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Morphological studies on the pollen grains
of the Canadian species of Typha*

Mizuo MIZUNO** Futoshi YAMAZAKI***and Kazuko TAKI***

The electron microscopic study on the pollen grains of some Canadian species of Typha is carried out,
and its results are as follows.
1) The pollen grains of three kinds of Cattails, namely Typha latifolia, T. angustifolia and T. xglauca can
be discriminated by comparison with shapes and germinal aperture- -diameters. It can not be possible to be
discriminated by comparison with interior configurations.
2) It can not be possible to be found the remarkable features by comparison among shapes, muri-widths
Jumina-numbers per unit areas and pollen walls on the ornamentations of three species of Typha.
3) Though monads, dyads, triads and tetrads are found in one unit of specimen in the pollen grains of
T. X glauca which is the hybrid between T. latifolia and T. angustifolia, the major ones are monads
(97.29%) and it is recognized that the pollen grains of 7. X glauca simultaneously possess each characters of
two species of Typha.
4) The exterior and interior configurations of the pollen grains of Typha latifolia which was reported by

the authors and offered from Canada were the same.

+ Presented at the 18th Meeting of the Palynological Society of Japan, Tokyo, October 1977.
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About six species'™ of the pollen grains were observed with the light microscope on Cattails ( 7ypha
sp.) and the electron microscopic examinations on the pollen walls were reported on four species!*® As the
authors obtained the pollen grains of Typha latifolia, T angustifolia and T. X glauca (T. latifolia X T.
angustifolia) from Canada, the comparative studies of them among the pollen grains of the Japanese spe-
cies of Typha and the Chinese crude drug called “Puhuang” were carried out, and its results were

reported here.
Experimental

Materials and Methods

Typha latifolia L. : East River Point, Lunenburg Co. Nova Scotia, June 7 1938.

Typha angustifolia L. . Port Burwell, Elgin Co. Ontario, June 24 1952.

Typha X glauca  GODRON : Fox Point, Lunenburg Co. Nova Scotia, June 29 1949.

The pollen grains were soaked into 3% glutaraldehyde —0.05M sodium cacodylate buffer solution (pH
7.4) and 2~3 drops of 2~3% surfactant solution were added.

After fixing for three hours in the room temperature with shaking sometimes. They were washed three
times for one hour by the buffer solution, and after dehydration with acetone series, they were set onto an
alminum stub with the capillaries. After drying, they were vacuum-coated with carbon and gold, then the
exterior configurations were observed with the scanning electron microscope (JSM-S1). On the other hand,
the pollen grains which were fixed in 3% glutaraldehyde were postfixed in 1% osmium tetraoxide —0.05M
sodium cacodylate buffer solution (pH 7.4) for three hours in the room temperature with shaking some-
times. After dehydration with acetone series, they were embedded into the mixed resin (Epon 812-Araldite
6005) and sectioned. The sections were doubly stained with uranyl acetate reagent and lead citra£e rea-
gent® The interior configurations and the pollen walls were observed with the transmission electron micro-

scope (JEM-100B). The pollen grains of 7. X glauca were observed with the light microscope, too.

Exterior Configurations of the Pollen Grains

Typha latifolia : Tts pollen grains were vellow tetrads and tetrad 7B® types® (Fig. 1.). Its dimensions
were P (Polar diameter) XE (Equatorial diameter)=32.3X16.24um, ornamentations were subreticulum,
muri-widths were 0.56,m, lumina-numbers per square 3ym on the sculpture were 11 and germinal aper-
ture-diameters were 2.1xm in average (Table 1.). Each member of tetrads was cohered with the bridge-
like organisms, which were the developed tectums" (Fig. 1.).

T. angustifolia : Its pollen grains were yellow monads and ulcerate 3A¢ types (Fig. 2.). Its dimensions
were PXE=203X22.14m, ornamentations were subreticulum, muri-widths were 0.524m, lumina-numbers
per square 3xm on the sculpture were 12.2 and germinal aperture-diameters were 3.3um in average (Table
L).

7. X glauca : Yellow monads, dyads, triads and tetrads were found in one unit of specimen in its pollen
grains (Fig. 3.). Monads were ulcerate 3A® types and tetrads were tetrad 7B* types. Dimensions were

PXE=19.6X22.24m in monads, 31.0x19.5,m in dyads, 36.2X21.3um in triads, 32.2X195,m in squared
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Fig. 1. Pollen Grain of Typha latifolia

a - whole view b : ornamentation ¢ : cohered portion d : aperture

Ty

Fig. 2. Pollen Grain of Typha angustifolia

a : whole view b : ornamentation ¢ : aperture
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Fig. 4. Germinal Apertures of the Pollen Grains of Typhax glauca
a:monad b:dyads c:triads d: tetrads

i

Fig. 5. Comparative Observations on Cohesion of the Pollen Grains of Typha spp.
A T Xglauca B : T. latifolia
a:dyads b :triads c : tetrads
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tetrads and 50.0X19.4xm in lineared tetrads. Ornamentations were similar subreticulum each other.
Muri-widths were 0.47~0.57,m, lumina-numbers per square 3pm were 10.4~13.6 and germinal aperture-
diameters were 1.9~22um (Fig. 4.) (Table ). Though each member of dyads, triads and tetrads was
cohered with such bridge-like tectums as that of 7. latifolia, the numbers of the tectums were very few
and their lengths were longer than those of 7. latifolia. For examples, the lengths were 9um in lineared
tetrads as against 1.0~1.2um in 7. latifolia (Fig. 5.).

When the pollen grains of 7. X glauca were observed with the light microscope, the items of four types
of the pollen grains were monads : 1402 (97.2%), dyads : 19 (1.3%), triads : 8 (0.5%), squared tetrads : 13
(0.9%) and lineared tetrads : 1(0.1%) in total numbers or 1443.

Interior Configurations of the Pollen Grains

The pollen walls of three species of 7Typha were composed of ektexine (tectum, columella and foot-

layer), endexine and intine (Fig. 6.). The numerical values on the pollen walls and the ridge-heights were
indicated in Table I

Fig. 6. Comparative Observations on the Pollen Walls of 7ypha spp.

A - T latifolia B : T. angustifolia  C : T.X glauca
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Table . Exterior Configurations of the Pollen Grains of Typha spp.

. dimensions dimensions lumina-number . germinal aperture
EpERORNS P x E per individual grain square 3um dinxtigher
32.3 16.2 16.8 16.2 0.56
T. latifolia 31.0-33.7 X 16.0-16.5 15.0-17.5 X 16.0-16.5 7-11.0-14 0.42-0.74 1.9-2.1-2.3
20.3 22.1 0.52
T. angustifolia 19.0-21.0 X 21.0-23.2 — 9-12.2-17 0.42-0.63 2.9-3.3-4.0

T. X glauca 19.6 22.2 0.57
monad 19.0-20.2 X 21.2-23.0 —_— 8-10.4-14 0.42-0.74 1.8-2.0-2.2
31.0 19.5 15.3 19.5 0.47
dyads 30.0-32.8 X 17.2-23.6 13.2-17.2 X 17.2-23.6 ~ 9-11.0-14 0.40-0.60 1.8-1.9-2.1
21.3 11.5 21.3 0.49
triads 36.2 X 20.7-22.4 10.3-15.5 X 20.7-22.4 11-13.6-17 0.40-0.70 2.0-2.1-2.2
squared 32.2 19.5 15.1 19.5 0.52
tetrads  31.0-32.8 X 19.0-20.7 13.8-15.5 X 19.0-20.7 10-13.2-16 0.40-0.75 2.1-2.2-2.4
lineared 19.4 12.1 19.4 0.52
tetrads 50.0 X 19.0-20.7 10.3-15.5 X 19.0-20.7  7-10.4-14  0.40-0.70 2.2
P : Polar diameter unit : gm
E : Equatorial diameter
Table II. Interior Configurations of the Pollen Grains of Typha spp.
specimens tectum columella foot-layer endexine intine ridge-height
0.37 0.21 0.36 0.06 0.39 0.30
T. latifolia 0.23-0.53 0.13-0.33 0.20-0.53 0.03-0.10 0.25-0.67 0.27-0.40
0.43 0.19 0.32 0.04 0.24 0.35
T. angustifolia 0.40-0.50 0.15-0.30 0.27-0.40 0.03-0.07 0.20-0.27 0.30-0.40
0.41 0.31 0.28 0.05 0.28 0.32
T. X glauca 0.30-0.50 0.20-0.50 0.25-0.45 0.03-0.10 0.10-0.40 0.25-0.45

unit : gm

The pollen walls of Typha latifolia,

Results and Discussion

T. angustata and 7T. orientalts which were observed with the ele-

ctron microscope and already reported” by the authors, and the similar observations on 7. latifolia, T.

angustifolia and T. X glauca were reported now. Though the authors have observed the pollen walls of five

species of Typha, it was difficult to discriminate them because their structures were very similar. But it

was recognized to be able to discriminate the pollen grains observing the dimensions and germinal aper-

tures with the electron microscope on the exterior configurations.

It can not be possible to be found the remarkable features by comparison among shapes, muri-widths,

lumina-numbers per unit areas and pollen walls as indicated in Table I on the ornamentations of three
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species of Typha.

Monads, dyads, triads and tetrads were found in one unit of specimen in the pollen grains of 7. X glauca
which was the hybrid between 7. latifolia and T. angustifolia. The bridge-like tectums in the cohered
portions of each member of dyads. triads and tetrads were less numbers and longer than those of 7.
latifolia, so they were not so strongly cohered as that of 7. latifolia. The pollen grains of dyads, triads and
tetrads were all abortive in shapes, and the major ones were monads (97.2%). The dimensions of monads
agreed with those of 7. angustifolia and its germinal aperture-diameters agreed with those of 7. latifolia.
It was recognized that the pollen grains of 7. X glauca simultaneously have possessed each character of
two species of Typha.

When measured the ridge-heights of the pollen grains of 7. latifolia, T. angustifolia and T. X glauca,
they were almost the same as indicated in Table II. Therefor the authors could not recognize the facts that
the ridge-height was highest in 7" X glauca and lowest in 7. latifolia as reported by Dugle?

The exterior and interior configurations of the pollen grains of Tvpha latifolia which was reported by the
authors” and offered from Canada were the same.

Once “Han Puhuang” which was one of the Puhuang of the Chinese origins was identified as 7" angus-
tifolia with the references® by the authors, but though its germinal aperture-diameters were agreed with
those of 7. angustifolia in Canada, its dimensions were not similar each other by the electron microscopic

observation. So it was presumed that “Han Puhuang” was originated in another species of 7Typha.
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