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Experimental determination of the pollination mode of
ericaceous dwarf shrubs Vaccinium uliginosum var. japonicum
and V. vitis-idaea in the alpine zone of Mt. Asama, Japan
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Abstract

To examine pollination mode in Vaccinium uliginosum var. japonicum and V. vitis-idaea, we conducted artificial
pollination experiments. We established a study plot (ca. 20 x 50 m) along a contour line at 1,670 m a.s.l., near
treeline in the alpine zone of Mt. Asama, Japan. Between June and July 2018, we performed artificial pollination
experiments on 10 colonies of V. uliginosum var. japonicum and 15 colonies of V. vitis-idaea within the study plot,
and then investigated fruiting conditions between August and October 2018. We also captured bumblebees that visited
flowers between June and September 2017 and 2018 in the study plot. For V. uliginosum var. japonicum, fruiting
rates in the “net-covered,” “self-pollination,” and “cross-pollination” treatments were significantly higher than that
of the control. For V. vitis-idaea, fruiting rate and the number of sound seeds were significantly higher in the “cross-
pollination” treatment than in all other treatments. Thus, both V. uliginosum var. japonicum and V. vitis-idaea exhibited
a hybrid pollination mode consisting of self-pollination and cross-pollination; however, V. vitis-idaea was dependent
on cross-pollination. The captured bumblebee species were Bombus honshuensis honshuensis (worker and male), B.
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hypocrita hypocrite (foundress queen), and B. ardens ardens (male) among V. uliginosum var. japonicum flowers and

B. hypocrita hypocrite among V. vitis-idaea flowers, suggesting that those bumblebee species would be important

pollinators.
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Vaccinium uliginosum var. japonicum
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Figure 1. Flowers of Vaccinium uliginosum var. japonicum (a) and V. vitis-idaea (b).
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Figure 2. “Net covered” treatments of V. uliginosum var. japonicum (a) and V. vitis-idaea (b).

1. NTEZEBRO I L IREE.

Table 1. Treatments and conditions of artificial pollination experiments.

AL PR I E
Treatment Conditions

2 be—v - BERREE
Control Natural conditions.

o MHENT - NI BRZRH - thEZZH ORB LN S 20> 12,
Net covered No artificial self-pollination or cross-pollination treatment.
by FCTEoT,
Each flower was covered with a net.

EELS0) - BHHEDOHEL NP LIEREZRE L,
Self-pollination [F CAEDOHE L ~OMFEFHIC N THICE ST,

Pollen collected from stamen,
artificially attached to one stigma of a pistil on the same flower.
- fbERy hTEHo T,

Each flower was covered with a net.

i Z By OO LRI ERE L,
Cross-pollination SmPL EBEALTZ B OTE DM L R OAEFHIZ N LI E S E T,
Pollen collected from stamen,
artificially attached to one stigma of a pistil on a different flower (distance: > 5 m).
- By FTEoT,

Each flower was covered with a net.
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Pollen
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Figure 3. Artificial self-pollination and cross-pollination procedures.

F2. NLAFRZK L NTARZHOFIE.
Table 2. Artificial self-pollination and cross-pollination procedures.

230

AT S FE

Step Procedure
ATyl - B FTHRELL,
Step 1 Each flower was collected by hand.

< N LA OTERE A IREL S X TEI D BV,
A corolla of the collected flower was cut open using ophthalmic scissors.
CIRKOELREE Yy BTHOEATERYS LT,

One stamen was removed using tweezers.

AT w72 WMOHLIZHEL RO MOz 'y FTOEAT,
Step 2 A pair of openings on the removed stamen was picked up using tweezers.
BB A ST R EZE S LTl L R HIRE Y I T Eo 7,

An anther containing pollen was cut from the removed stamen using ophthalmic scissors.

AT w73 WO L L ROKGOYIWE Z M L <O URDOHETEIZEY 77,

Step 3 A cut surface of the anther of the removed stamen was rubbed on one stigma of a pistil.

- 18 -



HH - FHE B RS-k ERELSLEcE T Yy ORVIMEARDZ kR 231

3. MEFERORH.
Table 3. Calculation of fruiting rate.

AL X
Treatment Formula

oy ha—)u
Control

o MET

Net covered

il F2H (%) = 100 x CRALAR EH + AR 3250 /1E%K

Fruiting rate (%) = 100 x (Number of immature fruits + Number of ripe fruits)
/ Number of flowers

EELS)
Self-pollination

R H
Cross-pollination

FEFEF (%) =100 x (LB EAT o T R R EHK
+ LB & AT o T AR )
| AR AT o T B
Fruiting rate (%) = 100 x (Number of immature fruits from artificial pollination
+ Number of ripe fruits with artificial pollination)

/ Number of flowers from artificial pollination
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FKZH 1 T52.3%L100% TH -7, — 7. A7 EED
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Fa—)LT0%, M3y M ETHR M T33.3%,
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KW E O TR OB CH RIS W EZE R
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NoOEEBBDB T IHRATHIRE NS (Pullin 2004)
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DI T BB D 7 v~ A ) 3Tl EEACHL A
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Figure 4. Fruiting rates of V. uliginosum var. japonicum (a) and V. vitis-idaea (b). Each box represents an interquartile
range, and the vertical line inside the box indicates the median. The whiskers extend to the lowest and highest values
below and above the first and third quartile, respectively, excluding outliers. Circles represent outliers that are between
1.5 and 3.0 times the interquartile range. Different letters indicate significant differences (p < 0.05, Bonferroni’s
multiple comparison test).
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Figure 5. Size of sound fruits (a), number of sound seeds (b) , weight of a sound seed (c), and number of unsound
seeds (d) in V. vitis-idaea. See Figure 4 for an explanation of the statistics indicated by the boxplots. Different letters
indicate significant differences (p < 0.05, Steel-Dwass’s multiple comparison test).
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Table 4. Frequency of bumblebee visits to Vaccinium uliginosum var. japonicum and
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Figure 6. Captured Bombus honshuensis honshuensis (), B. hypocrita hypocrite (b, ¢), and B. ardens ardens (d).
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