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Abstract

Pollination efficiency of the bumblebee, Bombus terrestris L., was studies in a plastic-topped greenhouse and was evaluated in
terms of fruit set percentage, mumber of tomatoes yielded, and their size, sugar content, and weight. The temperature inside the
greenhouse increased to 40°C in mid-April dramatically reducing the pollination activity and colony longevity of bumblebees. The
pollination efficiency of a colony lasted only 30-40 d in April, while during the cool season (December - February) it lasted for 2 mo
with better effectiveness; over 60% if flowers were visited at 25-40 d after delivery of bees to the greenhouse. Although sugar
contents and fruit weights of bumblebee-pollinated tomatoes were not significantly higher than those using hormone treatment or
mechanical vibration, the rate of increase of fruit diameter in the bumblebee-pollinated treatment was faster than that of fruit of
the hormone treatment. In a 50mx50m greenhouse, the percentages of visited flowers within 40m of the bee colony were not
significantly different. The use of 2 colonies of bumbeblees in a 50mx50m greenhouse for tomato pollination during the cool
season can completely replace other more laborious pollination methods for 2 mo.
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Table 1. Fruit set percentages of bumblebee
pollination and hormone treatment on
greenhouse tomatoes in 1993 and 1994"
Fruit set percentages by

Date bumblebee hormone

n % n %
1993
April 15 199 724 174 48.8
May 20 123 17.1 127 43.3
1994

March 14 121 75.2 121 67.8

March 21 116 50.0 134 70.0

April 2 104 46.2 127 66.1

Y Bumblebees were introduced on April 2, 1993 and
on February 3, 1994, respectively.
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Table 2. Number of tomatoes of 1 truss within the
bumblebee pollination and hormone treat-
ment plots in 1993 and 1994"

Number of tomatoes of 1 truss set by

Date bumblebee hormone
1993 (n=18) (n=14)
April 28 3.4 a(1.2)? 2.3a (L1)
May 4 3.4a(12) 2.0b (1.0)
May 12 3.6a(12) 1.9b (1.0)
1994(n=30)

March 14 3.0 a (1.0 2.9a (1.5)
March 21 1.7b(1L1) 28a(14)
March 28 1.6 b (1.0) 2.8 a(1.3)
April 2 1.6 b (1.0) 2.9a (1.5)

Y See Table 1.

» Mean and standard deviation (in parentheses);
means in a given row followed by the same letter
are not different by t-test at the 5% level.

fEENEE RN 160



1994F4B15HZFHERBR (K= ) M

o BRI TREATREEN  BELRE

BE1NREBECEE/N ;s BsA1HBEEIR/AN
B, MERENINPEE, BRERIHR
54.6mmi173.6mm - HR BRI FAEIM 28
REEE , DIBRERIN TR B 28R
WA (4.4 vs. 2.3) o EBEABAER » £1994%5F
R1995FE 2R T, EEERATEREZS
BENER, BR4LERDARHSEZGH
RREEEEEZR (RN) ; BERELR
FitREzHE, RRHEREERERST
BER-

M ERERUR

112H 5 H iR R 2 50m X 50mZ 8 =
M, FR NIRRT E R < B AL
Ttk , EAEZRE(F=0.63, p>F=0.607) ;
#F12RoR EZFE 1A HEAM (RE) » &
EEEREFEIOME4OmBR ZHEER, M’
559% M68% LM o BB 128 %lué‘aﬁﬁi )
SHIEAENZE40% > 50RBRIIEKI50% » T2
Bk REASKMEES » MP62% X

£= HERBDERERERREZEHLN
Table 3. Diameters (mm) of tomatoes of bumblebee-
pollinated and hormone-treated plants in

1994"
Date Diameter of tomatoes set by
bumblebee hormone
April 15 (n=18) (n=14)
12.58” 32.5b
May 12 (2.6) (4.9)
54.6a 73.6b
(5.3) (11.2)

1) The 1lst measurement was taken on the 7th d
after bumblebee pollinaton and 11th d after
hormone treatment, respectively.

2) Mean and standard deviation (in parentheses);
means in a given row with different letters are
different by t-test at the 5% level.
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Table 4. Sugar contents and weights of tomatoes set by bumblebees, hormone treatment
and electric vibrator”

Tomatoes set by

bumblebee hormone vibrator
1994 (n=381) (n=28)
Sugar content 52a( 0.7)" 4.7a ( 0.5) -
(brix)
Fruit weight 144.2 a (32.4) 144.3 a (26.7) -
(g)
1995 (n=30)
Sugar content 65a ( 0.5) — 62a(03)
(brix)
Fruit weight 152.4 a (33.9) - 137.1 a (42.6)
(g)

U Bumblebees were introduced on Feb. 3 and Dec. 5, 1994; and ripe tomatoes were picked
from April 22 to May 12, 1994 and on March 10, 1995, respectively.
? See Table 3.
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Table 5. Percentages of visited tomato flowers at various distances from bumblebee colony

in a greenhouse”

Distance Percentages of visited tomato flowers

(m) 12/9 12/30 1/10 1/17 1/25 Means® (sd)
10 38 77 83 78 65 68.2 a (16.2)
20 20 62 80 65 51 56.6 a (20.4)
30 51 48 76 49 50 54.8 a (10.6)
40 49 60 80 61 35 57.0 a (14.8)
Means? 39.5¢ 61.8b 79.8a 63.2b 50.2bc

(sd) (14.2) (11.9) (2.9) (12.0) (12.6)

U Bumblebees were introduced on Dec. 5, 1994.
» Means in a given column or row followed by the same letter are not different by DMRT
at the 5% level.
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Table 6. Comparison between the number of tomatoes on 5 trusses of a plant pollinated by
bumblebees and electric vibrator”

Number of tomatoes set By bumblebees on truss Electric

N 1 2 3 4 5 vibrator
25 3.6°a 3.4a 3.1a 2.6a 0.5b 3.9a
(1.3) (1.1) (1.6) (1.5) (0.5) (0.9)

1) Bumblebees were introduced on Dec. 5, 1994 and counts were taken between Dec. 19,
1994 and Feb. 17, 1995.

9) Mean and standard deviation (in parentheses); means followed by the same letter are
not different by DMRT at the 5% level.
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Evaluation of Pollination Efficiency of the Bumblebee (Bombus
terrestris 1..) on Greenhouse Tomatoes

Chi-Tung Chen* Taiwan Apicultural and Sericultural Experiment Station, 250 Kuannan, Kungkuan 317, Miaoli County, Taiwan, R.0.C.
Feng-Kong Hsieh Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Wufeng 413, Taichung County, Taiwan, R.0.C.

ABSTRACT

Pollination efficiency of the bumblebee, Bombus terrestris L., was studied in
a plastic-topped greenhouse and was evaluated in terms of fruit set percentage,
number of tomatoes yielded, and their size, sugar content, and weight. The
temperature inside the greenhouse increased to 40°C in mid-April dramatically
reducing the pollination activity and colony longevity of bumblebees. The
pollination efficiency of a colony lasted only 30-40 d in April, while during the
cool season (December - February) it lasted for 2 mo with better effectiveness ;
over 60% of flowers were visited at 25-40 d after delivery of bees to the
greenhouse. Although sugar contents and fruit weights of bumblebee-
pollinated tomatoes were not significantly higher than those using hormone
treatment or mechanical vibration, the rate of increase of fruit diameter in the
bumblebee-pollinated treatment was faster than that of fruit of the hormone
treatment. In a 50 m X 50 m greenhouse, the percentages of visited flowers within
40 m of the bee colony were not significantly different. The use of 2 colonies of
bumbeblees in a 50 m X50 m greenhouse for tomato pollination during the cool
season can completely replace other more laborious pollination methods for 2
mo.
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