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Fig. 1. Changes in number of A. mellifera foragers on buckwheat sprayed with Beeline® at various
blooming periods. (beginning: sprayed at beginning bloom, beginning + full: sprayed at
beginning and full bloom, beginning + full + end: sprayed at each blooming period) .
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Table 1. Effect of Beellne appllcatl on on the production of buckwheat”

Beeline” sprayed at various Weight (g) Grains
blooming period per 1000 grains per plant
Beginning 36.8t5.3a 76.3t43.5a
Beginning and full 34.2t12a 69.7+20.3 a
Beginning, full and end 35.1t1.0a 73.2t24.3 a
Control 34.0t1.2a 50.9+15.5b

Y Means within each column followed by different letters are significantly different (P< 0.05)

using LSD.
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Flg 2. Changes in number of A. cearna foragers on buckwheat flowers at various blooming

periods.
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Fig. 3. Changesin number of A. mellifera foragers on winter rape flowers at various blooming
periods.
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Table 2. The mean number of foragmg honeybees per minute on blooming pear at various
distance from the beehive

Distance Mean number of foragers per minute in
from the Orchard A Orchard B
beehive A. mellifera A. cerana A. mellifera A. cerana
(m) pollen nectar  pollen nectar  pollen  nectar pollen  nectar
25 171 10.8 0.8 0 2.6 9 0.8 7.8
50 16 10 0 2.8 19.2 2.8 4 7.8
75 6.6 5 0 1.6 6.8 5 1.8 25
100 5 3.7 0 0.8 6.8 1.8 1.8 0
150 0 3.7 0 0 4.9 3.9 4.9 9
175 0 0 0 0 4.9 1.8 49 9
200 0 0 0 0 0 0 40 0
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Table 3. The percentages of poIIen or nectar foragers during the blooming period of pear in

orchard A
Percentage of pollen or nectar foragers
Date A. cerana A. mellifera total
pollen nectar pollen nectar
1/23 0 11 55 12.1 18.7
1/24 0 4.4 13.2 4.4 22.0
1/25 0 0 6.6 7.7 14.3
1/26 0 11 0 8.8 9.9
1/29 11 0 17.6 11 19.8
1/30 11 0 11 0 12.1
1/31 0 0 0 3.3 3.3
total 2.2 6.6 53.8 374 100

#01  G B T
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Table 4. The percentage of poIIen or nectar foragers during the blooming period of pear in

orchard B
Percentage of pollen or nectar foragers
Date A. cerana A. mellifera total
pollen nectar pollen nectar
2/4 0 0 3.4 13 4.7
2/5 0 0 4.0 1.3 5.4
2/6 0.8 0 4.7 0.8 6.0
2/7 0 0.8 20 13 4.0
2/8 0 4.7 6.0 2.0 12.8
2/9 0.7 10.7 11.4 0.7 23.5
2/10 4.7 20 6.0 34 16.1
2/11 2.0 2.7 34 4.0 12.1
2/12 34 2.7 34 1.3 10.7
2/13 13 13 13 0.7 4.7
total 12.8 24.8 45.6 16.8 100
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Fig. 4. Changes in number of A. mellifera and A. cerana per minute foraging for pollen or

nectar in pear orchard A.
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Fig. 5. Changes in number of A. mellifera and A. cerana per minute foraging for pollen or

nectar in pear orchard B.
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Table 5. The mean daily number of dead A. cerana and A. mellifera foragers per colony during

the blooming period of pear

Mean daily number of dead bees per colony®

Bees ?) 3
Orchard A Orchard B

Apis cerana 89178 a 99+80 a

Apis mellifera 85.9+57.0 b 153+48 a

Y means within each column followed by the same letters are not significantly different (P<

0.05) using t-test.
2 means of 7 day counts.
% means of 12 day counts.
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Table6 Fruit setting of HoSui (Ho) and Kosui (Ko) scions under different pollination

Natural pollination

Pollination by hand

Bagged Open Pollinizer Ko Pollinizer Ho
Ho Ko Ho Ko Ho Ko Ho Ko
N 30 30 30 30 10 10 10 10
% of fruit set 13.3 46.1 16.7 77.9 50 60 50 50
Fruit/scion 0.2 2.2 0.2 2.2 11 0.9 19 11
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ABSTRACT

Hsieh, F. K.»*, Chen, C. T.2, Chang, C. P.%, and Chang, S. Y.® 2001. Foraging
activitiesand numerical changes of honeybees on buckwheat, rape, and pear. Plant
Prot. Bull. 44: 1-13. (1National Museum of Natural Science, Taichung 403, Taiwan,
ROC; Miaoli District Agricultural Improvement Station, Kung Kuan 363, Miaoli,
Taiwan, ROC; Bureau of Animal and Plant Health Inspection and Quarantine, Taipei
100, Taiwan, ROC)

The number of Apis mellifera foragers peaked between 0930 h and 1130 h at the
beginning of buckwheat's blooming season and when buckwheat was in full bloom.
However, the highest number of foragers occurred between 0830 h and 1030 h during
the late blooming period. Most A. cerana foragers appeared before 0930 h with
numbers starting decline after 1030 h at each stage of the blooming season of
buckwheat. The number of honeybee foragers on Beeline®- sprayed buckwheat plots
did not show significant difference from the control plot. The total number of grains
per buckwheat plant from the Beeline®- sprayed plots was significantly higher than
that of control plot, but the weight of 1000 grains did not differ. A. mellifera foraged
the rape before 1130 h, similar to the buckwheat. Most A. mellifera foragers on pear
flowers were found within 50 m of the beehive, but not more than 150 m. A. cerana
foragers were not found more than 100 m from the beehive. A. mellifera foraged pear
flowers mainly for pollen. The percentages of pollen foragers in two tested orchards
were 54 % and 46 %, which are respectively 1.4 and 2.7 fold the percentages of the
nectar foragers. On the contrary, A. cerana foraged mainly for nectar and the
population of nectar foragers were two and three folds larger than those of the pollen
foragers. The main pollen-foraging activity of A. mellifera occurred between 1100 h
and 1500 h, but the nectar-foraging activity occurred at 1300 h. The nectar-foraging
activity of A. cerana mostly occurred between 1500 h and 1700 h. When the grafted
scions of Hosui and Kosui varieties were opened to honeybee pollination, the
percentages of fruit setting were 46 % and 78 %, respectively, and each scion could
bear an average of 2.2 pears. Hand pollination resulted in 50 % fruit setting and 1-2
pears on each scion. When the A. mellifera colonies were placed in a pear surrounded
orchard the mean daily number of dead workers (86) was 6 times that of the colonies
placed in arelatively isolated orchard. But, there were no differences in the number
of dead workers of A. cerana, with daily numbers of dead workers between 9 and 10.

(Key word: honeybee, pollination, pear, buckwheat, rape)
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