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Pollen Morphology of Trapella sinensis Oliver (Trapellaceae)
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Pollen morphology of Trapella sinensis Oliver is described by using light and scanning

electron microscopy.

(1) Pollen grains of Trapella sinensis are prolate spheroidal to oblate, and tricolpate.
They are easily broken along colpi, especially in those of cleistogamous flower.

(2) Pollen grains of chasmogamous flowers: average length of polar axis is 28.3 um;

surface pattern is irregularly rugulate; having developed columellae; irregular

sculptine and granules on colpi.

(3) Pollen grains of cleistogamous flowers: surface pattern is smooth: exine is thin

and columellae are not developed.

(4) Based on pollen morphology, it is supported the classification by Yamazaki,

Kadono and Takhtajan that Trapella is an independent family from Pedaliaceae.

Key Words : pollen morphology, Trapella sinensis, light microscopy, scanning electron

MICroscopy.

Introduction

The genus Trapella is a monotypic genus
comprising 7. sinensis Oliver, an aquatic plant
distributed in the eastern Asia‘* * . Trapella
sinensis grows in bogs, ponds, lakes, and paddy
fields with gentle streams. It is known that
T. sinensis bears cleistogamous flowers as well as
chasmogamous ones.

Although Trapella has been included in

Pedaliaceae ‘' * * ¥

, some botanists treated this as
an independent family, Trapellaceae, by difference
of floral characters such as ovary, ovule and fruit
structure® ® 7.

Erdtman ‘®’, Straka and Ihlenfeldt ‘"’ and Singh ™
reported pollen morphology of 7. sinensis and
noted that it was quite different from that of other
members in Pedaliaceae. However they gave only
short descriptions, and did not mention about
difference of pollen morphology between chasmo-

gamous and cleistogamous flowers. Moreover a

large palynological literature in Japan do not deal
with the pollen morphology of the genus Trapella.

Paleoecologically, Trapella is expected to be a
good indicator of wet environment in the past.
Although fossil seeds of Trapella were recorded
from the Quaternary deposits in Japan, pollen
grains of Trapella have not been reported. The
reason why is speculated as follows : 1) there is no
literature describing accurate pollen morphology of
Trapella with photographs or fine figures, and 2)
the pollen is poorly preserved in deposit.

This paper aims to provide description of pollen
morphology of T. sinensis in detail by using light
microscopy (LM) and scanning electron micro-
scopy (SEM).

Materials and Methods

Pollen grains were taken from living materials
collected from a pond in the Okayama Prefectural
Nature Conservation Center, Saeki-cho, Wake-gun,
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Okayama Prefecture, western Japan. Voucher
specimens are preserved In the herbarium of
Okayama University of Science (H. Kataoka s.n.,
28 July 2001).

The sample for LM observation was prepared as
follows : 1) acetolysed for 10 min. (9 : 1 acetic
anhydride: conc. sulfuric acid), 2 ) washed with
glacial acetic acid, 3 ) washed with water, 4)
heated for a short time with 10% KOH, 5) washed
with water, and 6) mounted in glycerin jelly with
fuchsin staining. A Nikon Equipse Microscope with
a X 10 ocular and a X 100 objective were used for
measurement. Microphotographs were taken with a
Zeiss equipment with a X 63 plano-apochromat
objective. For SEM observation, acetolysed grains
were fixed in 2% osmium tetroxide, and then
mounted on a brass stub and coated with
gold-palladium for six minutes. The micro-
photographs were taken using a JEOL JSM-890
SEM.

Results and Discussion

(1) Pollen grains of chasmogamous flowers

Pollen grains are prolate spheroidal to oblate,
and tricolpate (Fig. 1, Pl. 1C-F & 2).

On LM, some pollen grains were much bigger
than others and they did not have colpi (35 grains
among 284 grains). They seemed to be opened or
broken along copli in the course of treatments. We
could measure fourteen grains. The average length
of polar axis was 28.3 (24.0 - 33.9) um. The surface
of pollen grain was irregularly rugulate. Exine
layer was 1.3 (1.0-2.0) um thick with developed
columellae. Sexine layer showed almost the same
thickness through mesocolpium, while nexine layer
was developed at the central part of mesocolpium.

(2) Pollen grains of cleistogamous flowers

We observed two types of pollen grains. One type
was those of bigger and without colpi (57 grains
among 87 grains). Another was those of smaller
and tricolpate. Both types had smooth surface and
very thin (<0.5zm) sexine layers (Pl. 2C).
Columellae were not developed in the sexine layer.
We could not measure the size of pollen grains
because all grains were opened or broken along
colpi in the course of treatments.

Pollen grains of Trapella are much different from
those of Sesamum and Proboscidea in Pedaliaceae

(Pl. 1A-B). Pollen grains of Sesamum are usually
round, 11-13 colpate, parasyncolpate, and scabrate
to clavate on surface (Pl. 1A). Pollen grains of
Proboscidea are nonaperturate, areolate, and

reticulate on surface (Pl. 1B). It is supported the

(5) (6)

classification by Yamazaki , Kadono and
Takhtajan ‘"’ that 7Trapella is an independent
family from Pedaliaceae.

Pollen grains of cleistogamous flowers have
thinner sclerine layers than those of chasmo-
gamous flowers. [t is thought that they do not need
to have thick/hard sclerine layers because they

% noted

pollinate in the same flowers. Kadono
from the field observation that production of
chasmogamous flowers is limited and the fructifi-
cation from cleistogamous flowers is common in
T. sinensis. Trapella sinensis may reproduce mainly
by the result of pollination in cleistogamous
flowers.

Both the pollen grains of chasmogamous and
cleistogamous flowers of T. sinensis are easily
opened or broken along colpi in the course of
treatments. It is thought that pollen grains of 7.

Fig. 1. Schematic figure of modern pollen grain of
chasmogamous flower of Trapella sinensis.
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Plate 1. Modern pollen grains of Sesamum indicum (A),
Proboscidea jussieui (B) and chasmogamous flower of Trapella
sinensis (C - F) by SEM ( C : polar view, D : equatorial view.
A-D : white lines correspond to 10um). Surface detail of pollen
grains of T. sinensis (E : colpi, I : mesocolpium. E & F : black
lines corrspond to 5um).

sinensis are hardly remained in deposits for the
fragile pollen walls, and that is the reason why
there is no credible report of 7. sinensis from
deposits.
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Plate 2. Modern pollen grains of chasmogamous flower of (A&

B) and cleistogamous flower (C) of Trapella sinensis by LM.

Polar view (black lines correspond to 10um).
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E Y E K&+ (Trapella sinensis Oliver) DIE#TFERE
B BT - SH SR

D R AR B D b R K
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EYENFREIIE Y E R+ (Trapella sinensis Oliver) 1M LB A2HAUET, BT VT
BaOMBEvicamdT s ABIIhFTIRICOHENTE D, FEPRELED
EE»S, EvERFFRELTHSELRMOHZ. £y EFFRIEHREEZIEEST 518
Y& LTHERE EEZ SN D, ARV, BRI T ST AR E S]]
HEHEb00, {LOEKOWME RV, £OFEKEE LT, ChE THRPEEE - 75
MmO LE S RENREE TH > 72 2 & &, (BRI v C L s%
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it A XE L Cid#iia o 2 Eldiam -/,

F T, MBS L OERE TEAMEE 2 VT, AT BIE L BASEIEDO TER DFEH
BEEEZT- 1. TR, INO T EBIFS I - /e,

(1) 1B I3 EERIRERTFZ (prolate spheroidal) ? f@BkF2 (oblate), =% (tricolpate) T

b 5. BAKIE « BASEIEE o (colpl) MBHE LT,

(2) BAAED LR OMRElE 133575 28.3um, REAHH] L L HEHED (rugulate) TH
D, HRE (columella) NI FEEL TWVWE, FHICEIABRAGH A DO, BHAL
(granules) %f££5.

(3) Bt O EmIZFFFEHT, HIRBEHE D FREL L,

(4) KB, I<@E-+v/ I7REODRESELBAHEMEREEZ L TCLEIEDS, {EHD
R REMMD S b TR ANSG LD S, MLk Y EFFRET Z2DMHEET
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