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The Influence of over Foraging, and Pollinating Activities on Tomato Fruits
oy a Korean Native Bumblebee, Bombus ignitus S. (Hymenoptera : Apidae)
n Cherry-tomato Houses
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ABSTRACT : This study examined the foraging activities and the influence of excessive foraging
activity by B. ignitus workers on the quality of cherry-tomato fruits in cherry-tomato green-house. The
peak time of pollination by B. ignitus worker was recorded at 8:00 and the average of foraging time on
each flower was 11.7 secs. The total pollinating time of B. ignitus was 41 mins and 37 secs and its total
number of visiting flowers was 195.2. The average time of staying on flowers was 8.8+ 5.4 secs when
two bumblebees were allowed to pollinate per Pyong (3.954 square yards) in the green house of toma-
toes for 24 hours, but it was two times shorter (4.0%3.1 secs) compared with that when one bumble-
bee was allowed to pollinate per Pyong for one hour. The stamen color of tomato flowers visited by the
bumblebee for one hour was brown while the stamen color for 24 hours was dark brown due to the
frequent visiting. The average fruit bearing rate of the 4th-6th clusters of tomatoes visited for one hour
was 48.9%, which was not significantly different from those allowed to visite for 24 houss. However,
the number of seeds of flowers visited for 24 hours was 64.0, which was more than 55.3 seeds of flow-
ers visited for one hour. The weight of fruit was 25.4 g and 24.4 g, respectively. The sweetness was not
different significantly between one and 24 hours of visit (P>0.05). The result revealed that end pro-
duct of cherry-tomato was not influenced by over foraging activity of B. ignitus workers on tomato
flowers.

KEY WORDS : Bumblebee, Bombus ignitus, Cherry-tomato, Foraging time, Foraging activity
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Fig. 1. Variation of temperature and humidity at inside and out-
side hive in cherry-tomato house during a day time during June 23
through July 10.
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Fig. 2. Numbers of foraging workers according to the time vari-

ables in cherry-tomato house on sunny day (Date serveyed: June
26-28, No. of workers in hive are 96 individuals).
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Fig. 3. Numbers of foraging workers according to the time vari-
ables in cherry-tomato house on cloudy and rainny days (Date ser-
veyed: June 30-August |, No. of workers in hive are 96 individu-
als).
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Table 1. Foraging behaviors and pollen ball collected, and rest pollen after collecting by Bombus ignitus workers depending on allowed

“oraging times in cherry-tomato houses®

Pollen ball collected

Color of anther corn

Activity time No. of workers  Visiting time  Flight time No. of rest polien o
of workers (hr) /hive (seg.) (sec.) (rrt:t)g//irgot?;fers) /flower (a piece) after ﬂ%v;ev{/i):\l/(irrz visited
1 47 40+3.1% 4.8+3.6 31.4+18.8Y 08> Brown
24 92 88+£54 45+£32 10.0x£11.3 11 Heavy brown

" Period surveyed : early July

' House area : 166 m’

"' No. of workers surveyed : > 50 heads

' No. of workers surveyed : 36 and 18 heads

*' No. of pollen of flower that workers did not visit : 197piece/flower
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Fig. 4. Reference rate of fresh flower visited by B. ignitus worker
for one day from July 23 through July 28. "Different letters are
significantly different at . =0.001 by oneway ANOVA test.
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Table 2. Total number of flowers foraged and foraging time when
a B. ignitus worker went out from her hive” in cherry-tomato
house

Total no. of Foraging time (minute. second)

flowers

Pre-foraging time” Total foraging time

417 37”7
(16”467 7 89 377)

195.2 219”7

(79-327) (012773137

' No. of workers surveyed for 1 hour/day ? Range
¥ Spending time till the first visiting flower after worker of B. ignitus went
out her hive.

3 80
3 R?=0.043"
s L X ]
S o 60
T E o
gc g
o O
§ < 40— .——.—E
g3 ° »°
< = ®
S8 20 |- o S
= ° ® o0 o
z ., Qoo o
0 0.1 02 03 0.4

Weight of worker (g)

Fig. 5. Correlation with worker’s weight and pollen load collected
by worker (N =45) From July 13 through August 10.
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Table 3. Comparison between rate of setting fruits and special quality of fruits after flowers were visited by B. ignitus workers on May 23

through August 10

Hive opening Cluster" No. of fruit set No. of flowers No. of seeds Fruits weight Brix
hr (each) (each) (each) €] (%)

4 70.5 140.4 52.5 2338 5.4

| 5 68.5 1338 55.1 269 49

6 95.0 209.7 58.2 25.6 49

Average 78.0 161.3 55.3a% 25.4N8 5.1

4 70.0 138.1 66.2 255 5.6

24 5 75.0 183.8 61.1 239 4.8

6 62.7 163.3 64.8 239 4.8

Average 69.2 161.7 64.0b 24488 5.1

"No. of cluster surveyed : 10 clusters/treatment

DMeans followed by different letters in the same column are significantly different at =0.05 by oneway ANOVA test.
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