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Abstract

This experiment was conducted in a plum orchard in which half-and-half peach root-stocked plums and California plums are
cultivated. Two colonies of Apis cerana and five colonies of Apis mellifera were moved in before flowering to investigate the
pollinating ecology of the two pollinator species. The plum blooming period was 21 d, and there were more than six flowers per
twig from the 7th to 12nd days after blooming. The pollination activity of A. cerana on plums peaked between 0900 and 1100 h,
while that of A. mellifera peaked between 1100 and 1300 h, coinciding with the time period of daytime gathering of maximal
amount of plum pollen for both species. The number of foraging bees on blooming plums decreased with increasing distance from
plums to the beehive. However, the high-stem planting surrounding the orchard created a wall effect that resulted in similar
number of foragers on plums 50 and 150 m from the beehive. During the plum blooming period, the total number of non-plum
pollen pellets gathered by A. cerana has a 13.5-fold increase compared with that of plum pollen pellets. But the number of plum
pollen pellets gathered by A. mellifera was 2.6 fold higher than the number of non-plum pollen pellets. The final fruit sets were 8%
and 13% of the initial number of flowers for bagged and non-bagged twigs, respectively, for peach root-stocked plums, and were
0% and 5%, respectively, for California plums.
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Table 1. The average number of flower buds and
flowers per twig on a blooming plum tree in

1991
Number/twig (meanzSD)
Date
Flower bud Flower
Jan. 27 17.1+6.4 0
29 16.616.0 0.6+0.9
30 15.545.6 2.0+2.5
31 14.845.6 2.8+2.4
Feb. 2 13.246.1 4.242.6
3 11.745.7 5.4+2.7
4 9.2+4.7 6.5+3.6
5 8.914.6 6.3+3.5
6 6.0+4.4 8.0+4.3
7 4.8+4.3 7.7+4.2
8 4.0£3.5 6.5+3.9
9 2.7+3.0 6.7+4.3
10 1.7+2.3 4.7+4.2
11 1.0+2.0 3.3+3.7
12 0.7+1.5 3.1+3.5
13 0.6+1.5 1.4+1.8
16 0 0.5+0.9
17 0 0.4+0.9
18 0 0.1+0.3
25 m 150 m 25 m
15
9 (36
4.6) (2.8 67)
(0.2 4.1) 10
(0.8 7.4)
« ) 9
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Fig. 1. The average number of foragers per minute on a blooming plum during daytime.
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Fig. 2. The daily average number of foragers on a plum tree during the blooming period.

(Bhalla et al., 1983)

120

70

(Sakagami, 1960)

50 m

110
150 m

125

(McGregor, 1976)

50 m (

(Free, 1960; 1964)

201




1B pthers
140 F O A medifes
_@z’lﬂ.‘r}"ﬂ.‘.‘
HE I )
g ;
= I F
= i -
=
4 F o i ]
v« N B8 i 2 _
0 h ] mm L % J
25 S 5 100 125 150

Dhstance from beehive (m)

Fig. 3. The average number of foragers per minute on a blooming plum located at various distances from the

beehive.
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Fig. 4. The average number of inbound and outbound A. ceranaor A. mellifera foragers per minute in daytime during
the blooming period of plum.
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Table 2. The total daily number of pollen pellets gathered by a colony of Apis cerana and A. mellifera during the

blooming period of plum *

Number of pollen pellets

Date Apis cerana Apis mellifera
plum others plum others
Jan. 27 0 168 1,036 707
29 0 1,203 4692 1417
0 3 282 6,497 1,263
ki | 0 1,484 2,213 1232
Feb. 3 242 1,045 6,555 554
5 7 31 18310 6,228
6 3751 1313
7 6,684 609
8 10267 695
9 0 m 9,853 7,065
10 78 520 16,018 5,868
1 105 383 16,660 5,962
12 9 144 8122 5590
13 7 19 14028 6,901
16 2 260 24 1,955
Total 454 6,148 124969 41359
* Pollen pellets were collected by a pollen trap at 2-h intervals from 0900 to 1700 h.
Table 3. The average number of pollen pellets gathered by a colony of Apis cerana and A. mellifera in daytime during
the blooming period of plum
Number of pollen pellets/day(mean:SD
Collection - e M ) - -
. Apis cerana Apis mellifera
period
plum others plum others
hefore 0900 28105 1011318 1674426 1581368
0900- 1100 190599 1294179 2,092,021 7054550
1100-1300 6.8:224 1454219 32332555 9131804
1300-1500 10£22 2354267 2,043t1,683 738:687
1500-1700 06£2.2 994153 7871869 640640
9 9%
3 13%
3 (Kang, 1970) Keulemans
(1990)
¢ )



Table 4. The average number of flower buds and fruit set on open and bagged plum twigs

Fruit set after cessation of blooming/twig(mean<SD)

Treatment Initial flower buds
1 week 6 weeks harvest

Peach rootstock

open 72.1£26.6a 31112474 2451692 944752

hagged 68.7+26.6a 24£17.7a 132412.6h 5.744.6a
Cal. plum

open 459t13.3a 280¢11.8a 13%6.1a 24+2.3a

hagged 495t17.6a 305t14.2a 7.6t6.5h Oh

Means with different letters within a column in a class of treatment are significantly different (P < 0.05)

using t-test.
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ABSTRACT

This experiment was conducted in a plum orchard in which half-and-half
peach root-stocked plums and California plums are cultivated. Two colonies of
Apis cerana and five colonies of Apis mellifera were moved in before
flowering to investigate the pollinating ecology of the two pollinator species.
The plum blooming period was 21 d, and there were more than six flowers
per twig from the 7th to 12nd days after blooming. The pollination activity of
A. cerana on plums peaked between 0900 and 1100 h, while that of A.
mellifera peaked between 1100 and 1300 h, coinciding with the time period of
daytime gathering of maximal amount of plum pollen for both species. The
number of foraging bees on blooming plums decreased with increasing
distance from plums to the beehive. However, the high-stem planting
surrounding the orchard created a wall effect that resulted in similar number
of foragers on plums 50 and 150 m from the beehive. During the plum
blooming period, the total number of non-plum pollen pellets gathered by A.
cerana has a 13.5-fold increase compared with that of plum pollen pellets.
But the number of plum pollen pellets gathered by A. mellifera was 2.6 fold
higher than the number of non-plum pollen pellets. The final fruit sets were
8% and 13% of the initial number of flowers for bagged and non-bagged twigs,
respectively, for peach root-stocked plums, and were 0% and 5%, respectively,
for California plums.
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