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Effect of Insect Pollinators in the Blueberry (Vaccinium spp.)
"Duke" Cultivar
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This study was conducted about the 3 species of bee, Apis mellifera, Bombus terrestris, and Osmia
cornifrons used for pollination in blueberry "Duke" cultivar field in Pyeongtaek province. Blooming
time of blueberry "Duke" cultivar shows always in the middle of the May, and foraging behavior of
bees used in this examination showed different tendency each other. Especially the visiting time of
B. terrestris was 2.8 sec and the spending time between flower was 2.3 sec, but the visiting time of
A. mellifera and O. cornifrons was 6.9 sec and 8.5 sec, respectively. Rate of blueberry fruit setting
pollinated with A. mellifera, B. terrestris and O. cornifrons were showed 89.6%, 87.7% and 66.5%,
respectively. And, the rate of fruit setting of the untreated control and the control (natural pollination)
were 15.4% and 80.3%, respectively. The quality of the products of blueberry fruit pollinated with
O. cornifrons showed the highest quality as a result fruit diameter 18.6+0.6mm, fruit weight 2.9+
0.3mm, and sugar content by the pollinator A. mellifera was 8.4+ 1.0 °Brix, the no. of seeds 41.2+
12.4. But the economic benefits using the A. mellifera and the B. terrestris compared control were
superior to 15% and 9% in contrast to pollinator O. cornifrons in the "Duke" cultivar.

Key words: A. mellifera, B. terrestris, O. cornifrons, Pollination, Pollinator, Blueberry, “Duke” cultivar

N 2 Edl = 19659 4 0 &2 AF = 40 o) H o

o] QAL A o8 Auf =] 7] AJ&FEE 212 2000

& 54| 2] = 2'e e Ih(Ericaceae) A Lt & o] 21 thH(Song, 2012). A= S-FH| 2] A8 H=-2, 2007
(Vaccinium) @] YA T A2 0] 2223714 = 1 112ha, 20101 534ha, 2011 1,082ha, 20131 of| = ]

rL o

NI T O] B, 18 Bbl 27k AT AIA 100 AR 1 SiehaR B 00, F Al
AF= A2 O st e A Q) th(Park er al., 2015). %2 435457} thKim et al., 2013). £35] 2011 o] S5

*Corresponding author. E-mail: kimma@korea.kr

315



316 Yoo - B&F

Hl2] e A o] ZA F7FeE AL EFHE 7]
o thgh - o AH|R}2] Q14] F7het TlEo] Al
2 A5 AEE 57F a7 g = 9tk (Song,
2012). 2011 o= = WfAF EFu 2] 7FE-2 A3} 1kg
o] 40.000~50000¢1 ©. & 5] H|RA| Tl 3} LA
Tk, 2| 2olli= S5 2] ] AaleFo] wolA 7hes
A7 A 714 (www.garak cokr)-2 Tkge]] 10000~30000¢
= o] 714 o]t

E5ug] 22 o] 2R iRl 5A4A qlaL,
27hF= vlad B3 HzHgo] glo] SA A AH
2} o] oJgt 7hERbo| = Alda] o] ¢ W3t
g0l eJEsjoptt abe, T o] thEH Q] Wkt
o]2}al 5} thKang et al.,2009).

Z| i A2 d3ket o)Ak 7| S & Qlste] Wkt
O] =i FA 3] Fol5o] AFa THol gEt =
Aot} 2ol A] o] o] 4 B o & <lste] AJ A
Sh-2 Al 7E Eolual Sl AR e R Szt
Z90 &g g2 o7 ©Jrh(Yoon ef al., 2012). Al
A ke ol A= X eh de] 271RE dekae

}:IE
=

=
[}

50| A5 EUHE 4 glol YUE0] H 2
A O R 28 slofof shzd] 7N Y5t
wFee] MYTE SR oj2teS F1 = A

olck. ol2fat ol g2 Fhe] AU b B
(Apis mellifera L.), X1 5] %4 H(Bombus terrestris L.) ©]
U B9 R o]-g3sto] Al Al
A X5 ShEi 7] E A17]13L 3ek(Yoon et al.,
2009).

27 A A B o] TRopSHE] 1 A Ko )

(Osmia spp.)=

HHA SRS FaA o] FZE L Q)
ShEmi 7t F-S o-85tH F o] H3t
=9 FHo| NAET] wfZol| L ARl EE2 St
3}a2 Q) tH(Yoon et al.,2008).

olof EFH| o)A Szl axt 9l £
ERAXANE Soto] B ol AYF Y
g &7te o] st LS S 2 7He A
zAfsto] S5 2o Aokt shEu 7t
Shalz} 2 A5 Y5k

k1
N>
/)

(¢}

mlo A )
wi o
= A

rx o

s 3 38

MR TR
220 2] (Vaccinium sppy= Al 73 ol Aul

e B BES gz sgen, sk
22 M oFEEH(A. mellifera), A o]:—H":“j*(B terrestis)
I W2 B7HP(O. comifions) 3F-& tFOo=2 3
skt -2 1428](200011]) Fva S8 Aol
Al FFefste] AR-SFAAL, A G HE LA
Sk 7l F Aol A Al AFS-2H(Yoon et al.,
2004) 134t &=t ARE-SHTH W B &
2010 104 o2} A7 w2 &7} H 312 & 5°C]]
A TNL7E LEA 7] 2 2011d 59 39 HE] 25°Co]| 3
A7F Hpsto] FE HbAIX Al A5 AR5
Aok AT 2, ASFH I, WY BRI, 2
AR, BAEIT B S AHSAT. A

= 7|E0l WA o= AAA of| A Hole= W}

250l 2Rt 2ol o] Fof i -5 ek, A E -

Fl

&)

©

Fig. 1. Setting up a colony of honeybee (A. mellifera) (A) bumblebee (B. ferrestris) (B) mason bee (O. cornifrons) (C) in the net screen house of

blueberry field.
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Table 1. The weather conditions per activity time of pollinators in the net screen house in May 13" and 16th, 2011

Activity time of Temperature (°C)

Humidity (%)

Illumination Wind velocity

pollinators (lux) X 100 (m/s)
09:00 20.5 55.5 597.0 1.3
11:00 22.5 475 693.5 1.0
13:00 24.0 40.5 663.0 1.7
15:00 24.0 345 731.0 20
17:00 22.0 50.0 360.5 1.3

Table 2. The visiting time on the flower and spending time from a flower to another flower of insect pollinators in the net screen house

Insect pollinators

Visiting time on the flower

Spending time from a flower to another

(Second) flower (Second)
A. mellifera 6.9+3.5" 3.1£20°
B. terrestris 28+1.3° 23+1.6°
0. cornifrons 85%6.7° 44%2.6°

1) The visiting and spending time (mean * SD) from a flower were investigated 30 times 2 times for two days in the net screen house.

2) The number of seed set per umbel for fertile and percentage of sterile flowers differed significantly among different numbers of

workers (p<0.05, Tukey’s pairwise comparison test).
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Fig. 2. Rate of out-going bees among A. mellifera, B. terrestris and
O. cornifrons in the net screen house of blueberry field. The
rate of out-going bee of insect pollinators was investigated
9:00 to 17:00 at intervals of two hours for two days. Survey
of 9:00, 11:00 and 17:00 time was statistically significant
(p<0.05, Oneway-ANOVA test), the rest of the survey times
were not significant.
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Fig. 3. Rate of in-coming bees among A. mellifera, B. terrestris and
O. cornifrons in the net screen house of blueberry field. The
rate of in-coming bee of insect pollinators was investigated
9:00 to 17:00 at intervals of two hours for two days. Survey
of 9:00, 11:00 and 17:00 time was statistically significant
(p<0.05, Oneway-ANOVA test), the rest of the survey times
were not significant.
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Fig. 4. Rate of blueberry fruit setting among A. mellifera, B.
terrestris and O. cornifrons in the net screen house of
blueberry field. Rate of blueberry fruit setting was
investigated no. of 60 of insect pollinators. Rate of blueberry
fruit setting was not differed significantly among insect
pollinators (p>0.05, one-way ANOVA) and differed
significantly between pollinators and untreated control
(p<0.05, welch's ANOVA).
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Table 3. The product quality of blueberry fruit among 3 species of insect pollinators and treatment plot

Fruit diameter

_ _ Weight of fruit Sugar content
Longest diameter Shortest diameter (@) (Brix, %) No. of seeds
(mm) (mm) 5 "

A. mellifera 182+0.67® 13.0£0.45" 2.8+0.25% 8.41+0.95% 412+1243%
B. terrestris 18.1+£0.65° 13.0£0.56" 2.7£0.26b 8.0£0.84" 38.7+13.68"

O. cornifrons 18.6£0.62" 13.0£0.53* 29%0.25" 83+ 1.15%® 36.3+12.12%
Natural pollination 18.210.48% 12.610.45° 27+0.17° 8.6+ 1.03% 43.83+12.07°

Untreated 13.0+1.22¢ 12.9+1.05% 12%£0.31°¢ 8.9%1.09° 30.8+£9.52¢

1) The number surveyed of the fruit diameter, the weight of fruit, sugar content, and the number of seeds were investigated no. of 90,

respectively.

2) The longest diameter, the shortest diameter differed significantly among insect pollinators (p<0.05, Oneway-ANOVA test). The weight
of fruit, the sugar content and the number of seeds were not differed significantly among insect pollinators (p>0.05, Oneway-ANOVA

test).

Table 4. Economic analysis by using pollinator insect of 3 species pollination in blueberry fruit

Fruit weight  Yield per 10a income Working N Income Economical
(@) (k) (per10a) expenses er 10a index
g (10,000%) (10,000%) (10,000%)
A. mellifera 2.8 707.6 2,123 10 2,113 115
B. terrestris 2.7° 670.6 2012 6.5 2,005.5 109
O. cornifrons 2.9* 536.2 1,609 5 1,604 87
Natural pollination 2.7° 613.8 1,841 0 1,841 100
Untreated 1.2¢ 51.8 145 0 145 8

1) fruit weight X No. of blueberry fruit setting per flower cluster.

2) yield per 10a: weight of flower cluster per tree X no. of blueberry tree per 10a.

3) income(per10a): yield per 10a X blueberry average price of 1kg in Garak market in 2011 (30,000W/kg).

4) working expenses: B. terrestris 70 000W/bee colony, A. mellifera 100,000 /bee colony, O. cornifrons 50,000%/no. of 500.
5) The weight of fruit was not differed significantly among insect pollinators (p>0.05, Oneway-ANOVA test).
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