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Abstract Andromonoecy, i.e. presence of both male and bisexual (hermaphroditic) flowers on the same in-
dividuals of a species, is quite common in both wind_ and animal_pollinated seed plants, while its ecological
and evolutionary implications are still not fairly understood. In this paper we demonsirate an andromonoecious
mating system in a native perennial herb, Globba lancangensis (Zingiberaceae), found in Xishuangbanna, SW
China. Firstly, we describe the floral biology of this species: pollen viabilities, fruit_set ratios, behaviors of
visiting insects and so forth, and then compare the morphological differences between male and hermaphroditic
flowers. Secondly, we present the results of experiments designed to determine its breeding system, and to test
whether this system has a self_incompatibility mechanism. Thirdly, we show the variations of sexual expression
in this species with emphasis on the change of male : hermaphrodite ratios. Finally, we discuss the ecological
and evolutionary implications of the variations in reproductive characteristics.

Male and hermaphroditic flowers differed in several dimensions. Hermaphroditic flowers have significant ly
larger ovaries, longer corolla tubes, marginally wider staminodes and longer labellums. Hermaphroditic flowers
have 48.4%12.2 (n= 32) ovules in each ovary while male flowers have almost no viable ovules in their much
smaller ovaries. Male flowers have 1 372%312 (n= 32) pollen grains per anther, which is marginally more
than that in hermaphroditic flowers with 1 009 £346 (n= 32). Male flowers also have a significantly longer
anther appendage than hermaphroditic flowers. In natural populations, both male and hermaphroditic flowers
open at 2! 30— 3! 0 and the anthers dehisce at 5 30— 6 00. There is no significant difference between male
and hermaphroditic flowers in flower_opening and anther_dehiscing time. However, the male flowers shed at
13:30- 14: 00 while hermaphroditic flowers may stay until 4. 00 next moming. The pollen viabilities of
hermaphrodite flowers were higher until 16: 00 in contrast to male flowers whose pollen viabilities decreased
abruptly after noon. A ramet may present either a single male or a single hemaphrodite flower for many days
during flowering, making itself temporally androdioecious, and may thus promote outcrossing. The existence of
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male flowers may offer offsets of pollen for the perfect flowers, which have relatively low P/ O ratios (23 X7, n
= 32). Thus, G. lancangensis may achieve its seed set by regulating the ratios of male to hermaphroditic
flowers in community. There were no significant differences in fruit_set ratios between hand_selfing (17.2% or
17.7% ) and hand_crossing ( 16.4% or 15.3% ) but significant differences in seed_set ratios (seed/ ovule ra-
tios) were seen (5. 71% or 6. 89% vs. 42.76% or 42.99% ), which suggested tha this plant might maintain
the mechanism of self_incompatibility. In contrast to previous reports that butterflies were visitors for Globba,
two species of bees, Megapis dorstata and Nomia strigata, are the main visitors for G. lancangensis, while
the former is the effective pollinator. G. lancangensis may encourage out_crossing by means of both androme-
noecy and self_incompatibility.
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Table 1 Comparisons of floral traits betw een hermaphmodite and male flowers in Globba lancungensis
Hemaphrodite fowers Male flovers
Characteristics n + Mean £ SD n =+ Mean £SD  Significance of differences
Labellum
Length ( mm) 20 10. 83£0. 85 23 10.23%0.77 *
Width ( mm) 20 5.90%1. 19 23 6.06%0.84 ns
Staminode
Length ( mm) 22 12.35%1. 07 23 11.65%0.90 *
Width ( mm) 22 7.60%0. 89 23 7.21%£0.69 ns
Filanent
Length ( mm) 21 16.75£0. 86 2 17.22%1.01 ns
Dimeter (mm) 21 0.9930. 07 2 0.9%0.07 ns
Anther
Length ( mm) 21 2.55%0. 36 23 2.46%0.25 ns
Width ( mm) 21 1.48%0. 21 21 1.48%0.21 ns
Length of anther 21 53540 90 3 7.01%0.69 %
appendages (mm)
Pollen per anther 32 1009346 7) 1372312 *
Comwlla tube
Length ( mm) 20 11.93£1. 19 3 9.88%1.15 sk
D ameter (mm) 20 0.96%0. 08 23 0.94%0.08 ns
Cal car length (mm) 21 9.44%1.11 23 9.65%+0.70 ns
Ovary
Length ( mm) 22 3.89%0. 50 24 1.98%0.32 otk
D ameter (mm) 22 1.85%0.22 24 1.17%0.14 sl
Number of ovule 32 48.4%12.2 2 0 okl
Style length( mm) 21 40.87%2.38 21 40.22%1.95 ns
Calyx tube length (mm) 21 4.45%0. 56 24 3.77%0.46 sl
*:p< 0.05 #F* :p< 0.001 ns:p 20.05
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Table 2 The seed set ratios of Globba lancangensis in different treatments

Frui_set ratios Seed set ratios / Seed/ ovule ratios( %)
Treatments n, % n, M ean £SD ( + Mean + SD)
CK 123 0 0 0 0
H+ M_selfing 256 17. 2 H 3.1%1.9 6.89%3. 51"
H_selfing 192 17.7* ED 2.8%2.9 5.71%6. 8"
H- H_crossing 140 16. 4* 2 20.7%5.7% 42,7611 81°
H- M_crossing 275 15.3* 42 20.8F6.1° 42.99£12 66°
The means within panels noted by different letters are significantly different (p< 0. 05) n,:
The numbers of flowers treated  n,: The numbers of fruis observed ~ CK: Unvisited, control H_selfing:

Self_pollinated and the pollens are from the same flower of hermaphrodites H+ M_selfing: (
nated and the pollens are from the mixture of hermaphrodites and males flowers of same inflorescence
the pollens are from hermaphrodites flowers of another ramet
other rame : /

) Self_polli-

H- H_crossing: Cross_pollinated and

H- M_crossing: Cross pollinated and the pollens are from males of

Fruit_se ratios: mature fruis/ total flowers examined Seed set ra

tios: average seed numbers in mature fruits
developed ovules)
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Fig. 2 The viiting frequencies and retention time of two bees to
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Fig. 3 The male to hemaphroditic flover ratios of the population in different flowering days
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