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Abstract

The flowering phonology, reproductive strategy, pollinating ecology and fruiting rate of four species of Melastomataceae, i.e.,
Melastoma candidum D. Don, Pachycentria formosana Hayata, Blastus cochinchinensis Lour., and Bredia hirsuta Bl. var. scandens
Ito & Matsumura, in central Taiwan were studied. These species possess the characteristics for insect pollination, including poricidal
anthers and a long flowering period. The study sites were Daken, a suburb of Taichung City, and Huisun Experimental Forest in
central Taiwan. The flowering periods of Melastoma candidum, Pachycentria formosana and Blastus cochinchinensis partially
overlapped in Huisun, and thus these three species had similar pollinators. The flowering period of Bredia hirsuta var. scandens is
concentrated in the winter and therefore differs from the other three species, resulting in reproductive isolation. These four species
of Melastomataceae were pollinated mainly by pollen-collecting bees of the Bombus and Xylocopa species via buzz pollination.
Because pollen grains were concealed in the anthers, other insect species were excluded. Heteranthery and spatial displacement of
stamens and styles makes Melastomataceae adaptable to buzz pollination and crossing. Artificial pollination experiments proved
that the four species are entomophilous plants. They set fruits in all the artificial pollination experiments under selfing,
geitonogamy and xenogamy conditions, and they are self-compatible.
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Fig. 1. The dynamics of flowing phenology of Pachycentria formosana, Blastus cochinchinensis and Bredia hirsuta
var. scandens in Huisun Experimental Forest, from Sept. 1, 1995 to Aug. 26, 1996; and the corresponding
average precipitation by month. (The annuary change of the precipitation dynamics of Huisan Exp. Forest in
monthly average, from 1983-1992 corresponding to the study periods.)
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Table 1.

Flower structure of Melastoma candidum D. Don, Pachycentria formosana Hayata, Blastus cochinchinensis

Lour. and Bredia hirsuta BI. var. scandens Ito & Matsumura
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Table 2. The individual number of flower-visiting insects, collected on four Melastomaceae species

Insects fulpl’ AL B A R
Bh (a) (b) (c) (d)
order\family\species Daken Huisun  Huisun  Huisun  Huisun
T (Hymenoptera)
%R (Apoidae) Bombus eximius Bz, Cl 39 2
Bombus flavescens Bz, Cl 1 1
Apis sp.1 Gl Cl 3
Apis sp.2 Gl Cl 2 1 1
Apis sp.3 Bz, Cl 1
A . .
J An thophoridae) Xylocopa ruficeps Bz, Cl 7 2 Observed
Xylocopa Bz, Cl 24 7
transquebanorum
Xylocopa sp. Bz, Cl 1 9 5 1
Xylocopa sauteri Bz, Cl 1 4
Xylocopa collaris Bz, Cl 99
sautert
Nomia punctulata Bz, Cl 13 3 1 1
Nomia megasoma Bz, Cl 3 1
Nomia sp. Bz, Cl 6 Observed”
SR 1R .
(Crabronid) sp.1 Bi, Cl 3
sp.2 Bi, Cl 9
sp.3 Bi, Cl 3 4 1
sp.4 Gl Cl 4 5 1
#Hli#Z 1 (Coleoptera)
LR Scarabaeidae spp. Bi 35 (total)
@l@ﬁ I (Orthoptera) spp. Bi 4 (total) 2
£ (Diptera) spp. Oc 10 (total)
i2}1 (Lepidoptera)  sp. Oc 2 (total)
a: 54+ 2| Melastoma candidum D. Don
b: 'Rif (- Pachycentria formosana Hayata
c: Afift+ Blastus cochinchinensis Lour.
d: 7)) Bredia hirsuta Bl. var. scandens Ito & Matsumura
* fv/pl Bh: flower-visiting or pollen-loading behavior. Behavior please refer to Appendix 1.
*Observed: [t | Pl (observed only, not collected)
Mgﬁ@ TR I R 6 T PR

PIR] B PR AT 2 A PR Oy g e gt »

FIJ,\ LVL'F‘ t

T epRen Pl G o fefsed e Fre e B TR p oS Jﬂglr R
TE1 FLETL%[[E[ PSP A B (LR RIESPE I 4y ERRA S LA
T TR T F[Fﬁ%@% 2~3 o UER (P BETIICR G T PR ApRIB R =
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Table 3. The pollen-loading and importance indices and parameters of flower-visiting insects collected from

Melastoma candidum D. Don

insects collected insect no. f/h Fidelity  fv/pl Bh* PII* pollens
order/family/species (indiv. no.) Al <20% (%) (FH[-EH) PeCFE PV 1000 a b ¢ d@
2" (Hymenoptera ) ‘
H1EE] (Apidae)
Bombus eximius 39 19 34 8718 Bz, CL,Ct 08 1 0.133 4044 37 0.54
Bombus flavescens 1 0.49 1 100 Bz, Cl 04 06 0001 036 1 0
Xylocopa ruficeps 9 4.39 4 4444 Bz, CLCt 06 1 0012 357 7 1.22
Xylocopa 31 1512 2 8387 Bz CLCt 1 1 0127 3866 31 2 139
transquebanorum
Xylocopa spp. 10 4.88 2 20 Bz, Cl 08 08 0006 1.9 9 4 6 25
Xylocopa sauteri 5 244 3 60 Bz, CLCt 08 1 0012 357 3 1.6
Apis sp.1 3 1.46 2 66.67 Gl, Cl 04 02 0001 024 2 0.33
Apis sp.2 3 1.46 3 100 Gl, Cl 02 02 0001 018 3 0
F}?Eﬂ%fil (Anthophoridae)
Nomia punctulata 16 7.8 11 68.75 Bz, Cl 06 06 0019 58 15 2 1 138
Nomia megasoma 3 1.46 0 0 Bz, Cl 04 06 0 0 2 1 2 167
Nomia sp. 6 2.93 6 100 Bz, Cl 0.6 06 0011 321 6 1
#[ 1i2%[ (Crabronidae)
sp.l 3 1.46 3 100 Bt, Cl 02 04 0001 036 3 0
sp.2 9 4.39 8 88.89 Bt, Cl 02 04 0003 09 8 0.33
sp.3 7 3.41 5 71.43 Bt, Cl 02 04 0002 059 5 0.29
spd 9 4.39 3 33.33 Gl, Cl 01 02 0 009 5 0.29
R 51 2488 0 0 Bt, Oc 0 0 0 0 0
(non-Hymenoptera)
Total 205 100 0.3281 100

a: 52| Melastoma candidum D. Don

b: 'Rifk = Pachycentria formosana Hayata

c: Afift+ Blastus cochinchinensis Lour.

d: pollens of non — Melastomataceae plant species

* fv/pl Bh: flower visiting or pollen loading behavior. Behavior please refer to Appendix 1.
A: HIEFET %1 (relative abundance) ; PCC: ﬁ'é"éﬂﬁﬂf}?%ﬁ“’ﬁ:’l J (relative pollen carrying capacity) ; fidelity: f&[?ﬁ@
(no. f/h ratio below 20% / Total) ; PE: #2353 (pollination efficiency)

PIV (pollination importance value) = A*PCC*F*PE ; PII (pollination importance index) =

g @#ﬁkﬂjﬁﬁﬁﬁip A ZES AT ) o i

SR [ LT | B SRR e

KiEL= > Y[l Xylocopa spp.~Nomia megasoma

HIN. punctulata é‘ffbﬂf’%" kPR B Y[ o

[ E“ﬁ\ é’i]fky’*,u%[ | g £ LT‘[‘?Z EJE,@
FUELA o (BRI T o pl o LR

(i 5% 20 mm) - | BJpf=g. ?ﬁﬁi{é}}ﬂ%f{@%

PIV /sum PIV

B A R
BEAEPE S PRIFR o E R SIS
AR VBT - F SRR RN e
(M) -

AP A TR N S o BT AR R
BUCRIE > e~ ZERE Prens e TGE‘?:

ELF e o [ m;m‘j?:‘]q}%ﬂ 2~3 [ i E Hih

il
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Table 4. The pollen-loading of flower-visiting insects to Pachycentria formosana and Blastus cochinchinensis
. - - 3 a b c - e
FE FEE * f AF
Ind. (no.) pollen pollen pollen Bh*
FIHTL  Apissp.2 1 1 0 1 1 100% G
Crabronidae sp.4 1 1 0.0 1.0 1 100% G
Xylocopa spp. 5 5 1 5 2.2 2.2 3 60% B,C,c
Nomia megasoma 1 1 1.0 1.0 1 100% B,C,c
i+ Xylocopa sauteri 2 2 0.0 2.0 2 100% B,C,c
Xylocopa spp. 1 1 1 2.0 2.0 1 100% B,C,c
Nomia punclulata 1 1 1.0 1.0 1 100% B,C,c
Apis sp.2 1 1 0.0 1.0 1 100% G

a: 'H¥{L Pachycentria formosana Hayata

b: #fif* 4 Blastus cochinchinensis Lour.

c: -2 Melastoma candidum D. Don

d: ZHEH-E] %[ non — Melastomataceae species
e: L E[fif1s Melastomataceae species

* fv/pl Bh: flower visiting or pollen loading behavior. Behavior please refer to Appendix 1.

BEfLq > 2B |H,H Tef i e BELAAYZ 5
[EIF_“ETO @M[ﬁﬁ ,iﬁﬁ% u;; H @% » (EI7E
BR[| ?W%éﬂéx [T Ay (%0 @jﬁ'%ﬁfﬂ 17P=
IRk % (Apis sp.2) AIE ’J)E?TH?‘ ,—%T‘Ljﬁﬂ
O FLEY, - TR SRR | BT > b
?F"[ Crabronidae sp.2 ~ Nomia punctulata H!
Xylocopa sauteri ﬁ?ﬁ%ﬂﬁl}‘f%ﬁ@fﬁ%} (%
[4)
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FE IS RURL [EIE] 5 1 P i RRIR
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Fig. 2. Fruiting rates of pollens of Melastoma candidum, Pachycentria formosana, Blastus cochinchinensis and
Bredia hirsuta var. scandens in central Taiwan, Apr. 1995 - Jan. 1996.

PR 9t > B ELRE S F,Jﬁb’llfllﬁj I
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i’rﬂj#’ S JEl ok P A SRR f&l?
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GV E IR (R ) o ER Jﬂ% (Bombus
eximius) 14 u& Xylocopa spp.) HhE =
ERE S S ﬂ»’fﬁﬂgmﬂw i L
iy TR R T PR B ET  RTH
(&2 vl H Bl B4 4% Xylocopa
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(E35 M%?}’:F[ fi Eﬂjf /f”“"‘ SRR AR A TS
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PUIRIRhL g TR0 (4 o A A i)
M7 PR EOBB 4 Fgc[%@@‘[[f:f?éﬁb
AYlEAE - EI’ZHILJ%EH}”JIHIEE B el )
fwiwﬁh ﬁﬁ%?bU%$W%
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I X. sauteri » ({11 ] EJi$15> « HEH =
(AT [ 94T BRI RS (1)

,{ﬂﬁ - wﬁg@;{%ﬂlﬁféﬁ °
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:ng ’; e (FA) o R T LI (S
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FIJ
T 2RI (X = 2.62 + 1.86,
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sauteri » Xylocopa collaris sauteri Fi "Tﬁ%[
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5 EHRERZAIE

PEHER] ~ TR SR [SAIAp R A 1 TOR R A
T S ST S 202 pm s 9.0 pm A 14.3
0 T [V T
R AT S 162
pm o =l AT BZES T JTL*R}PWLF”
TSRS 8.8 pm o el TS B TER
i (Fe) e

fi (DS R R FEP (Melastomataceae) $k % fEF VPR 77



RE FPAE 1995 F 4 AF 1996 F 1 BEFH A 4 BEAEEEE « ik » FHA EXNEES) RAEHEBRAT
IRIMZAEER
Table 5. Pollinating treatment and fruiting rate of 4 species of Melastomataceae, i. e., Melastoma candidum D. Don,
Pachycentria formosana, Blastus cochinchinensis and Bredia hirsuta var. scandens in central Taiwan, Apr.
1995 - Jan. 1996

plant species trial plants (no.)  flowers (no.)  fruits (no.)  fruiting rate (%)  ISI
'L (a) SF 10 39 31 79.49 0.99
SI 16 86 77 89.53
Cross 11 54 47 87.04
Control 20 60 54 90.00
Bag 10 124 2 1.61
4 (b) SF 5 31 15 48.39 0.90
SI 5 29 23 79.31
Cross 7 20 14 70.00
Control 10 35 24 68.57
Bag 5 60 4 6.67
EFFEE] () SF 12 46 22 47.83 0.74
SI 10 30 14 46.67
Cross 10 36 23 63.89
Control 20 181 4 2.21
Bag 7 131 0 0.00
mﬁﬁt&ﬁﬁ% (d) SF 20 30 18 60.00 0.87
SI 12 37 19 51.35
Cross 18 44 28 63.64
Control 20 61 41 67.21
Bag 10 71 4 5.63
EFFEE] () LSF 10 19 14 73.68
A ES R SSF 9 20 17 85.00
LSI 15 44 39 88.64
SSI 14 42 38 90.48
L-cross 10 25 21 84.00
S-cross 11 29 26 89.66
Control 20 60 54 90.00
Bag 10 124 2 1.61

a: 'HI¥{L Pachycentria formosana Hayata

b: #fif* 4 Blastus cochinchinensis Lour.

c: -2 Melastoma candidum D. Don

ﬂ JE#J ¥ Bredia hirsuta Bl. Var. Scandens Ito & Matsumura

SF (Self-fertilize) : [ 13245 ; SI (Self-inbreeding) : [ﬁj?{‘%%’?’d}é‘?*}? ; Cross : EIFf#H 5 Control @ 7 F RPN ™ » 2 (=
[PHCE 5 Bag @ BLRECE - T Fﬁ%’ﬁféﬂa ISI (index of self-incompatibility) %7 %'ﬁ@"ﬂr' N EA AR AR R
1= LSF (SF with large staman) : | B[ 2S00 fHp F I L4245 ; SSF - ][ & F’ TES IJT%]J 1424 s LSI (SI with large
staman) : ® B[S HT"‘*;: ﬁng‘L}a*}, SSI (SI with small staman) : “J | RS IJTH*;/ IFRE! T-P285 5 L-cross
(Cross with large staman) : “J*f;]i’%? IJTL*;/,E'TL};*;/ i S-cross (Cross with small staman) : “J ?I' TEE IJM@{QT&

s -

S —
EESH R » 4 DS R
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Table 6. The pollen-loading of flower-visiting insects to Bredia hirsuta var. scandens

LT WP R EEEEA [ omneE fh S

insect ind. (no.)  (non-bred pollen) (pollen loading) < 20% (ﬁdehty) ffv/pl Bh)
Xylocopa collaris sauteri 29 2.62 28 18 62.07% B,C,c
Bombus eximus. 2 3.5 2 0 0.00% B,C,c
Bombus flavescens 1 3 1 0 0.00% B,C,c

#t HTERMEEEREHRET

Table 7. The diameter of the pollens from two types of staman of Bredia hirsuta var. scandens

TESRYE d <10 um 10 ym <d < 15 ym d> 15 um
J\i"ljbw (antipetalous) 98.28% 0.35% 1.37%
| EJEE (antisepalous) 7.70% 1.38% 90.92%
TR TR i depo iy pil i - 5 2 RIpdaRs H [RREOOE i i OB - (RN T

. t";),]%%;;ﬁ:k pUfRs i o PRL] %p il i) rﬁtﬁr’&ﬂ\ﬁé
P JEF{ PEEE > = RIpOFREs 9%;‘?;[357“&51
AL CaR ple | B pvZERT }b&%'ﬁ%ﬁ:ﬁ_’i
fi Jﬁﬂﬁﬂrrﬂl&%]ﬂ Y7L EE - Buchmann (1983)
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Appendix 1. The criteria for pollination efficiency (PE) of Melastomataceae flower-visiting insects and their behavior
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Study on Pollination Ecology of Four Species of
Melastomataceae in Taiwan
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ABSTRACT

The flowering phonology, reproductive strategy, pollinating ecology and
fruiting rate of four species of Melastomataceae, i.e., Melastoma candidum D.
Don, Pachycentria formosana Hayata, Blastus cochinchinensis Lour., and
Bredia hirsuta Bl. var. scandens Ito & Matsumura, in central Taiwan were
studied. These species possess the characteristics for insect pollination,
including poricidal anthers and a long flowering period. The study sites were
Daken, a suburb of Taichung City, and Huisun Experimental Forest in central
Taiwan. The flowering periods of Melastoma candidum, Pachycentria
formosana and Blastus cochinchinensis partially overlapped in Huisun, and
thus these three species had similar pollinators. The flowering period of Bredia
hirsuta var. scandens is concentrated in the winter and therefore differs from
the other three species, resulting in reproductive isolation. These four species
of Melastomataceae were pollinated mainly by pollen-collecting bees of the
Bombus and Xylocopa species via buzz pollination. Because pollen grains were
concealed in the anthers, other insect species were excluded. Heteranthery and
spatial displacement of stamens and styles makes Melastomataceae adaptable
to buzz pollination and crossing. Artificial pollination experiments proved that
the four species are entomophilous plants. They set fruits in all the artificial
pollination experiments under selfing, geitonogamy and xenogamy conditions,
and they are self-compatible.

Key words: buzz pollination, Bombus, Xylocopa, entomophilous plant,
Melastomataceae
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