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Effect on the Pollinating Activities of Honeybee, Apis mellierfa L.
(Hymenoptera: Apidae) and Bumblebee, Bombus terrestris L. in Paprika
Vinyl-Houses

Sang Beom Lee*, Nam Gyu Ha‘, Hyung Joo Yoon, In Gyun Park, Kyeong Yong Lee, Ho Sung Gang2
and Seok Jo Hwang
Insect Resources Division, Department of Sericulture and Entomology, National Institute of Agricultural Science & Technology, RDA,
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ABSTRACT : This study was surveyed the effects by pollinating activity of Apis mellifera and Bombus
terrestris released in the paprika vinyl-houses. The foraging activity and behaviour of 4. mellifera and
B. terrestris visited on the paprika flowers were nearly alike. The pick times of pollinating activity by
A. mellifera and B. tervestris were showed the hightest at 11:00 and 15:00, and 09:00 to 11:00, respectively.
The rate of fruit set by A. mellifera and B. terrestris released for pollinating paprika were same level
with 94%, and these rate were higher than the fruit setting rate which was 92% by fan operated. The
qualities of paprika produced by pollinators released were higher than those by fan operated. And weight
per fruit, number of seeds per fruit and economical profit per 2,310 m” were over 10% higher than those
by fan operated. Therefore the economical effects by the pollinating activities of 4. mellifera and B.
ferrestris released in the paprika vinyl-houses were obviously demonstrated,

KEY WORDS : Paprika, Apis mellifera, Bombus terrestris, Pollinating activity
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Table 1. The number of Apis mellifera and Bombus terrestris out-going bees and in-coming in the hives installed in the paprika

vinyl-houses

No. of out-going bees

No. of in-coming bees

Rate of foraging activity (%)*

Day time (No. of bees with pollen)
Apis mellifera  Bombus terrestris Apis mellifera  Bombus terrestris Apis mellifera  Bombus terrestris
09:00 0.3a 7.2a 0(0) 9(5)a 0 55.6
11:00 l.1a 1.1b 1(0)a 3(2)b 0 66.7
13:00 11.2b 1.2b 13(12)c 1(1e 92.3 Sk
15:00 10.3b 1.1b 9%(6)b 1(1e 66.7 Ak
17:00 2.0a 1.0b 2(2)ab 1(1e 100 A

* Rate of in-coming bees with pollen loads.

** We don’t count them when the number of bees surveyed were less than two bees. Mean’s followed by different letters in the
same column are significant by different at a =0.02 by One-way ANOVA test. Experimental period and cite: 09:00 a.m. to 17:00

p.m, 14-16 February, 2007, Jinjoo City
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Fig. 1. Relation between diurnal foraging activities of bees and
condition of houses in the paprika vinyl-house released with
Apis mellifera and Bombus terrestris. Experimental period and
cite: 09:00 am. to 17:00 p.m., 14~16 February, 2007, Jinjoo City.
Mean’s followed by different letters over the bar are significant
by different at a =0.001 by One-way ANOVA test.
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Fig. 2. Rate of paprika fruit set according to pollinating methods
in the paprika vinyl-houses. Experimental time and date: 10:00
am.~15:30 p.m., 19~22 February, 2007). Mean’s followed by
different letters over the bar are significant by different at a =
0.008 by One-way ANOVA test

Table 2. Visiting time on the paprika-flower pollinated by Apis mellifera and Bombus terrestris in the paprika vinyl-houses

n

Apis mellifera

Bombus terrestris

Visiting time on a flower 22

5.842.3

6.9+4.3

Mean’s followed by different lettersin the same column are not significant by different at a =0.282 by One-way ANOVA test.

Experimental period and cite: February 14-16, 2007, Jinjoo City
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Table 3. Comparison on the quality of paprika produced by Apis mellifera and Bombus terrestris in the paprika vinyl-houses

. ) ) Sugar Seeds/Fruit
. Weight/fruit Length/fruit Wide/fruit . — -
Fruit set method content/fruit No. of seeds/fruit  Weight of one
(8 (mm) (mm) o
(Brix, %) (each) hundred seeds (g)

Apis mellifera 159.2+30.5b 72.9+10.8ab 79.944.8 10.0£1.1a 270.1£69.3b 1.3£0.1ab
Bombus terrestris 156.8+20.6b 74.3+7.5b 79.5+4.9 10.8+0.5b 244 .4+87 .4ab 1.4+2.3b
Control (Using fan)  143.0+£24.9a 70.1+6.4a 79.6+6.7 9.9+1.0a 216.9+74.9a 1.2+0.1a

¥ Weight/fruit (g), Length/fruit (mm), Wide/fruit (mm), Sugar content/fruit (Brix,%), No. of seeds (Each) and Weight of one hundred
seeds (g): Mean’s followed by different lettersin the same column are significantly different by One-way ANOVA test (F =536,
p=0.024), (F=2.31, p=0.046), (F= 1.11, p=0.350), (F =37.03, p=0.000), (F=6.65, p=0.000) and (F = 11.19, p = 0.004), respec-
tively. Variety: Special and Piestar

Table 4. Comparison on the economical variation of paprika produced by pollinating activities of Apis mellifera and Bombus terrestris
in the paprika vinyl-houses

Product benefit Cost Total
., No. of boxes/ Marketing . . benefit
Fruit set method  Weight/fruit No. of fruits/ 5 kg price Hive cost Electric cost (Profit against
5 kg/box 2 (Thous. (Thous. Total
() (Index) (cach) 2,310 m** (Thous. won)H* won) control)
ndex) (eac (cach) won)** o (Thous. won)
314 79,620
Api. j 2430.5b 996 300 - ’
pis mellifera 159.2+30 (11 3, 79,920 300 (+8.420)
31.9 78,600
1 8420, ,960 s 00 - ’
Bombus terrestris  156.8+20.6b (110) 3,96 79,200 6 600 (+7.400)
. 35.0 71,200
I+ A -
Control (Using fan) 143.0+24.9a (100) 3,600 72,000 800 300 (0)

% Exported market prices to Japan at April, 2007: 20,000 won/5 kg (4,000 won/kg).

* Product amount per 2,310 m® (700 pyeong), Cultivates area: 1,485 (450 pyeong), Product amount per 3.3 m*: 40 kg, Control:
40 kg/3.3 m’ x 1,485 = 18,000 kg + 5 kg/ box = 3,600 boxes, 4. mellifera: 3,600 boxes (Control) x 1.11 = 3,996 boxes, B.
tervestris: 3,600 boxes (Control) x 1.10 = 3,960 boxes.

** Control: 3,600 boxes x 20,000 won = 72,000 thousand won, A. mellifera: 3,996 boxes x 20,000 won = 79,900 thousand won,
3,960 boxes x 20,000 won = 78,900 thousand won.

*#* Hive using period and hive cost: A. mellifera-5 months/hive longevity x 130,000 won/hive cost x 2 times = 300,000 won, B.
terrestris-2.5 Months/hive longevity x 75,000 won/hive x 2 hive/time x 4 times = 600,000 won, Total cultivated period: 10 months.
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