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Abstract: In order to understand the evolution of dioecy and pollination modes in the genus Mallotus, the
sexual system and pollination biology of M. apelta were studied in wild populations from Guangdong and
Guangxi Provinces in southern China. The results showed that all the investigated populations contained female
(F), male (M) and bisexual (B) individuals, and the average sex ratio was 1 : 0.66 : 0.18 (F : M : B). There
were no significant differences in base diameter of trunk among three sexual individuals. Although the pollen
of male flowers from pure male individuals and that from bisexual individuals had the same germination rate,
histochemical and micro-morphological characters, the single male flower from male individuals produced
1.26 — 1.63 times pollen grains more than those of bisexual individuals. Female individuals shared the same
ovule numbers per flower, seeds per fruit and fruit setting per inflorescence with bisexual individuals. The control
crossing (pollen came from males) significantly increased the fruit setting of pure females (96.67%) comparing to
bisexual individuals (76.00%) (P < 0.001), indicating higher potential seed fertility in female individuals than that
in bisexual individuals. Insects (fly, beetle) were observed to visit male and bisexual but not female individuals
in the field, indicating that insects made no contribution to the fruit production of female individuals. More than
30% of the netted female flowers set fruits, while all the bagged female flowers failed to set fruits. Therefore,

these indicate that M. apelra is a typical subdioecious species. The results also demonstrate that the male and
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female individuals have higher fitness than bisexual individuals in populations. Females are pollinated by wind,

while bisexual individuals show a combination of entomophilous and anemophilyous characteristics. More

comprehensive investigation of the sexual system and pollination mode in the species and its congeners may shed

light on our understanding of the evolution of dioecy and pollination modes in the genus Mallotus.
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Fig. 1 Inflorescences, visitors, pollen histochemical staining, pollen micromorphological characters and pollen germination of Mallotus apelta.

A: Female Inflorescence; B: Male inflorescence; C: Bisexual inflorescence; D: An insect visiting male flowers; E: An insect visiting a bisexual

inflorescence; F: Pollen grains stained by Sudan IV ; G: Pollen grains stained by KI-1,; H: Polar view of pollen; I: Equatorial view of pollen; J: Pollen

germination.
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Table 1 Sex ratio in 11 populations of Mallotus apelta

S TEPERTRE B AR R LA PR R EE A5
Population % of male plants (1) % of female plants (n) % of bisexual plants (n)
AERGAEY I South China Botanical Garden 41.40 (89) 48.84 (105) 9.77 (21)
#a7b4H Yushatan 35.71 (25) 50.00 (35) 14.29 (10)
43k 111 Niutou Mountain 23.81 (5) 66.67 (14) 9.52 (2)
ME U4 111 Maofeng Mountain 44.23 (23) 44.23 (23) 11.54 (6)
JoHR i #R A 2S BEl Longdong Forest Park 35.79 (34) 55.79 (53) 8.42 (8)
P EL 81 Nankun County 36.84 (35) 54.74 (52) 8.42 (8)
LAl Qixian Lake 22.22 (10) 62.22 (28) 15.56 (7)
=111 Gaobang Mountain 59.62 (31) 34.62 (18) 577 (3)
HPR2 5 Zhaoging College 40.35 (23) 57.89 (33) 175 (1)
B P T Luoyin Ferry 15.69 (8) 66.67 (34) 17.65 (9)
JPERIYIESERT Institute of Guangxi Botany 39.00 (78) 55.00 (110) 6.00 (12)

-1 Average (Mean + SE) 35.88+£3.61 (11)

54.24£2.89 (11)

9.88+ 1.41 (11)
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Fig. 2 Pollen number per flower in male and bisexual individuals (A), and natural fruit setting (B), ovule number per flower (C), seed number per fruit (D)

in female and bisexual individuals in different populations of Mallotus apelta. * : P < 0.05; GBIL: Guangxi Botanical Institute population; SBG: South

China Botanical Garden population; LFP: Longdong Forest Park population; QXL: Qixian Lake population; NKZ: Nankun County population; LYF:

Luoyin Ferry population; YST: Yushatan population.
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Fig. 3 Fruit setting of manipulated pollination with different treatments. FC: Female, natural control; BN : Bisexual individual, open pollination; FT:

Females, 30 flowers per inflorescence; MF: Cross-pollination between male and female; MB: Cross-pollination between male and bisexual individual;

BB: Self-pollination within bisexual individuals; FN: Female, netted.
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