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Fig. 1. Fluctuation of honeybee foragers and the number of strawberry flowers inside screen
house.

R I R T IR g

Table 1. Total number of honeybees visiting strawberry flowers in screen house during daytime

Daytime Number of honeybees on 3 plots”
(O'clock) A B C
8:30 0 2 3
11:00 48 82 46
13:30 39 59 39
16:30 0 4 2

Y Foragers on 10 flowering plants within 1 min were counted for 27 days.
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Table 2.Comparison in yield of strawberry grown in screen house with or without honeybee

pollination
Harvest time Pollination Yield (g) /day” Berry/day”
January honeybees 369.9+1925a 42.7+21.1a
no bees 336.6+175.8a 379+ 226D
February honeybees 497.1+ 2486 a 53.3+23.3a
no bees 4259+ 243.1b 48.3+226h

Y Means in column followed by different letter are significantly different by t-test at « =0.05
in Jan. and Feb.

EnR = NN S SR A U ESE U 3
Table 3.Comparison in fruit quality of strawberry grown in screen house with or without
honeybee pollination

Individual fruit quality

Pollination . 5 ) . 5
Weight (g) Length (cm) Width (cm)

Honeybees 61 128+ 5.6a 3.07+0.65a 3.40+0.63a

No bees 68 79+30Db 241+053Db 3.06+043b

Y Means in column followed by different letter are significantly different by t-test at a =
0.05.

EE e e R B
Fig. 4. Number of Apis cerana and A. mellifera foragers on strawberry flowers during daytime

in the field
Honev bees Total Daytime
Y bees? 9:00 11:00 13:00 15:00
Apis cerana 87 10 44 30 3
Apis mellifera 19 3 10 3 3

Y Total bees counted within 3 min on each of five 6-plant plots in 29 days from Nov. 18 to Jan.
29
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Table 5.Percentage of different category of strawberry in caged and open plots at different

harvest period
Harvest Trestment 1O Percentage of different fruit category” .

period fruit super 1 2 3 processing

2-14 Dec. open 47 45 32 23 0 0

caged 2 0 0 0 0 100

16-30 Dec. open 93 19 24 25 32 0

caged 73 12 18 26 32 12

1-13 Jan. open 115 30 17 17 32 4

caged 118 13 14 21 39 13

15-29 Jan. open 79 11 29 24 30 6

caged 69 13 22 19 32 14

Y Mean weight (g) of each category is : super=27.8, 1=16.6, 2=12.4, 3=8.5, and

processing includes malformed berries.
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Table 6.Mean daily strawberry yield and number of flowers in caged and open plots at

different harvest period

Har.vest Treatment Mean daily yield (g) of different fruit category_l) Daily
period super 1 2 3 processing  flowers
2-14 Dec. open 19.0¢*?  8.3**  4.8* 0 0 35
caged O** O** o0* 0 0.8 3.3
16-30 Dec. open 1859 13.1 9.8 10.4 0 3.0
caged 7.2* 6.9 7.6 7.2 4.7 3.8
1-13 Jan. open 31.3** 111 8.6 10.5 0.5 3.6
caged 12.2** 9.2 10.6 13.6 5.0 3.9
15-29 Jan open 10.3 20.1* 11.5 8.9 1.0 2.7*%*
caged 10.9 12.4* 7.9 8.4 35 4.1**
Y Seetable 5.

2x* and * in the column of each harvest period mean significantly different by t-test at o =

0.01 and 0.05, respectively.



122 AP A AT sv43s Y21 2001

S RN S S T

Table 7. Mean percentage of developed achenes on strawberry fruit in caged and open plots

Harvest Open plot Caged plot

date N Malformed Developed N Malformed Developed
number achenes (%)" number achenes (%)"

22 Dec. 40 - 95.5+55a 24 - 65.3+25.1b

3 Jan. 9 0 905+ 76a 14 9 182+11.7b

12 Jan. 20 2 80.4+16.8a 31 13 38.6+209b

Y Means in row followed by different letter are significantly different by t-test at « =0.05.
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Fig. 2. Relationship between fruit weight and number of

grown inside net and open field.
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ABSTRACT

Chen, C. T.™, and Hsieh, F. K.? 2001 Effect of Honeybee Pollination on the
Yield and Fruit Quality of Strawberry Variety 'Toyonoka' (Fragaria x ananassa
Duch.). Plant Prot. Bull. 43: 117-127. (*Miaoli District Agricultural Improvement
Station, 261 Kuannan Village, Kungkuan 363, Miaoli Hsien, Taiwan, ROC ;

National Natural Science Museum, Taichung City, Taiwan, ROC).

This experiment used screen house and net exclusion methods to measure the
effect of honeybee pollination on the yield and fruit quality of strawberry variety
‘Toyonoka’. During January and February, the introduction of honeybee colony into
the screen house significantly increased the number of fruit sets, but significant yield
increase only occurred in February. In the open strawberry field, among the foragers
on flowers, the number of Apis cerana was 4.5 fold that of Apis mellifera, indicating
that A. cerana is the major pollinator on strawberries in the Tahu area of Miaoli
County. The pollinating activity mainly occurred between 11:00 and 13:30. Open
pollination significantly increased the rates of developed achenes and fruit weight as
compared with the isolating cages. The results from December to January showed
that the percentages of the super and the first grade fruits of the open plots were
higher than those of the caged plots. Average daily yields of the super and the first
grade fruits of the open plots were 2 times those of the caged plots. The fruit weight
was linearly related to the number of developed achenes (Y =0.06X+3.06, R?*=0.70),
but not to the rate of developed achenes on fruit.

(Key words: strawberry, honeybee, pollination, Apis cerana)
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