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Abstract

We observed pollen grains of Trochodendron aralipides mounted in glycerol-jelly and silicone oil
under the light microscope, and described the pollen morphology including minute sculpturing and
structure after swelling in glycerol-jelly. Pollen grains are tricolpate with semitectate exines and
reticulate sculpturing which changes into discontinuous or granular sculpturing and forms the margo
in the furrow marginal area. The ektexinous granules of various sizes and shapes sparsely cover the
ektexinous furrow membrane, and resemble columellae in its arrangement and form. The distinct
symplicolmellae exist only under the muri. Grain size and P/E ratio increase after swelling in
glycerol-jelly is similar to those of other colpate or colporate pollen grains.
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Trochodendron, a monotypic genera including
T. aralioides SIEB. et ZUCC., is mainly distributed
in the warm-temperate area of the Japanese
Archipelago south from Yamagata Prefecture,
Korea, and Taiwan, There are several studies on
pollen morphology of this species (NAST and
BAILEY, 1945; PRAGLOWSKI, 1975 etc.), because
of taxonomical interest as one of the primitive
vesselless angiosperms. However, there is no
study on fossil pollen morphology or floral history
by pollen analysis except for the only one report
on the Holocene vegetation history in Yakushima
Island by TAKEOKA and TORII (1982). Such
neglect is due to the smaller pollen grains and
their fine sculpturing and structure.

Tsujr (1986) suggested that swelling such
materials is an effective method of observation. In
this paper, the sculpturing and structure observa-
tion under light microscopy and the size modifica-
tion of modern pollen grains after swelling in
glycerol-jelly are described.

Materials and methods
Voucher specimens for the pollen samples are
as follows: Mt.Eboshi, Wakayama Pref.; Shuichi
NOSHIRO; June 2, 1981; TOFO (NOSHIRO no.38).

Tashirg, Shigaraki, Shiga Pref,; . TSUJI; June 12,
1986; OSCU (TSUJI no.936). Botanical Garden of
the Osaka City Univ.,, Kisaichi, Osaka (culti-
vated); S. TSUJI; May 7, 1988; OSCU {TsUJI no.
1030}. Shimogamo, Sakyo-ku, Kyoto {(cultivated);
S. Tsuji; April 16, 1989; OSCU (TSUJI no.1170).
TOFQO: The Univ. Museum, the Univ. of Tokyo.
QSCU: Faculty of Science, Osaka City Univ.
Pollen used for light microscopy was prepared
by standard acetolysis method and was mounted
in glycerol-jelly and silicone oil. After swelling
the acetolysed materials of NOSHIRO no.38 in
glycerol-jelly for one year, the size modification
and the detail sculpturing and structure were
observed. Pollen samples have been deposited at
the Faculty of Science, Osaka City University.

Results

Pollen class and outlines (Fig.l): The pollen
grains are tricolpate ({tri-zonocolpate), rarely
syncolpate with two furrows combined into one
continuous rings surrounding the whole grains,
open circular in polar view, and suboblate to.
subprolate (rarely prolate) circular in equatorial
view. Shape of syncolpate grains are
oblate-spherical to prolate-spherical circular in
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Fig.1. Pollen grains of Trochodendron aralioides from specimens of NOSHIRO no.38, immediately after
mounting in glycerol-jelly, under the light microscope. A,B: Tetrad. C\D: Pollen grains in
equatorial position. E,F : Pollen grains in polar position. Scale bars show 10 gm for A and B, and

5 pm for C-F.

equatorial view.

Grain size and P/E ratio (Fig.2): Glycerol-jelly
—P 18.0-(23.1)-25.5 X E 20.0-(24.3)-27.5 gm and
P/E ratio 0.85-(0.95)-1.11, syncolpate grain
P175 x E163um and P/E ratio 0.99, for
NOSHIRO no.38; P 27.5-(34.7)-42.5 X E 25.0-(32.
3)-37.8 um and P/E ratio 0.89-(1.09)-1.39 for
NOSHIRO no.38, measured one year after
mounting; P 20.0-(21.2)-22.5 X E 22.5-(24.2)-27.5
um and P/E ratio 0.80-(0.88)-1.00, syncolpate
grain P 175 X E19.3 gm and P/E ratio 0.91, for
TSUJI no.936; P23.8-(26.0)-28.0 X E23.
8-(26.1)- 28.0 gm and P/E ratio 0.91-(0.99)-1.08
for TSUI no.1030; P 20.0-(23.0)-25.3 x E18.
8-(24.1)-29.5 gm and P/E ratio 0.90-(0.95)-1.10
for TSUJI no.1170. Silicone oil—P 16.5-(18.5) -20.
5 % E 15.3-(18.7)-21.3 xum and P/E ratio 0.86- (0.
99)-1.23 for NOSHIRO no.38.

Apertures : Ectoaperture is meridional furrow
with ektexinous furrow membrane, without equa-
torial constriction, 3.3-4.7 gm in width in equa-
torial area. Endoaperture is meridional furrow
with marked resemblance to ectoaperture,

without marginal costae. Polar area indices are 0.
30-0.33.

Seulpturing and structure (Fig.3): The exine is
semitectate with a reticulate pattern, 2-4 gm in
thickness. The lumina is smaller towards the
furrows and larger in the center of apocolpium
and mesocolpium, 2-3 xgm in breadth. The apocol-
pium includes 15-25 lumina. Near the furrows the
diameter of lumina is equal to the breadth of
muri, sometimes the reticulate pattern changes
into discontinuous or granular pattern, and ekte-
xine gradually thins, chiefly at the margo. The
reticulum sometimes extends in poleward direc-
tions independently of grain size and P/E ratio.
The surface of the furrow is sparsely covered
with ektexinous granules of various sizes and
shapes. The columellae also has variable size and
shape, 0.2-0.5 gm in diameter or a maximum 1.3
pm in breadth. There are lines in a distinct
symplicolumellate pattern only under the muri.
No free columallae are in lumina. The ektexine is
thicker than the endexine. The ektexinous furrow
membrane is very thin, 0.2-0.5 gm in thickness.
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in glycerol-jelly, as single-grain prepar-
ations, this method would be most
helpful in the identification of fossil
pollen grains.

We are grateful to Dr. Shuichi
NOSHIRO, Wood Technology Division,
Forestry and Forest Products
Research Institute, Tsukuba, for his
offer of one of the study specimens.
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Fig. 2.

aralioides from specimens of NOSHIRO no.38. A : Grain size
measured after swelling in glycerol-jelly for one year. B:
immediately after mounting in

Grain size measured
glycerol-jelly, C: Grain size in silicon oil.

membrane is very thin, 0,.2-0.5 um in thickness.

Comments

Pollen grains of Trochodendron mounted in
glycerol-jelly are larger than those in silicone oil,
and after swelling an year their P/E ratio and the
variation range of size became larger. Pollen
swelling via the glycerol-jelly method has been
reported in many modern taxa (CHRISTENSEN,
1954 ; ANDERSEN, 1960 ; TsuJ1, 1982, 1986). A P/
E ratio increases following the glycerol-jelly
method is also reported in pollen grains with
several meridional furrows, such as Platvcodon
and Melia (TSUJI, 1982, 1986). Though the
increase in the variation range is the first report
in this paper, it may be inferred that the modifica-
tion of pollen size and shape in glycerol-jelly
would be similar in colpate or colporate pollen
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Fig.3. Pollen grains of Trochodendron aralioides from specimens of NOSHIRO no.38 after swelling in
glycerol-jelly for one year, under the light microscope. A,B: LO-pattern of the exine in the
apocolpium. C,D : LO-pattern of the exine in the mesocolpium. E,F : LO-pattern of the exine around

the furrow. Scale bars represent 5 gm.
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