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Introduction 
Fruit set, which is defined as the percentage of flowers that produces ripe fruit, is an important component 
of yield. This parameter is under genetic control, so the level of fruit set that is considered “normal” 
varies from crop to crop (Table 1). Northern highbush blueberries have the potential of setting almost 
100% of their flowers, and a level of about 80% is required for good commercial production (Shutak and 
Marucci, 1966). 
 
Pollination is the transfer of pollen from the male parts of a flower to a stigma. In blueberries, 
spontaneous pollination (i.e. not mediated by biological agents) is unlikely because flowers are designed 
to discourage self-pollination. Therefore, pollinator activity during bloom (primarily that of bees) is 
critical for determining fruit set, berry size and ripening rate. In this paper, I will describe the principles of 
blueberry pollination, and give some guidelines for optimizing pollination and fruit set. 
 
The morphology of blueberry flowers 
A dissected blueberry flower is shown in Figure 1. Although blueberry flowers are hermaphroditic (i.e. 
contain male and female parts), intra-floral self-pollination is unlikely due to several mechanisms: 
 

1. The shape and orientation of the stigma. The stigma is a small surface (ca. 0.7 mm in diameter) 
located on the tip of the style; it is covered with exudates necessary for the adhesion, hydration 
and germination of pollen grains. The receptive part of the stigma is relatively flat (although it 
has a central opening), wet, and faces downwards. The sides that connect the stigma to the rest of 
the style are dry and shaped like an inverted funnel. Pollen grains released from the anthers are 
likely to fall without making contact with the stigma, given the orientation of its wet and 
receptive surface. 
 

2. Herkogamy. This term refers to the spatial separation between stigma and anthers. The stigma is 
right at the entrance of the flower, so pollinators seeking nectar are obliged to make contact with 
it first. This ensures that pollinators will access the stamens only after transferring to the stigma 
some of the pollen grains that were already on their bodies, which were carried from another 
flower. 
 

3. Protandry. This term refers to the temporal separation between male and female functions. The 
anthers are ready to release pollen on the day of flower opening, while the stigma needs some 
additional days to maturate and reach full receptivity. If the stigma is not fully receptive while 
most of the pollen release occurs, intra-flower self-pollination is unlikely. 
 
 



4. Electrostatic surface charges. During flower visitation, the flower and the bee create a temporary 
electric field. The stigma and the pollen inside the anthers are negatively charged, while the 
surface of the bee’s body and the pollen carried on it are positively charged. Pollen grains and the 
stigma of the same flower should repel each other, given that both are charged with the same 
polarity during the visitation of the bee. 

 
Pollen release, buzz-pollination and inductive charging 
Blueberry flowers are adapted to buzz-pollination, in which 1) pollen grains are released from the anthers 
through narrow pores, and 2) pollinators with the capacity to sonicate or vibrate flowers are the most 
effective at extracting pollen. Bees such as bumblebees and certain solitary bees are capable to create 
vibration by rapidly contracting and relaxing their large indirect flight muscles. Body parts that are in 
direct contact with the flower transfer the vibration from the bees’ thorax to the flower, causing the 
anthers to vibrate at frequencies between 50 and 2,000 Hz. The vibration causes the ejection of pollen 
grains from the anthers through the narrow anther pores. Blueberry anthers have long and delicate tubes 
that probably help to magnify the vibration caused by pollinators; therefore, even pollinators incapable to 
sonicate flowers (e.g. honeybees) can trigger the release of some pollen (Buchmann, 1983). 
 
Foraging bees normally possess electrically positive surface charges, while plants possess small negative 
surface charges (Vaknin et al., 2000). When a positively charged pollinator approaches the flower, the 
latter becomes even more negatively charged as a consequence of inductive charging: charges of opposite 
(negative) polarity flow into the flower, maintaining it at ground potential in the presence of the positively 
charged bee (Vaknin et al., 2001). In blueberry, negatively charged pollen grains are released in the form 
of a “cloud” of pollen following the vigorous sonication of anthers; the forces of attraction help these 
pollen grains to attach to the body of the bee. Since electrons tend to concentrate on sharp edges, the 
electric field should be greatest around the blueberry stigma. The forces of attraction should help to 
initiate pollen detachment from the body of the bee, as well as its deposition on the stigma. 
 
Self-fertility 
Brevis and NeSmith (2005) showed that most of the blueberry pollen transported on the bodies of 
bumblebees was from the same variety where the pollinator was foraging on. Their experiment was 
conducted in a small rabbiteye blueberry plot with two inter-planted varieties. From this evidence, I 
assume that all pollination occurring at large blocks of one variety is self-pollination, and therefore, 
productivity of blueberry varieties depends largely on their degree of self-fertility (that is, how well they 
perform with their own pollen). In fact, there is good correlation between the degree of self-fertility and 
the occurrence of fruit set problems among blueberry types: northern and southern highbush blueberries 
are more self-fertile than rabbiteye varieties. 
 
In breeding programs, the performance of blueberry selections (potential new varieties) is typically 
evaluated at different test locations. In these “environments”, cross-pollination is abundant because many 
different genotypes are planted in a reduced space. However, after a new variety is released, the blueberry 
plants are normally grown at conditions very different than those where the selection was initially tested: 
large block of a single variety and primarily self-pollination. Therefore, the productivity of the new 
variety under commercial field conditions is expected to be lower than optimum, due to a lack of cross-
pollination. 
 
In general, northern highbush blueberries have such a high degree of self-fertility that planting solid 
blocks of a single variety is justified. However, fruit set and productivity following self-pollination will 
always be lower than that following cross-pollination, so the practice of inter-planting two or more 
varieties could contribute to maximize cross-pollination, fruit set and berry size. 
 
 



Use of honeybees to increase pollination 
Honeybees are a good resource for supplementing pollination. Although they are known to be less 
efficient at pollinating blueberries than other types of bees, they are generally at greater numbers, and 
what is more important, honeybee populations can be easily manipulated by growers. Recommended 
stocking densities for honeybees go from 0.5 to 2.5 hives per acre (1 hive ~ 45,000 bees), depending on 
the variety (Table 2). If honeybee hives are brought to pollinate a large blueberry field, it is recommended 
to distribute the hives as much as practically possible throughout the field. 
 
The timing when honeybees are brought to the field is also important: the hives should be placed in the 
field when the earliest blooming variety has at least 3% open flowers. In this way, honeybees are released 
to coincide with blueberry bloom, preventing their migration elsewhere. 
 
Electrostatic pollen supplementation 
Although electrostatic pollen supplementation has never been tested in blueberries, this technique has 
been evaluated in almond, date, kiwifruit and pistachio orchards (Gan-Mor et al., 2003). I already 
described the principle of electrostatic pollination: forces of attraction facilitate the deposition of 
positively charged pollen grains transported on the bodies of bees onto the stigma, which becomes 
negatively charged as a consequence of inductive charging. Similarly, electrostatic pollen sprayers deliver 
a cloud of charged pollen grains which target the stigma of flowers (Figure 2. Note: the figure shows 
negatively charged pollen applied on positively charged flowers; this is the opposite of what happens on 
natural conditions between the bee and the flower). The effects of the technique on fruit yield are still 
inconsistent and/or modest. Gan-Mor et al. (2003) reported that 3 applications of charged pollen to 
almond flowers increased yield by 13%, relative to the open-pollinated control. 
 
Law and Scherm (2005) tested electrostatic application on blueberry flowers, but with the purpose of 
delivering the biocontrol agent Bacillus subtilis. Electrostatic spray application (charged) delivered 3.4X 
more biocontrol agent onto the stigma than hydraulic spray application (the biocontrol agent was applied 
as aqueous suspension). They also concluded that the electrical characteristics of blueberry flowers are 
adequate to facilitate electrostatic deposition on stigmatic surfaces. Some of the opportunities that 
electrostatic pollen supplementation could offer for blueberries (if it really worked) are: 1) non-chemical 
treatment, compatible with bee activity and organic production systems, 2) fruit set and yield could 
benefit from cross-pollination under situations where cross-pollination does not occur naturally (e.g. big 
blocks of one variety), and 3) blueberry bushes are smaller than the fruit trees where electrostatic pollen 
supplementation has already been tested. Targeting blueberry flowers could be easier and cheaper. 
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Table 1. Fruit set tendencies of different fruit crops, including blueberries. 
 
Crop Fruit set range (%) 
Strawberry 
Raspberry – red 
Blueberry – highbush 
Cranberry 
Grape 
Blueberry – lowbush 
Cherry – sour 
Cherry – sweet 
Peach 
Pear 
Apple 
Avocado 

77-97 
64-98 
40-95 
44-77 
30-70 

50 
20-75 
20-60 
15-20 
3-11 
2-8 

0.02-0.2 
Source: Chaplin and Westwood (1980). J. Plant Nutr. 2:477-505. 
 
 
Table 2. Recommended honeybee stocking densities for some northern highbush blueberry varieties. 
 
Blueberry variety Honeybee hives (no.) 
Rubel, Rancocas, June 0.5 
Weymouth, Bluetta, Blueray, Pemberton, Darrow 1.0 
Bluecrop 1.5  
Elliot, Coville, Concord, Berkeley, Stanley 2.0 
Jersey, Earliblue 2.5  
 
Source: NRAES-55 Cooperative Extension Bulletin (1992), Ithaca, NY. 
 

 
 
Figure 1. Cross-section of a northern highbush blueberry flower. Female flower parts: ovary, style and 
stigma. Male flower parts: the stamens. 
 



 
 
Figure 2. Schematic drawing of an electrostatic pollen applicator. Source: Gan-Mor et al. (2003). 



 
 
 
 
 
 
Enhancing Native Pollinators in 
Blueberry Fields 
 
Julianna Tuell and Rufus Isaacs 
Department of Entomology, Michigan State University 
Contact information:(517) 432-9554 – tuelljul@msu.edu 
 
Honey bees are the most important pollinator in blueberry 
production, because they can be moved to fields in large numbers. In 
addition to these managed pollinators, there are many other species 
of bee in blueberry fields that contribute to pollination. It makes 
sense to consider these wild native bees when thinking about how to 
ensure the crop is pollinated each year. This talk will review the different types of bees found visiting 
blueberry in Michigan, and will discuss strategies to make farms 
more suitable places for these beneficial insects to live.  
 
Many native bees are more efficient at pollinating blueberry flowers because they deposit more pollen per 
visit and they visit more flowers per minute than honey bees. Native bees are also better adapted to the 

cooler weather that is common in early spring in Michigan, unlike 
honey bees that tend to stay in their hives when the weather becomes 
cold and windy. Additionally, many native bees emerge from 
overwintering at exactly the right time to pollinate blueberry flowers 
and will visit them almost exclusively. While some native bees, such as 
andrenid bees, are present for the majority of time during blueberry 
bloom, others are more prevalent during the bloom period of early or 
late varieties. Native bees that may be found pollinating blueberry 
include bumble bee queens and mason bees (for early varieties), sweat 
bees, and bumble bee workers (for middle and late blooming varieties), 
as well as andrenid bees that may be found throughout the bloom 
period.  
 

Native bees that pollinate blueberry spend their entire lives in or around 
blueberry fields, unlike honey bees that are brought in during bloom and 
then are moved to another location after bloom. Helping to increase 
native bees in blueberry fields during bloom will require consideration of 
how season-long management practices, such as pest control and the 
quality of surrounding habitat, are likely to affect the successful 
reproduction of bees. Care in the selection and use of insecticides that are 
less toxic to bees coupled with timing of applications when bees are least 
likely to be impacted, are two management strategies to consider. Try to 
use pesticides not toxic to bees and apply insecticides after dark when 
bees are not foraging. 
 

Andrenid bee 
Photo credit: J. Tuell

Bumble bee queen 
Photo credit: J. Tuell 

Mason bee 
Photo credit: Steve Bambara 



Habitat quality, the ability of a habitat to provide food and 
nesting resources throughout the season, should also be 
considered. Native bees require food resources when blueberry 
fields are not in bloom. Early emerging bees need flowering 
plants that bloom prior to blueberry such as willow, wild cherry, 
and elderberry. Later emerging bees, and bees that produce 
multiple generations throughout the season (such as bumble 
bees), require flowering plants that bloom after blueberry, such 
as many herbaceous plants. A suggested list of these plants will 
be provided during the talk. A water source free of pesticides is 
also required, especially during the heat of summer. Nesting 
resources are the other major component for increasing native 
bee abundance and can be provided by taking some simple steps 
around the farm. Most native bees excavate their nests in soil, 
and require areas of bare ground (many of these bees will 
actually nest right under the blueberry bush canopy). Others 
may require mud, live plant material, undisturbed vegetation, or 
thatch to construct their nests. Man-made materials such as 
straws or nesting boxes can also encourage native bees to nest 
near blueberry fields.  
 
Adjusting management practices away from those that might be 

harmful to bees and creating habitats that are rich in the resources needed by bees adjacent to blueberry 
fields are likely to result in increasing populations of native bees. This can be considered “pollination 
insurance” for those years when weather conditions are unfavorable for honey bees, or when honey bee 
hives are scarce. 
 
For more information on native plants suitable for enhancing bees, visit: 
  www.ipm.msu.edu/plants/home.htm 
 

Willows growing in an adjacent ditch. 
Photo credit: R. Isaacs 
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Introduction 
Recent concerns have been raised about the self-fertility of the new MSU highbush blueberry 
releases Aurora, Liberty and Draper. To contrast their levels of self fertility with other varieties, 
cross and self pollinations were made in May 2006 at Grand Junction on 75 unopened, 
emasculated flowers per cross of Aurora, Brigitta, Duke, Draper, Elliott, Legacy, Liberty, Nelson 
and Ozarkblue. All pollinated inflorescences were tagged and covered with cheesecloth, which 
was removed about 7 days later. In July and August, ripe fruit were harvested weekly and bulked 
by each cultivar x crossing experiment. Each fruit was weighed, and counts were made of plump 
seeds per fruit.  Data collected in this study were compared to two other published accounts, one 
by Krebs and Hancock (1988) conducted in the field and another by Ehlenfeldt (2001) done in the 
greenhouse. 
 
Results 
The varieties varied greatly in their self-fertility (Table 1). Seed number was greatly reduced by 
self-pollination in Duke (>60 %), but not enough to significantly effect fruit set and weight. Self-
pollination of Brigitta greatly reduced seed number (>90 %) and fruit set (>50 %). Fruit weight 
was also significantly reduced by selfing (15-20 %), although not as dramatically. Out-crossing 
Brigitta with pollen from both Draper and Duke greatly improved fruit set and weight. Self-
pollination of Draper reduced seed set by about half, but this did not have a significant impact on 
fruit set or weight. Out-crossing with pollen from Brigitta and Duke only improved seed 
numbers.  
 
Self-pollination of Aurora reduced seed number by as much as 75 % and this was reflected in a 
drop in fruit size by an average of 28 %. However, fruit set was unaffected by self-pollination. 
The largest fruit sizes were observed using Legacy and Nelson as pollinators, although Elliott, 
Ozarkblue and Liberty were not far behind. Self-pollination of Liberty reduced seed number by 
over 60 % and this was reflected in a drop in fruit size by 25 %. However, fruit set was unaffected 
by self-pollination. Seed numbers and fruit size were significantly improved using all the 
pollinators. Self-pollination of Ozarkblue significantly reduced seed numbers (75 %) and this 
resulted in a significant decrease in fruit weight (21 %), but had no effect on fruit set. Elliott and 
Legacy were better pollinators than Liberty. 
 
In the previous studies, reductions in seed number due to selfing averaged about 70 %  across all 
studies (Table 2). Aurora, Brigitta and Ozarkblue were above this average, while Draper, Duke 
and Liberty were below.  Reductions in fruit size due to selfing averaged 17 – 31 % in the 
previous work. Draper and Duke were below the average, while Aurora, Brigitta, Liberty and 



Ozarkblue were about average. Reductions in fruit set averaged 11 – 21%, depending on the 
study. Aurora, Draper, Duke, Liberty and Ozarkblue had values below the average, while Brigitta 
was much higher.  
 
Conclusions 
Draper and Duke have unusually high levels of self-fertility for a highbush cultivar, and do not 
need a pollinator. Fruit set and fruit weight are not significantly reduced in these cultivars without 
cross pollination. Aurora, Liberty and Ozarkblue have average levels of self fertility for a 
highbush cultivar and will likely perform as well as Bluecrop, Jersey and Elliott in solid blocks. 
However, all these cultivars could benefit from cross pollination, as their fruit weights are 
reduced by 20 – 29 % due to selfing. Brigitta has unusually low levels of  self-fertility for a 
highbush cultivar and needs a pollinator to obtain high productivity. 
 
For those cultivars that will benefit from cross pollination, it is recommended that two different 
varieties with similar flowering dates be planted in alternate rows. Good pollinators for Aurora 
and Liberty in Michigan would be Nelson and Legacy, while Draper would be a good pollinator 
of Brigitta. Aurora, Elliott and Liberty can be used to pollinate each other, but they generally do 
better with Legacy or Nelson as a pollen donor.  
 
In those fields where machine harvesting prohibits alternate row plantings, our experience 
suggests that the number of rows of interspersed varieties should not exceed 10, with closer 
proximities being better (Hancock et al., 1989). Several growers have indicated that four row 
blocks is the smallest workable size that can be machine harvested.  
 
Literature 

 
Hancock, J.F, S.K. Krebs, M. Sakin and T.P. Holtsford. 1989. Increasing blueberry yields 
through mixed variety plantings. Proc. Mich. Hort. Soc. 119: 130-134. 
 
Krebs, S. L. and J. F. Hancock. 1988. The consequences of inbreeding on fertility in Vaccinium 
corymbosum. J. Amer. Soc. Hort. Sci. 113: 914 - 918.  
 
Ehlenfeldt, M. K. 2001. Self- and cross-fertility in recently released highbush blueberry cultivars. 
HortScience 36: 133 - 135 



Table 1. Means for seed and fruit characters following self- and cross pollination of Duke, Brigitta,                                            
Draper, Aurora, Liberty and Ozarkblue.   
 

 Seeds per fruit Fruit set (%) Fruit Weight (g) 
    
Duke selfed 15.3 a                   76   1.70 
Duke x Draper 36.2 b 85   1.80 
Duke x Brigitta 45.3 b 85   1.80 
    
Brigitta selfed  1.3 a 30     1.69 a 
Brigitta x Draper  19.0 b 70     2.13 b 
Brigitta x Duke 21.8 b 70     2.00 b 
    
Draper selfed 22.1 a 92  1.80 
Draper x Brigitta 47.0 b 90  1.74 
Draper x Duke 39.8 b 90  1.79 
    
Aurora selfed             4.7 a     86             1.35 a 
Aurora x Liberty             8.9 a     92             1.71 b 
Aurora x Elliott           15.7 ab     86               1.85 bc 
Aurora x Legacy           20.5 b     96            2.06 c 
Aurora x Nelson           10.1 a     90            2.02 c 
Aurora x Ozarkblue           15.2 ab     84              1.83 bc 
    
Liberty selfed             6.2 a     78           1.53 a 
Liberty x Aurora           10.1 a       72 a           1.95 a 
Liberty x Elliott           15.2 b       65 a           2.19 b 
Liberty x Legacy           17.3 b       86 b           2.22 b 
Liberty x Nelson           14.8 b        78 ab            2.06 ab 
Liberty x Ozarkblue           16.3 b      90 b         1.90 a 
    

  Ozarkblue selfed           10.1 a    90         1.64 a 
  Ozarkblue x Legacy           56.3 b    94          2.33 b 
  Ozarkblue x Liberty           41.3 b    92          1.84 a 
    
 



 
Table 7. Comparison of this years data (highlighted) with previous studies of self-fertility in highbush 
blueberries: (1) Ehlenfeldt (2001), (2) Krebs and Hancock (1988) and (3) Current study.  
 
  Seed per fruit Fruit weight (g) Fruit set (%) 
Variety Study Self Outcross ∆ % Self Outcross ∆ % Self Outcross ∆ % 
           
Aurora       3    4.7     43.4    89    1.35     1.89   28    86      90    1 
Bluecrop 2 10.7 26.7  60 1.87 2.36  21    
 1 9.5 36.5  74 1.55 1.93  25 77 67  15 
Bluegold 1 10.7 41.8  74 1.15 1.31  14 50 79  58 
Bluejay 2 6.2 9.8  37 1.09 1.14  4    
Brigitta 3 1.3 20.4  94 1.69 2.06  18 30 70  57 
Draper 3 22.1 43.4  49 1.77 1.80  2 90 92  1  
Duke 3 15.3 40.7  62 1.70 1.8  5 76 85  10 
 1 14.7 20.5  59 1.42 1.55  9 40 51  20 
Elliott 2 7.7 43.7  82 1.60 2.03  21    
Jersey 2 15.1 48.4  69 1.16 1.64  29    
Legacy 1 13.5 30.1  34 1.59 1.89  19 78 90  15 
Liberty 3 6.2 14.7  58 1.53 2.06  26 78 78 0 
Nelson 1 12.6 17.1  26 1.49 1.71  15 64 69  8 
Ozark 3 10.1 41.5  76 1.64 2.10  22 90 91 0 
Rubel 1 15.3 24.7  38 0.87 0.85  2 49 69  29 
 2 11.8 22.7  48 0.82 0.96  15    
Sierra 1 4.9 29.1  83 1.10 1.69  35 41 69  40 
Spartan 2 1.3 9.5  86 1.91 2.51  24    
Sunrise 1 9.9 27.1  63 1.31 1.72  31 61 89  31 
Toro 1 4.9 37.2  87 1.29 1.93  33 53 70  32 
           
Average 1 9.9 31.8 69 1.31 1.62 31 57 72 21 
 2 7.3 26.8 73 1.41 1.77 20    
 3 9.9 34.0 71 1.61 1.95 17 75 84 11 
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Introduction 
Blueberries grow naturally in the understory. When plants are subject to open field conditions, they 
might be stressed due to excess radiation, temperature and moisture deficit. Colored shading nets have 
been investigated in ornamentals and fruit crops (Oren-Shamir et al., 2001; Shahak et al., 2004); in 
these crops, depending upon the degree of shading and color used, they have changed light quantity 
and quality received by plants, which has altered branching, shoot extension, time of harvest, fruit set 
and fruit quality. In this context, the use of shading nets could alleviate environmental stresses faced 
by blueberries and delay harvest. 

 
Materials and methods 
One trial was initiated in Chile in October 2003 in a commercial orchard of Berkeley planted in 1994 
at 3x1 m. The orchard is located in Miraflores (Lat. 36° 04´ S; Long. 72° 47´ E). Another trial was 
conducted in Gobles, Michigan using an 8-year-old field of  ‘Elliott’ planted in a sandy loam soil at 3 
x 1 m. Treatments were assigned randomly with 3 reps, and established as a continuum of  4 rows 
with 6 plants in each row. Nets (provided by Polysack  Plastic Industries, Israel) were established 
horizontally at 3 m height.  

 
Results and discussion 
In Chile, a significant harvest delay of up to two weeks was observed in 2003-2004 under all the 
shading treatments, with black 50 % being the most extreme (Table 1). In 2004-2005, only the black 
50 % significantly delayed harvest. Several treatments including white 50 %, grey 35 % and red 50 %, 
produced yields that were 26 – 91 % greater than open field plants, while yields under black 50% (a 
shade commonly used by Chilean growers), were similar to the control in the first season and 
significantly inferior in the second year (Table 1). The shading treatments did not affect soluble solids 
or fruit weight.  
 
Nets retarded fruit development in Michigan in 2006 (Table 2). On August 10th, the percentage of ripe 
fruit without shading was 26.9 %, while less than 10 % of the fruit were ripe under black 70 %, black 
50 %, red 70 % and red 50%. On August 23, the separation between the controls and the most delayed 
fruit development (black 70 %) was over 30 %. In general, the various shading treatments increased 
fruit weight (Table 3) compared to the controls. Most of the shading treatments decreased fruit soluble 
solids, with the black 50 and 70 % having the greatest impact (Tables 3 and 4).    

 
Conclusions 
The shading nets show promise in delaying harvest in Michigan and Chile. In Chile, shading 
increased yields and delayed rates of fruit maturation in at least one year, but they did not effect fruit 
quality. In Michigan, rates of fruit maturation were also delayed by many of the shading treatments, 
but the most severe shading treatments, black 50 and 70% significantly reduced soluble solids. The 
higher percentage of sunny days in Chile compared to Michigan may have been why the nets had less 
effect on fruit quality there.   



If nets are going to be used in Michigan to delay harvest, a shading treatment will need to be selected 
that does not negatively impact on fruit quality and future yields. Among the nets analyzed, the white 
75% and red 50% appeared to be the most promising, but more studies need to be conducted to 
determine their effects on future yields. It will also be necessary to determine with greater precision, 
the time for installment and removal of the nets, since it could affect fruit maturity and flower 
induction for the coming season. This will have to be balanced by the extra costs of installing the nets.   
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Table 1. Influence of shading on yields (kg fruit/plant) and harvest dates of Berkeley blueberries in 
Chile. The yields followed by different letters are significantly different (p < 0.05), using the 
Duncan’s Multiple Range Test. Statistical comparisons were not made  
between the peak harvest dates.  
 

 2003 - 2004 2004 - 2005 
Treatment   Yield Peak harvest date    Yield Peak harvest date 
No shade   3.79 c      12/18    6.71 cd     12/24 
White 35 %   4.20 bc      12/31    8.05 bc     12/24 
White 50 %   7.23 a      12/31    9.76 a     12/24 
Grey 35 %   6.06 ab      12/31    8.43 ab     12/24 
Grey 50 %   5.45 abc      12/31    8.36 abc     12/30 
Red 35 %   4.99 abc      12/31    7.44 bcd 
Red 50 %   6.98 a      12/31    8.91 ab 

    12/24 
    12/24 

Black 35 %   5.21 abc      12/31    6.19 de     12/24 
Black 50 %   3.67 c       1/8    4.86 e       1/8 

 



 
 
Table 2. Effect of shading on fruit maturity  
of ‘Elliott’ blueberries at Gobles, Michigan in 2006.  
The yields followed by different letters are  
significantly different (p < 0.05), using the Tukey  
procedure. 
           % Mature fruit 
Treatment August 10 August 23 
No Shade 26.9 f 76.6 b 
White 25 % 25.7 ef 74.0 b 
White 50 % 17.9 cde 66.4 b 
White 70 % 13.8 bcd 49.8 a 
Red 25 % 19.1 def 69.8 b 
Red 50 %   9.3 abc 50.2 a 
Red 70 % 9.23 abc 45.4 a 
Black 25 % 21.3 def 71.4 b 
Black 50 %   5.7 ab 44.0 a 
Black 70 %   4.7 a 42.8 a 

 
 
 Table 3. Effect of shading treatments on soluble solids (%) and fruit weight (g) of Elliott blueberries 
picked on August 11, 2006 at Gobles, Michigan. The yields followed by different letters are 
significantly different (P < 0.05), using the Tukey procedure. 
 

 King fruit All mature fruit 
Treatment Soluble solids Weight (g) Soluble solids Weight (g) 
No Shade   12.81 c   2.12 ab    11.59 c   1.70 a 
White 25%   12.20 bc   2.10 ab    11.70 c   1.87 ab 
White 50%   12.93 c   2.22 ab    11.64 c   1.96 b 
White 70%   12.17 bc   2.31 ab    11.05 bc   2.02 b 
Red 25%   12.92 c   2.36 b    11.36 bc   1.69 a 
Red 50%   12.30 bc   2.08 a    11.18 bc 
Red 70%   12.17 bc   2.31 ab    11.05 bc 

  1.99 b 
  1.84 ab 

Black 25%   12.81 c   2.13 ab    11.24 bc   1.82 ab 
Black 50%   11.38 ab   2.34 ab    10.53 b   1.91 ab 
Black 70%   10.37 a   2.28 ab      9.15 a   1.87 ab 

 
 
 
Table 4. Effect of shading treatments on soluble solids (%) of ‘Elliott’ fruit at Gobles, Michigan in 
2006 on different picking dates. 
 
 
Date 

No 
shade 

White 
25 

Black 
25 

Red 
25 

White 
50 

Black 
50 

Red 
50 

White 
70 

Black 
70 

Red 
70 

9/24 12.9          
9/27  12.2  12.1  12.5        
9/29        11.3  9.9  11.5     
9/31        12.0   10.0  11.1  10.6  8.4  11.6  
10/3           11.9  8.5  10.9  
10/6           12.4  9.3  10.8  
 
 
 

 




