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Abstract: The honeybee Apis mellifera ligustica and the bumblebee Bombus hypocrita are the two main
pollinators for greenhouse agriculture in China. Their pollination behavior and activity patterns differ on
some crops. In order to employ the most appropriate bee species and improve pollination efficiency, we
investigated the pollination behavior of the two bee species and the factors that influence it in greenhouses
for peaches between 2008 and 2010. The results showed that diurnal activity differed between the species.
Compared with A. mellifera ligustica, B. hypocrita started work at a lower temperature and had a longer
working day, as well as a longer visiting time per flower, and the number of foraging bees was almost the
same at different distances from the nest. In contrast, the number of foraging bees of A. mellifera ligustica
declined with their distance from the hive. In greenhouses, the influences of environmental factors on bees
were basically the same. Temperature was the most important factor for limiting pollination activity, while
the humidity, nectar concentration of a flower, and the illumination intensity, were all less important. The
nectar volume per flower was not directly correlated with the level of bee activity. In conclusion, B.
hypocrita should be favored for pollination in peach greenhouses. Furthermore, in order to improve the
efficiency of bee pollinators, greenhouse conditions may need to be adjusted.
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Fig. 1 Diurnal variation of light intensity in a peach

greenhouse in Pinggu, Beijing
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Fig. 2 Diurnal variation of temperature and relative humidity

in a peach greenhouse in Pinggu, Beijing
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Fig. 3 Diurnal variation of Apis mellifera ligustica foraging

activity in a peach greenhouse in Pinggu, Beijing
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Fig. 4 Diurnal variation of Bombus hypocrita foraging activity

in a peach greenhouse in Pinggu, Beijing
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Table 1 Correlation coefficient of effective factors and diurnal foraging activity of Apis mellifera ligustica in peach greenhouse

R AR SRR B ERR  AERERE H 5% Eizire

Relative e Nectar volume Nectar concentration Number of foraging  Number of pollen-
Temperature 1 Mlumination .
humidity per flower of a flower bees collecting bees

L 1 -0.94™ 0.812* 0.03 0.69 0.91* 0.88 ™
Temperature
*ﬁXfﬁ:ﬁE . 1 -0.79* 0.20 -0.83" -0.96* -0.923 ™
Relative humidity
YR
fﬁ\gﬁg 1 0.24 0.65 0.77°* 0.63
IMlumination
L i LS
Nectar volume 1 -0.73 -0.29 -0.31
per flower
BB R E
Neetar 1 0.92 0.90*
concentration
of a flower
Hi SR
Number of 1 0.94*
foraging bees
B

Number of pollen-
collecting bees

*P<0.05; *P<0.01. %2 [d] The same for Table 2.
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Table 2 Correlation coefficient of effective factors and diurnal foraging activity of Bombus hypocrita in peach greenhouse

; AR . B ERR  AERERE H 5% B
B . JtHREREE ; .
Relative Nectar volume Nectar concentration Number of foraging Number of pollen-
Temperature Iumination
humidity per flower of a flower bees collecting bees
RE
1 -0.95* 0.82* 0.03 0.67 0.85* 0.86 "
Temperature
AHXHE
B 1 -0.79* 0.20 -0.81* -0.86" -0.82"
Relative humidity
y L
JEIREE 1 0.24 0.45 0.57 0.50
IMlumination
BB AR
Nectar volume -0.60 -0.32 -0.31
per flower
BAEAEEIREE
Nectar
. 1 0.78* 0.69
concentration
of a flower
Hi SR
Number of 1 0.95*

foraging bees

25
Number of pollen-

collecting bees

*3 BEME/MEREMEXFEBEERITHIER
Table 3 The comparison of pollination index between Bombus hypocrita and Apis mellifera ligustica in peach greenhouse

T3 MIEE (C)

Initial collecting temperature

H TSI (h/d)
Working hours a day

BAEVTIEI S E] (s)

Duration of foraging a flower

PitESR R (flowers/min)
Foraging frequency

BRI

12.50 £0.70 6.12 £0.01 2.81 £0.99 13.39 +6.09
Apis mellifera ligustica
NI RE
idaad 7.63 £0.05 7.39 £0.03 14.88 +10.24 4.50 £3.523
Bombus hypocrita
EREBEKTF

4.22x107° 9.68 x10 1 1.1x1071% 1.3x107'°

Sig.
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