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Abstract: Intra-inflorescence variation in floral sex allocation is commom in hermaphroditic plants, and several non-ex-
clusive hypotheses, including resource competition, architectural effect, the mating environment or non-uniform pollina-
tion, have been formulated to explain this phenomenon. To test the above hypotheses, we investigated floral sex alloca-
tion within racemes of two morphs in heterodichogamous Alpinia blepharocalyx. Flowers on each raceme were sampled and
assigned to one of three relative positions: basal, middle and distal, variations in pollen number, ovule number, the pol-
len/ovule (P/0) ratio, and fruit and seed production among positions within racemes were quantified. Ecological causes
for fruit and seed production were evaluated by flower removal and supplemental pollination, directional movements of

pollinators within racemes were also observed. Pollen number per flower did not change with relative positions, ovule
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number per flower declined from basal to distal postions, and the P/O ratio per flower increased from basal to distal posi-
tions in both morphs, thus distal flowers performed male-biased function. Under natural pollination condition, fruit and
seed set declined distally in both morphs, therefore, female reproductive success at the relative postions showed the same
pattern as that of sex allocation at flowering stage. After hand-supplemental pollination, both fruit and seed set decreased
from basal to distal positions in each morph, thus, lower female reproductive success at distal postions could not be at-
tributed to pollen limitation. After the removal of basal and middle flowers, the fruit and seed set of distal flowers did not
differ from those of basal flowers when extra pollen was added, indicating that the low fruit and seed set of distal flowers
was simply attributed to resource competition rather than architectural effect. Pollen number and the P/O ratio was hi-
gher for protogynous than protandrous morph, but fruit and seed set did not differ between morphs, indicating that sexual
specialization occurred at flowering stage. Pollinators tended to visit basal flowers first and then moved upwards within an
inflorescence , which would result in directional pollen flow from basal to distal flowers. Both inter-flower resource com-

petition and directional pollinator movement may be responsible for intra-inflorescence variation in floral sex allocation of

37 %

A. blepharocalyx.
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Table 1 Results of two-way ANOVA testing whether differences in pollen number, ovule number and pollen/ovule
ratio per flower in Alpinia blepharocalyx are affected by morph and floral position
PEIR P/ A ¥y F1H P1H
Character Source df Mean square F-value P-value
TEREL FAL Position 2 7.64x10° 0.13 0.882
Pollen number
Z Morpph 1 3.75%10° 6.18 0.014
FBAL + FEH Position * Morph 2 5.26x10° 0.09 0.917
522 Error 207
liS734 #RAVL Position 2 208.69 7.91 <0.001
Ovule number
A Morpph 1 43.89 1.66 0.199
HBAL *+ FH Position * Morph 2 5.88 0.22 0.800
%% Error 207
TENS/ HRZR HE #RAL Position 2 1.66x10° 3.28 0.039
P/0 ratio
F7 Morpph 1 4.16x10° 8.22 0.005
HBAE # eI Position * Morph 2 9 445.17 0.19 0.830
574 Error 207
Bl Y Protandrous [ WESEEh Protogynous
G ) . ® g ©
o
= 400001 2 401 =
N e n.
2 300001 & 5 i g 8007
8 K 5 S5
= 3 200001 2 20 re
LEH' < S S *iﬁ ]
c @< 15 © 400
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= 10000 2 @3
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a 3 S
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Fig. 1 Variations in pollen number (A), ovule number (B) and pollen / ovule ratio (C) per flower

within inflorescences of two morphs in Alpinia blepharocalyx
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Table 2 Results of two-way ANOVA testing whether differences in fruit set and seed set in

Alpinia blepharocalyx are affected by morph and flower position under natural pollination

ER7N SRR FI By F{E P{H
Character Source df Mean square F-value P-value
AT AL Position 2 1.273 17.756 <0.001
ot FA Morpph 1 0.001 0.016 0.898
HBAL # FEI Position * Morph 2 0.183 2.555 0.081
5%2 Error 156
o HRAL Position 2 0.749 15.603 <0.001
Seed st #1 Morpph 1 0.003 0.055 0.815
HBAL * 27 Position * Morph 2 0.97 2.019 0.136
§%2% Error 156
o T 55 prototos 3 it
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Fig. 2 Variations in fruit set (A) and seed set (B) within
inflorescences of two morphs in Alpinia blepharocalyx

under natural pollination
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Table 3 Results of two-way ANOVA testing whether differences in fruit set and seed set in Alpinia blepharocalyx

are affected by morph and floral position under hand-supplemental pollination

PR P S A ¥y FAH PH
Character Source df Mean square F-value P-value
LESR AL Position 2 6.378 132.913 <0.001
Fruit set
F7 Morpph 1 0.000 0.003 0.957
AT # eI Position * Morph 2 0.032 0.675 0.510
7% Error 174
EY e HBAL Position 2 4.458 117.035 <0.001
Seed set
F7 Morpph 1 0.003 0.070 0.792
HBAL + FH Position * Morph 2 0.019 0.506 0.604
7% Error 174
A5 ,2011) , = B RLE AL T N B SE SR IS5 4%
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Fig. 3 Variations in fruit set (A) and seed set (B) within
inflorescences of two morphs in Alpinia blepharocalyx

under hand-supplemental pollination
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