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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 began, 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 7" to 12"
days after blooming began. 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 awall 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 was 13.5 fold 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
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were 8% and 13% of the initial number of flowers for bagged and non-bagged twigs,

respectively, of peach root-stocked plums, and were 0% and 5%, respectively, for

California plums.

Key words: Apis cerana, Apis mellifera, pollination, plum.
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Table 1. Average number of flower buds and flowers per twig on a blooming plum

treein 1991
Number/twig(meantsd)
Date Flower bud Flower
Jan. 27 171+6.4 0

29 16.6 + 6.0 0.6+0.9
30 155+5.6 20+ 25
31 14.8 +5.6 28+24
Feb. 2 13.2+ 6.1 42+26
3 11.7+5.7 5.4+ 27

4 92+47 6.5+ 3.6

5 89+46 6.3+35

6 6.0+44 80+4.3

7 4.8+43 7.7+4.2

8 40+ 35 6.5+ 39

9 27+30 6.7+43

10 1.7+23 47+4.2
11 1.0+ 20 3.3+37
12 07+15 3.1+35
13 06+15 14+18
16 0 0.5+0.9
17 0 04+09
18 0 0.1+£0.3
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Table 2. 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 1036 707
29 0 1203 4692 1417

30 3 282 6497 1263

31 0 1484 2273 1232
Feb. 3 242 1045 6555 554
5 7 351 18310 6228

6 -- -- 3751 1313

7 -- -- 6684 609

8 -- -- 10,267 695

9 0 111 9853 7065

10 78 520 16,018 5868

11 105 383 16,660 5962

12 9 144 8122 5590

13 7 199 14,028 6901

16 2 260 224 1955
Total 454 6148 124,969 47,359

* Pollen pellets were collected by a pollen trap at 2-h intervals starting at 0900 h and
stopping at 1700 h.

Table 3. 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(meanzsd)

Apis cerana Apis mellifera
plum others plum others
before 0900 2.8+ 105 101 + 318 167 + 426 158 + 368
0900-1100 19.0+59.9 129+179 2099 + 2021 705 £ 550
1100-1300 6.8+224 145+ 219 3233+ 2555 913 + 804
1300-1500 1.0+22 235+26.7 2043+ 1683 738 + 687
1500-1700 06+22 9.9+15.3 787 + 869 640 + 640

Collection
period
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Table 4. 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 T week 6 weeks harvest
buds

Peach rootstock
open 72.1 + 26.6a 37.1+24.7a 245+ 16.9a 9.4+ 75a
bagged 68.7 + 26.6a 234+ 17.7a 13.2+12.6b 57+ 4.6a

Cal. plum
open 459+ 13.3a 28.0+11.8a 13.9+6.1a 24+23a
bagged 495+ 17.6a 30.5+14.2a 7.6+ 6.5b Ob

Meansin each column in aclass of treatment followed by different letters
significantly differe by t-test ata 0.05.
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Fig. 1. Average number of foragers per minute on a blooming plum during daytime.

Fig. 2. Daily average number of foragers on a plum tree during the blooming period.

Fig. 3. Average number of foragers per minute on a blooming plum located at various
distance from the beehive.

Fig. 4. Average number of inbound and outbound A. cerana or A. mellifera foragers
per minute in daytime during the blooming period of plum.

Fig. 5. Daily average number of inbound and outbound A. cerana or A. mellifera per
minute during the blooming period of plum.

17



[ mi n/ pl um

90

8 OF
7 OF
Oohms
6 Ok OA earflréa
OA cerlana
ol B
4 OF
3 OF
2 OF
1 Of
0 L = ,
000 1 100 1300 1 590 1700
Tine fo ¢ &) (

18



[/ d/ pl um

No.

50

45

40

35

30

25

20

15

10

50

D _

S B L
Ootser
OA. imiagé 1

D OA. aelran

9 |

D I L

D

D

D

N |H. |H. 1 1 .I_|j. 1

AIN:RER

1,

1/ 2%29 131

19

Dat e

2/ 224 2/ 62 82/ 1D/ 12/ 1216



S
>

Oohter
o1al OA enfirea
c
S

OA aear| —

(o]
(@]
T

(o]
(@]
T

N
(@)
T

N
(@)
T

25 50 75 10 125 16
Dida o @am feb ikke m) (

20



mi

25

20

15

10

50

OAcnbod

HAcuwbhond

O AmM nbo udn

E OAm wb onud

0900 1100 1300 1500 1700
Tiemfddy (

21



No.

12¢

10

80

60

40

20

b DAc nb od n
HAc ub onud
OAmM nb onud
OAm dbo od
T T
27 129 131 212 2/4 26
D eet

22

2/8

210

212

214



