. Transfer of pollen to
the stigma of each flower was made
immediately after all flowers used for
pollination were emasculated. Polli-
nation was performed by removing
a fresh flower from the designated
pollen parent, rolling it between the
fingers to release pollen onto a
thumbnail, and contacting the pollen-
loaded thumbnail to the stigma of
the receiving flower. Hands were
washed Dbetween pollinations. This
methodology is routinely used within
the University of Florida blueberry
breeding program. For self-pollination,
a suitable dehiscent flower from the
same potted plant was used.

In 2012, fruit were harvested
every 1 to 3 d depending on presence
of completely blue fruit. In 2013,
berries were collected every 4 d. In
both years, all fruit resulting from
120 cross- and self-pollinations of
each cultivar were weighed immedi-
ately after harvest on an analytical scale
(CP224S; Sartorius Corp., Bohemia,
NY) and stored at —4 °F until seed
counting. Seed number per berry was
determined by slicing each berry
in half with a razor blade and remov-
ing viable seeds [distinguishable
from placenta and aborted seeds by
size, plumpness (aborted often ap-
pear shriveled), and dark tan/brown
color] from the surrounding pulp via
forceps.

STATISTICAL ANALYSIS. Single
plants were used to calculate fruit set
and time to achieve maturity (number
of days from median pollination to
median harvest times). The statistical
analysis for the seced data was per-
formed using a four factor full facto-
rial linear model, with seed number
as the response variable and vyear,
pollination type, cultivar, and harvest
period (calculated as four periods
representing the fruit harvested at
<50, 51-60, 61-70, and >70 d after
median pollination date) as fixed ex-
planatory factors. The statistical anal-
ysis for the fruit weight data was
performed using a four-factor full
factorial analysis of covariance model,
with weight as a response variable, the
same four factorial treatment struc-
ture as for the seed number data, and
interactions between seed number
and cultivars and between seed num-
ber and harvest period for the linear
effects of seed number on fruit
weight. To prevent over-parametriza-
tion of the model, we chose only
these two-way interactions; in this
way, we expected to increase the pre-
cision of the linear effects estimates
at the expense of a decrease in the
accuracy of the estimates.

Data analysis was performed us-
ing SAS/GLIMMIX software (SAS
version 9.3; SAS Institute, Cary,
NC). Main effects and two-, three-,
and four-way interaction effects were
included in the linear models. Be-
cause the data set was unbalanced,
some interaction effects and adjusted
least-squares means were nonestim-
able. However, we estimated the un-
adjusted least-squares means using
the “bylevel” key word in the Ismeans
statement of SAS/GLIMMIX. The
significance of the main effects, two-,
three-, and four-way interaction ef-
fects were tested using the type III
F-tests for fixed effects and mean sep-
aration for the significant main and
interaction effects in the model were
performed using Tukey’s multiple
comparison procedures using the let-
ter grouping given by the “lines” key
word of the SAS’s Ismeans statement.
The slice statement was used where
appropriate to further explore signifi-
cant interactions. Because the vyear
main effect was significantly different
(P < 0.05) for both seed number and
fruit weight, each year was analyzed
separately to reduce higher order
interactions.
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Results and discussion

Fruit set was generally similar or
greater with cross-pollinated flowers
than self-pollinated flowers in both
years of the study (Table 1). In 2012,
‘Bobolink’, ‘Flicker’, ‘Indigocrisp’,
and ‘Kestrel” had lower fruit set
after cross-pollination than self-
pollination. Although comparison
could not be made for ‘Bobolink’ or
‘Flicker’, both ‘Indigocrisp’ and
‘Kestrel” had higher fruit set after
cross-pollination in 2013. Cultivar

was not a significant effect for fruit
set with self-pollination. Although
the cross-pollination source used
had no direct pedigree relationship
to the cultivar examined, the discrep-
ancy between fruit set after cross-
and self-pollination may be due to a
specific incompatibility as docu-
mented previously (Ehlenfeldt, 2001;
Gupton, 1984; Lang and Danka,
1991; White and Clark, 1939). Since
single plants were used for pollina-
tion of multiple flower replicates, it is

Table 1. Fruit set of 13 potted, greenhouse-grown southern highbush blueberry
cultivars after cross- and self-pollination in 2012 and 2013. Canes on single
plants were divided between cross- or self-pollination treatments, and 120
individual flowers were hand-pollinated for each treatment on each cultivar.

Fruit set (%)

2012 2013
Cultivar Cross* Self Cross Self
Bobolink 66.7 71.0 — 42.5
Chickadee — 42.6 55.5 46.4
Emerald 78.0 68.1 65.7 26.7
Farthing 89.1 75.7 49.6 51.1
Flicker 45.5 81.2 30.8 —
Indigocrisp 62.4 92.8 91.8 52.5
Jewel 52.4 35.7 — —
Kestrel 54.6 75.3 83.5 43.1
Meadowlark 55.4 18.3 51.1 39.6
Raven 100.0 28.1 38.7 28.0
Scintilla 42.6 32.1 — —
Sweetcrisp 15.1 9.0 442 32.8
Vireo 63.6 34.6 — —

*Cross-pollination was performed with the selections FL11-037 and FL04-232 in 2012 and 2013, respectively.

YData not available.

Table 2. Fruit development period (number of days from median pollination
date to median harvest date) of 13 potted, greenhouse-grown southern highbush
blueberry cultivars after cross- and self-pollination in 2012 and 2013. Canes on
single plants were divided between cross- or self-pollination treatments, and 120
individual flowers were hand-pollinated for each treatment on each cultivar.

Fruit development period (d)

2012 2013
Cultivar Cross* Self Cross Self
Bobolink 40 36 —Y 42
Chickadee — 54 48 60
Emerald 51 50 52 64
Farthing 46 48 38 42
Flicker 60 53 44 —
Indigocrisp 45 56 46 46
Jewel 54 54 — —
Kestrel 47 47 57 67
Meadowlark 44 47 53 73
Raven 54 44 71 43
Scintilla 50 53 — —
Sweetcrisp 51 52 45 62
Vireo 56 50 — —

“Cross-pollination was performed with the selections FL11-037 and FL04-232 in 2012 and 2013, respectively.

YData not available.
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difficult to determine the degree to
which maternal plant resource dif-
ferences contributed to the yearly
variation, and should be explored in
future studies.

There was a general trend of
a shorter fruit development period
(as calculated by the number of days
between the median pollination date
and median harvest date for each
cross- and self-pollination treatment
for each cultivar) among cross-polli-
nated flowers when compared with
their self-pollinated counterparts in
both years (Table 2). The only culti-
var to consistently fruit earlier when
self-pollinated was Raven. The effect
of pollination treatment on fruit de-
velopment period was also evident
when the percentage of total fruit
weight harvested from each treatment
was split into four artificial “harvest
periods” (Fig. 1). When separated in
this manner, the percent of total
harvest weight that was harvested in
the latter half of the season was mark-
edly increased after self-pollination,
in a period often defined by declin-
ing prices in southeastern blueberry
production.

All main effects were significant
(P < 0.05) (cultivar, pollination type,
and harvest period), as well as two-
and three-way interactions for fruit
weight in 2012. Significant differ-
ences were also found among all main
effects except the pollination type in
2013. The significant cultivar by pol-
lination type interaction indicated
that cross-pollination resulted in sig-
nificantly greater fruit weight of in-
dividual berries (P < 0.05) in nearly
all cases (Table 3). Where fruit weight
was not significantly different in
first year and was re-evaluated in
the second year (i.e., ‘Farthing’ and
‘Meadowlark’), the difference between
cross- and self-pollination was signifi-
cantly different in the second vyear.
To determine the difference in fruit
weight among cultivars and pollina-
tion types in each harvest period,
the significant three-way interaction of
cultivar, pollination type, and harvest
period was sliced by harvest period
(Tables 4 and 5). Again, the general
trend was for greater fruit weight in
cross-pollinated  fruit from each
cultivar.

Seed number was significantly
different (P < 0.05) for cultivar, pol-
lination type, harvest period, and all
the interactions between these main
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Fig. 1. Percent of total fruit harvested from 13 southern highbush blueberry cultivars in 2012 (A, B) and 2013 (C, D) after cross (A, C)
and self-pollination (B, D). Harvest periods 1, 2, 3, and 4 were <50, 51-60, 61-70, and > 0 d after median pollination date, respectively.

Table 3. Average fruit weight of 13 southern highbush blueberry cultivars after
cross- and self-pollination in 2012 and 2013. Mean values calculated from 120
individual hand-pollinations using cross- or self-pollen made on 3-year-old
potted plants in a greenhouse.

Avg fruit wt (g)*

2012 2013
Cultivar Cross’ Self Significance* Cross Self Significance
Bobolink 1.67 14 * —v 1.15
Chickadee — 1.73 1.49 1.4 NS
Emerald 1.92 1.52 * 1.86 1.67 NS
Farthing 2.17 2.06 NS 1.94 1.11 *
Flicker 1.52 1.19 * 1.38 —
Indigocrisp 1.52 1.22 * 1.81 1.35 *
Jewel 1.52 1.39 NS — —
Kestrel 191 1.52 * 14 1.16 *
Meadowlark 1.64 1.62 NS 1.85 1.06 *
Raven 2.63 1.95 * 1.15 0.71 *
Scintilla 1.87 1.52 * — —
Sweetcrisp 0.91 0.67 * 1.44 1.12 *
Vireo 1.72 1.39 * — —

“1 g=0.0353 oz.

YCross-pollination was performed with pollen from the selections FL11-037 and FL04-232 in 2012 and 2013, respectively.
*Asterisk (*) or Ns indicates significant or nonsignificant differences between cross- and self-pollination adjusted means at P<
0.05.

“Data not available.

effects in both years. Slicing the cul-
tivar by pollination type interaction
showed that the only cases where self-

pollination led to a significant in-
crease in seed number were for
Kestrel in 2012 and Raven in 2013

216

(Table 6). Similar to fruit set, it may
be possible that the pollen sources
used for cross-pollination (FLL11-037
and FLO04-232 in 2012 and 2013,
respectively) may have had some level
of incompatibility with ‘Kestrel” and
‘Raven’. Since there was no consistent
trend for either cultivar, it is unlikely
that either Kestrel or Raven have
a higher than normal degree of self-
compatibility. Overall, seed number
per fruit was lower for both cross- and
self-pollination than in previously
reported studies with northern high-

bush and rabbiteye blueberries
(Ehlenfeldt, 2001; Gupton and
Spiers, 1994; MacKenzie, 1997),

but similar to those observed by
El-Agamy et al. (1981) when testing
similar Florida SHB germplasm. We
were also very conservative in deter-
mining fully-formed seed, and thus
may have reduced the overall seed
count in the present study by identi-
fying some that could have germi-
nated as aborted based on shriveled
appearance. In the present study,
pollen load was not measured for each
pollination, and we cannot rule out
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Table 4. Average fruit weight of 13 southern highbush blueberry cultivars during four different harvest periods in 2012
following cross- and self-pollination. Mean values calculated from 120 individual hand-pollinations using cross- or
self-pollen made on 3-year-old potted plants in a greenhouse.

Avg fruit wt (g)”

Harvest period 1Y

Harvest period 2

Harvest period 3

Harvest period 4

Cultivar Cross* Self Significance™ Cross Self Significance Cross Self Significance Cross Self Significance
Bobolink 192 1.59 * 1.72 1.65 NS — — — —
Chickadee —0.00 — 192 —  1l.62 —  0.32

Emerald 2.03 0.52 * 2.13 2.16 NS 196 1.47 * 0.34 —

Farthing 226 146 * 249 2.38 NS 2.37 2.26 NS 0.33 1.27 *
Flicker — — — — 296 1.99 * 148 1.76 *
Indigocrisp 196 — 1.69 0.54 * 1.09 224 * 040 1.18 *
Jewel — — 1.73  1.69 NS 149 1.81 NS 0.56 0.82 NS
Kestrel 1.04 247 * 2.04 251 * 1.63 2.00 NS 0.66 1.32 *
Meadowlark  1.90 2.67 * 1.89 1.86 NS — — — —

Raven — 0.58 312 0.69 * 3.09 248 * 222 201 NS
Scintilla 0.58 — 2.31 1.88 * 2.05 1.53 * — 043
Sweetcrisp 0.55 — 145 1.23 NS — — — —

Vireo — 042 095 — 2.28 2.40 NS 191 174 NS

“1 g =0.0353 oz.

YHarvest periods 1, 2, 3, and 4 were < 50, 51-60, 61-70, and >70 d after median pollination date, respectively.
*Cross-pollination was performed with pollen from the selections FL11-037 and F1.04-232 in 2012 and 2013, respectively.
“Asterisk (*) or Ns indicates significant or nonsignificant differences between cross- and self-pollination adjusted means at P< 0.05.

VData not available.

Table 5. Average fruit weight of 13 southern highbush blueberry cultivars during four different harvest periods in 2013
following cross- and self-pollination. Mean values calculated from 120 individual hand-pollinations using cross- or
self-pollen made on 3-year-old potted plants in a greenhouse.

Avg fruit wt (g)”

Harvest period 1Y

Harvest period 2

Harvest period 3

Harvest period 4

Cultivar Cross* Self Significance® Cross Self Significance Cross Self Significance Cross Self Significance
Bobolink —  1.18 — 149 — — — 0.86
Chickadee — — — 1.13 1.50 NS 1.80 1.69 NS 124 1.08 NS
Emerald — — 195 — 2.35 2.5 NS 1.56 1.77 NS
Farthing 2.07 1.38 * 152 1.13 NS 2.11 0.67 * 1.26 1.10 NS
Flicker — — — — — — 1.62 —
Indigocrisp  1.61  0.65 * 2.32 1.86 * 0.85 1.39 NS 1.18 0.72 *
Kestrel — — 153 — 1.67 1.00 * 1.18 1.24 NS
Meadowlark ~— — — 245 — 194 — — 1.19

Raven — 142 — 137 — 096 122 090 NS
Sweetcrisp 1.45 — 204 — 1.63 1.61 NS 094 0387 NS

“1 g=0.0353 oz.

YHarvest periods 1, 2, 3, and 4 were < 50, 51-60, 61-70, and >70 d after median pollination date, respectively.

*Cross-pollination was performed with pollen from the selections FL11-037 and FL.04-232 in 2012 and 2013, respectively.
“Asterisk (*) or Ns indicates significant or nonsignificant differences between cross- and self-pollination adjusted means at P< 0.05.

YData not available.

the possibility that some flowers re-
ceived less pollen than others. How-
ever, it was assumed that more than
sufficient numbers of pollen tetrads
were deposited on each stigma to
facilitate as complete of fertilization
as possible. Dogterom et al. (2000)
indicated that excess pollen load did
not result in fertile seeds equal to the
number of ovules present at fertiliza-
tion, and that excess pollen did not
result in an increase in fruit set, fruit
weight, or time to ripening.

The predominant explanation
associating cross-pollination to higher

Horlochnology + April 2016 26(2)

yield in blueberries is that cross-
pollination increases the number
of viable seeds. This indirectly in-
creases fruit size by affecting levels
of gibberellic acids and/or other
hormones (Barker and Collins, 1965;
Brewer and Dobson, 1969; El-Agamy
et al., 1982; Meader and Darrow,
1944; Moore et al., 1972). In light
of this, we used seed number as a cova-
riate in our analyses of fruit weight
differences. The present results are
consistent with previous work show-
ing that the influence of seed num-
ber on fruit size varied widely

by cultivar (Bailey, 1938; Brewer
and Dobson, 1969; Darrow, 1958;
El-Agamy et al., 1982; Gupton,
1984; Harrison et al., 1994; Knight
and Scott, 1964; Lyrene and Goldy,
1983; Mecader and Darrow, 1944,
1947; Rabaey and Luby, 1988; White
and Clark, 1939).

Pollenizer compatibility among
blueberries follows a spectrum from
full to partial to complete incompat-
ibility between any two given parents.
The exact mechanism for this effect
remains unknown. However, it ap-
pears to follow a general trend of
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Table 6. Average number of seeds per fruit of 13 southern highbush blueberry

cultivars after cross- and self-pollination.

Avg seeds (no. /fruit)

2012 2013
Cultivar Cross” Self  Significance¥  Cross Self  Significance
Bobolink 12.8 6.1 * — 20.4
Chickadee — 5.0 4.1 2.6 NS
Emerald 14.9 7.2 * 7.0 2.9 *
Farthing 27.7 12.6 * 13.0 2.8 *
Flicker 204 8.0 * 6.1 —
Indigocrisp 7.6 6.6 NS 12.4 4.3 *
Jewel 3.3 4.1 NS — —
Kestrel 11.5 17.2 * 16.3 10.4 *
Meadowlark 8.5 11.9 NS 19.7 7.9 *
Raven 9.0 3.6 * 2.9 8.8 *
Scintilla 8.6 9.2 NS — —
Sweetcrisp 11.5 5.0 * 23.5 6.5 *
Vireo 229 11.9 * — —

“Cross-pollination was performed with pollen from the
respectively.

selections FL11-037 and FL04-232 in 2012 and 2013,

YAsterisk (*) or Ns indicates significant or nonsignificant differences between cross- and self-pollination adjusted

means at P < 0.05.
*Data not available.

decreasing compatibility with increas-
ing relatedness (Darnell and Lyrene,
1989; Gupton, 1984). A common
recommendation made for SHB
growers is to interplant an unrelated
cultivar as a pollen source. Wide var-
iations occur in the cultivars used and
the pollenizer density, to the extreme
that many growers plant with alter-
nating rows of different cultivars.
However, nearly all cultural practices
would be facilitated by the use of
larger solid blocks of cultivars, as long
as this strategy does not sacrifice
carliness, fruit size, and yield.

Based on these observations,
cross-pollination has the potential to
improve yield through increased fruit
set, decreased time to ripening and
thus earlier harvesting, and increased
seed number and fruit size. One
notable exception among this group
of cultivars was Farthing. ‘Farthing’
had similar or slightly higher fruit set
after self-pollination in both years
of the study. Additionally, develop-
mental period differences between
cross- and self-pollination were less
than 5 d (Tables 1 and 2). The
average fruit weight between cross-
and self-pollinated ‘Farthing’ fruit
was not significantly different in 2012,
although there was a significant dif-
ference in seed number (Tables 3 and
6). This lack of negative impact fol-
lowing self-pollination may explain
why ‘Farthing’ is consistently among
the highest yielding of SHB cultivars.
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However, based on the overall results
presented here, interplanting at least
two unrelated cultivars sharing a similar
bloom period remains the best recom-
mendation to achieve early, high yields
among these SHB cultivars.
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