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mellifera L. and Bombus terrestris L.
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Abstract [Objectives] To solve the problem of insufficient pollinating insects for alfalfa and improve seed production.
[Methods] The pollination of alfalfa by Apis mellifera and Bombus terrestris was compared. [Results] There was no
significant difference in daily working time and preferred foraging temperature of each species, but their foraging behavior
differed significantly. Bombus terrestris were more likely to open the carina due to their greater body weight and made
significantly more visits to flowers than Apis mellifera. However, they spent less time visiting individual flowers than Apis
mellifera. There was no significant difference in fruiting rate and yield per plant after pollination by each species. Bee species,
the rate of carrying pollen to nests and flower visiting frequency, are the main factors that affect alfalfa seed production.
[Conclusion] Apis mellifera and Bombus terrestris are both effective pollinators of alfalfa, but Apis mellifera is more suitable
for large-scale alfalfa seed production because of the more established management technology available for this species and
their relatively low cost.
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Fig. 1 Apis melliferavisiting alfalfa flowers Fig. 2 Bombus terrestrisvisiting alfalfa flowers
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Table 1 The foraging behavior of Apis mellifera and Bombus terrestris
h /min s
. . o . Frequency of visiting The visiting time of a
Bee species Daily working time  Foraging temperature flowers (per min) single flower
A. mellifera 14.20+0.17a 17.10£0.74a 20.59+0.53A 4.17+0.24A
B. terrestris 14.06+0.23a 17.07+0.80a 25.41+0.84B 2.80+0.17B
=+ P<0.05

P<0.01 Duncan’s
Data in the table are mean=SE, and followed by the different lowercase letters in the same column indicate significant

difference at 0.05 level, while followed by the capital letters indicate extremely significant difference at 0.01 level by
Duncan’s multiple range test. The same below.
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Table 2 Comparison of the pollination effects for the alfalfa by Apis mellifera and Bombus terrestris
o, g g
. Number of seeds Thousand seed Yield of single
0,
Treatment Rate of podding (%) per pod weight (g) plant (2)
A. mellifera 65.79+2.55a 5.25+0.25a 0.931+0.005a 9.82+1.39b
Bombus terrestris 71.4142.99a 4.67+0.28a 0.978+0.003b 13.41£2.32b
CK 0.85+0.35b 0.83+0.15b — 0.21£0.04a
VIAEAR &IR™ 0.475
Flower visiting frequency & Yield of single plant
o428 iSRRI T A
Flower visiting frequency & Number of seeds per pod
VitER &N F TR 0.603%
Flower visiting frequency & Thousand seed weight )
Flower visiting frequency & Rate of podding '
RAR IR ST

Number of foraging bee & Yield of single plant

j 0.098

Conaa| | RS IR TH
’ Number of foraging bee & Number of seeds per pod
AR & T TR 0383
Number of foraging bee & Thousand seed weight
RIEIER&EEIER 0.009

Number of foraging bee & Rate of podding

0.570 S &bk

' Bee species & Yield of single plant
Conos| | MFh&m IR T
Bee species & Number of seeds per pod
YR &1 TR 0.918**
Bee species & Thousand seed weight
Bee species & Rate of podding ’
Cotss| | ORISR AR T 4
’ Rate of carrying pollen to nest & Number of seeds per pod

A 1] SR &R 0.722*

Rate of carrying pollen to nest & Yield of single plant
PO L & AT o107
Rate of carrying pollen to nest & Rate of podding :
I EL E RS,
IR e I

Rate of carrying pollen to nest & Thousand seed weight
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Fig. 5 Analysis of affecting factors on alfalfa seed production

*

P<0.05

ok

P<0.01

* indicates a significant correlation (P<0.05), ** indicates an extremely significant correlation (P<0.01).
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