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Style lateral bending and its pollination adaptation
in Gyrocheilos ( Gesneriaceae)

SUN Haoran'**, LING Shaojun'*, REN Mingxun'* "

Abstract: Gyrocheilos is a small genus of Gesneriaceae endemic to hight altitude mountains in Southwest China and
Guangdong Province, with only five species. This genus is characterized by laterally bending style, which curves 90° at
the top of the style and the stigma right at the mouth of floral tube. This unusual floral trait may have special evolutionary
and adaptive mechanisms. In this paper, three Gyrocheilos species, i.e. G. chorisepalus, G. retrotrichus, G. microtrichus
were examined to figure out the developmental patterns of floral lateral bending. Breeding systems, floral syndrome and
pollination processes were also studied in G. retrotrichus at Dawuling Mountain, Guangdong Province, to explore its
pollination adaptations. The results were as follows: (1) G. microtrichus had only left-bending style, while right-bending
style were observed in several flowers (2%—3% of the total flowers) of G. chorisepalus and G. retrotrichus, although the
individuals and populations were dominated by left-bending style. (2) Pollination observation found that style lateral
bending occurred at the early stage of floral bud in G. retrotrichus, with two fertile stamens were anther-united and
hidden at the middle of the floral throat, and there was no left and right mirror symmetry relationship with the lateral
style. (3) The pollen-ovule ratio (P/0) was ( 456.98+15.55), belonging to facultative outcross breeding system.
G. retrotrichus had a certain pollen limitation and self-pollination, but the germination rate of outcross seeds was higher,
and there might be inbreeding decline. (4) There were few floral visitors and the frequency was low of G.
retrotrichus. The main floral visitors were Halictidae, Bombus and Syrphidae. Bombus were large, and they landed on the
bent style and the lower lip of the petals when visiting flowers. The side and lower part of the chest could effectively
contact the stigma. (5) The detected reflected lights of flowers were composed of purple and blue-purple lights and the
lower lips and outer floral tube with the highest reflection intensity, more likely to attract bees to land on the corolla’s
lower lip. Molecular phylogeny indicated that the closest genus of Gyrocheilos was Didymorcarpus, which was
characterized by style downward bending and mirror-image flowers, suggesting the style lateral bending in Gyrocheilos
probably evolved from either of these conditions. In conclusion, the lateral bending style might provide landing platform
for pollinators and the stigma above the lower lips increase contact probability the floral visitors, which is an adaptation
to the very low insect visitation due to fragmented and foggy habitats in high altitude areas.

Key words: floral syndrome, mirror-image flowers, pollination mechanism, breeding systems, Gesneraiceae
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Fig. 1 Style lateral bending in three Gyrocheilos species
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Fig. 2 Development of style lateral bending
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Fig. 3 Main floral visitors of Gyrocheilos retrotrichus are Halictidae (A, B), Bombus (C) and Syrphidae (D)
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Fig. 4 Reflected light intensity of different floral parts of Gyrocheilos retrotrichus
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Fig. 5 Pollen viability and stigma receptivity during

floral developments of Gyrocheilos retrotrichus
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HA)F B4 AL ( mirror-image flowers) , Baff 46 & —
PR ALY B AL R AL 38 2ok A6 A O 22 B A, B
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( Barrett et al., 2000; 5K K 5, 2004; Ren et al.,
2013) , 1M B s 1 & Jm 1) ) B MESE AL TAEE TN B

1 MERAFEEAIENERIBVEIBR

Table 1  Fruit-setting and seed-setting results after bagging experiment of Gyrocheilos retrotrichus

b AL $

No. of flowers

b P Treatment

No. of fruits

R

Fruit-setting ratio

TR SEYR

Seed-setting ratio
No. of seeds &

(%) (%)
[ #& % i Natural control 11 36b 406+126.03b 25.31b
TeAb HEE4S Untreated bagged 11 9a 240a 14.96a
F 4248 Emasculation and bagged 11 0 0 0
H A2 Self-pollination 11 72¢ 731+111.80¢ 45.57¢
542 H Cross-pollination 11 8lc 814x134.42¢ 50.75¢

W FSIARFE SRR ZERBE(P <0.05),

Note: Different letters in the same column indicate significant differences (P<0.05).

80r
a

ab
60t

b
40t
C
20} ﬂ
0

HAX R TABER AREN SRBEH

Natural Untreated Self - Cross-
control bagged pollination  pollination

AR  Different pollination types

7
Seed germination rate (%)

AR FRERR E R BE (P<0.05) .
Different letters indicate significant differences (P<0.05).

Bo6 MERFEEARLELNTFHLE
Fig. 6 Seed germination rate after different treatments

of Gyrocheilos retrotrichus flowers
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VLBE K 3 B & (D. yuenlingensis ) 55 ¥ ) #4641
FIEES S (FHENWI, 2010; Roalson & Roberts,
2016) AHAMF R AL AL T A6 6 & 1F b7, 464 T
S N BT, X RN AR R T ik 3 5 48
B HR#EAT AU AE M) ( Armbruster et al., 2003; Huang &
Shi, 2013) ., F AT HE Roalson Fl Roberts (2016)
T RGE KRR HEW I 5 B & 8 A e RS AT
AE R A T A6 i Hh Je for B 1 S ek, (H2,
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. 6k M4 25§ Style lateral bending
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—— HEMKHEH D. aromaticus

—— AR KW E L D. stenanthos

> D> D> D

— D. epithemoides

—— D. biserratus

>

—— ZHKHEE D. mengtze

RERKBES D. pseudomengtze

— D. tristis

—— D. aureoglandulosus

— D. kerrii

—— D. purpureopictus

—— D. inflatus

>D>D> DD

— RHRKHEL D. pupureobracteatus

D. megaphyllus

D. ovatus

D. cordatus

—— BERBES Gurocheilos lasiocalyx

—— T EBRBES . retrotrichus

BB ES G.chorisepalus

WK E B Didymocarpus cortusifolius

@O »» »O

J R RIEE S Allocheilos guangxiensis

3 1 M S0t SR

RGEMTUH Roalson A1 Roberts (2016) ,
Phylogeny tree is redrawn from Roalson and Roberts (2016).
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Fig. 7 Main floral traits of Gyrocheilos and its closest relatives

Other taxa of Didymocarpoideae
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