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Abstract

ZHRVFIVOBRBROZBIFHRELCIDAIRRZT>TVSRA, Lozl oOXIILNT
NFZFRAITI2ERIMEADO2H%. TVFELCEIDTIOREREANOHFEZ, HELLE AR
K2 TRAXNE, TORR, AIBBORENRETHBOICL., NFHAENL ZREZFLDYN
BICRES (=EXRIZEL ), FEEBIDITLCREL BB EN DL 21z, NFHERH
NEBICEZ2BERBNANFZoERBMICI > TRERENCEEZRZTTVREEASND, TR
VFOBRNSRERBETEZOORERAT—JIZFEL, ThETNOFEHDIVERELCLH
(T2 HEYRILENEEBOPEMBNTZLC-MS/MSTIHTV, EETELL 2LEDICOVTIFEZED
£E8H I RHBEEFORBEEZRT-QPCRICK > THNE, TORKR, NFHIEZREENLELRR
TREHERD SV DV OEYRILEOBEICEVNF AS5h, HEYRILE OEEFLEZN
LTRERREZEETVWR I ENRERE I,
Fh, FAEBRICAVT, BEHOREZEBEL VAR ZARAVFETI/ONIMLNFINFZRT L
BEOREBICEEBEEAEHEL TVBRWVRFIEREINE, TIT, 6BEOREICHTSZ/N\FO
DBATHRRETS L, FRAELCRRERRUNIHDENHBL L, HRRBAEVEVREIC
BNENFREBLTVEL 2, RYDERRREBICHDEER, WPOFRBERFRERN
&, FEEEOEREVREORBIEMEFTRTHI N DA 21z, HMERERBEEIRMERE
DIEBDEVEI VORBEDVHERNSFANDE, BEREILGIREZENTOShBEA 12K,
FREREORHBEIINIERENFLEVCENHBALE, NTFOHFROXERFTHS
AUNVE | RELERERETROD E, HIUEEEEFVHBEZRL, SHEORY BB
REFHICEELTWS ZEAHBAL £ ( Mori et al. 2024, PLOS ONE )
The impact of pollination methods on the development of Japanese pear (Pyrus pyrifolia) fruit was
explored through examinations of length/diameter ratio (L/D) and volume. Bee-pollinated fruits
exhibited significantly larger L/D and slightly increased volumes compared to those subjected to
hand-pollination, implying that chemical or physical stimuli provided by bees during flower visitation
may influence fruit development. Pear specimens were collected at six developmental stages
spanning from flowering to fruit harvest. Endogenous plant hormones were quantified at each
stage using LC-MS/MS; for those that could not be quantified, expression levels of their
biosynthetic/metabolic genes were examined by RT-gPCR. The comprehensive analyses unveiled
differences in the dynamics of several plant hormones immediately after pollination between bee-
pollinated and hand-pollinated fruits. These findings imply that bee pollination modulated fruit
shape via regulatory mechanisms involving plant hormones.
In the orchard planted with multiple cultivars of the Japanese pear, bumblebees (Bombus ignitus)
were found to hardly visit certain cultivars. Behavioral assays with caged-bees showed a
significantly lower visitation rate to male-sterile cultivars than male-fertile cultivars. Bees preferred
the anthers of male-fertile cultivars more than those of male-sterile ones even without all other
floral organs, indicating that the preference is driven by pollen-derived cues. The macronutrient
content of the pollen was found to highly correlate with the protein/lipid ratio, indicating that the
protein/lipid ratio influences the foraging behavior of the bumblebees possibly by serving as a
chemotactile cue, a gustatory cue after intake, and an olfactory cue. The low bee visitation rate to
poorly viable pollen could be due to its low protein/lipid ratio (Mori et al. 2024, PLOS ONE).
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Influence of bee-mediated pollination on fruit shape and its physiological mechanisms
1. ARBRREBOHRE

ZHRVFVDERROZITFELEICIDZAIEMZITo>TWED, EHEDEHIC/ORILNFTNAFEZHET 2ER
MEZDDH D, TMAEICLDTVDOREREADHELZ, HMLLEAREICE > THRARNE, ZORR. AIEMOD
RENBETHDIDICTH L, NFHRENLZREEL/DABEICKEL (=EHKICEAL) . FAEEIrbTNICKE
BB ENDNoTce NFHRZINLBRICEZZDFAERE or MERBICL > TRERENFEZZITTWVWDS
EEZZIoND, ZHAVFVORENSRENEE TECDODDRERAT—JICDHEL,. TNFIOFEH D WITIREIC
BIFZEMEINE Y REEOREBEMENTZLC-MS/MSTITVW., EETEAD >HEEDICDOWVWTIEZTOEEK/REHE
T DOHRIMEAZRT-qPCRICK > TN, ZOHER, NFHAZHEEN LERETREHNERD S VWL DD DIEY
TILEVDEEIEVWSHON, YR EYOEEFEZN L TRERREZELSETVWE I ENTREI N,
o, AEBRICSVWT, BHORBEEZREL TVWR RV FYETI/ARIMINIAFERT & BEORREICIE
FEACHELTVWARWKRTFIERINGL, T T, 6BEOREICHT 2/N\FOHETEEREITO & HEBEIC
ERERREYDPHBZEHVHIBA L, SFRRBEOBEVREBICHNZNFEER L TV 27, ‘Y DERIZIEMIC
HDEEZ, EMOWEBERKTGTHREFAND &, FEREORVREOENITHEERIRTH D I DD o7, HMER
M TE S FARERBEOENDEVET IV ORBEOHE RN LARZ &, BEREICIIREZRENRD SNRH 72D
FRMEREDOEME Y VR IVEBRENZELLBVWI ENHBA L, NFOHRREDOHERFTHZY V/N\VEBELL
EEGETKDDE, FFEEELEVEREZRL. SAEORY IZEMIEUREBFHFICER L TVWS I EMHIALE
(Mori et al. 2024, PLOS ONE) ,

2. MABRREEDOHE (F:R)

The impact of pollination methods on the development of Japanese pear (Pyrus pyrifolia) fruit was explored
through examinations of length/diameter ratio (L/D) and volume. Bee-pollinated fruits exhibited significantly
larger L/D and slightly increased volumes compared to those subjected to hand-pollination, implying that
chemical or physical stimuli provided by bees during flower visitation may influence fruit development. Pear|
specimens were collected at six developmental stages spanning from flowering to fruit harvest. Endogenous
plant hormones were quantified at each stage using LC-MS/MS; for those that could not be quantified,
expression levels of their biosynthetic/metabolic genes were examined by RT-qPCR. The comprehensive
analyses unveiled differences in the dynamics of several plant hormones immediately after pollination between
bee-pollinated and hand-pollinated fruits. These findings imply that bee pollination modulated fruit shape via
regulatory mechanisms involving plant hormones.

In the orchard planted with multiple cultivars of the Japanese pear, bumblebees (Bombus ignitus) were found
to hardly visit certain cultivars. Behavioral assays with caged-bees showed a significantly lower visitation rate to
male-sterile cultivars than male-fertile cultivars. Bees preferred the anthers of male-fertile cultivars more than
those of male-sterile ones even without all other floral organs, indicating that the preference is driven by
pollen-derived cues. The macronutrient content of the pollen was found to highly correlate with the
protein/lipid ratio, indicating that the protein/lipid ratio influences the foraging behavior of the bumblebees
possibly by serving as a chemotactile cue, a gustatory cue after intake, and an olfactory cue. The low bee
visitation rate to poorly viable pollen could be due to its low protein/lipid ratio (Mori et al. 2024, PLOS ONE).
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