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Seasonal fluctuations of the airborne pollen
grains & spores in Chiba Prefecture (2).

Additional notes on Pinus pollen by the SEM.

Masa IKUSE*, Norio SAHASHI*, Yoko OHKURA* and
Masaru TAKAGI*

In our previous reports®® we have been investigated to clarify on the relationship between the dispersal
counts of pollen grains and humid influence at the onset of pine pollination. In the present paper we try
reagain further investigations about this noticeable problem in early May, 1977. The results gave us more
important effect about the relationship of the effect of humidity and the dispersal pollen grains (Table 1 &
2).

While we have new airborne collecting method in the tree season. This method was carried out in an
instrument shelter (Fig. 1). The results are as shown in the table 3 and 4.

Furthermore we set the pollen-slide shelter" besides Narashino City, i. e. Kisarazu, Mobara and Sakura
(Fig. 2). Both in the tree and ragweed season in 1977, the airborne pollen grains of Cryptomeria japonica,
Pinus spp. and Ambrosia elatior were investigated at above the four urbanized areas. The comparative
pollen counts at the different localities gave us some interesting results (Table 5, 6 & 7).

Another investigations for Pinus pollen grains by the scanning electron microscope was done both from
the detail of the surface and the section of the pollen wall. We found some noticeable observations on the

Pinus pollen wall or its saccus, and the fine relief on the proximal face of the body (Pl I & II).
Materials and Methods

The standard pollen-slide shelters were set at Narashino (1 m and 15 m above the ground), Kisarazu (1
m and 20 m above the ground), Mobara (2 m above the ground) and Sakura (2 m above the ground). The

slide was replaced daily or every two days. While a slide was laid in the instrument shelter and the results
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were compared with those of the pollen-slide shelter.

Fig. 1. A slide is setting in the instrument shelter, arrow points to the slide holder.

In the meantime, on May the second in 1977, we have observed the fluctuations of the dispersal pollen
counts of Pinus thunbergii at every hour during 24 hours, at Narashino City both 1 m and 15 m above the
ground.

The method of preparation and identification of species was taken almost as our previous paper®.

The SEM materials were collected at Narashino and Kisarazu City during in full pine pollination in 1976
and 1977. Both the pollen grains and their sections were coated with thin gold metal after critical point*.

Sections were made with a freezing microtome at a thickness of 4 xm.
Results and Discussion

In the previous report® we observed an unexpected dispersal pollen counts at the onset of pine pollina-
tion. In spite of the higher humidity, there was a large number of the pollen counts collected in an hour
before the rain starts (Table 4). Usually the maximum dispersal pollen counts of the Pinus pollen grains
has been obtained almost at the lowest humidity during the day. In this time we got only small peaks at
noon in spite of the low humidity, then there was a highest peak during an hour at the midnight both 1 m
and 15 m above the ground (Table 1 & 2). This unexpected phenomenon must be derived from a sudden

drop in humidity as shown in the table 1 and 2. Effectually of this observation, the maximum Pinus pollen

*Critical point dry method : Materials were dehydrated in normal method by alcohol series, and substituted

for n-amyl acetate, and then resubstituted for liquid-CO, at its critical point.
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counts must be observed at a sudden drop in humidity without distinction of day and night. Also we
consider that some another wind-pollinated flowers can be obtained same results as in the present study.
Table 3 shows the comparative dispersal pollen counts of Cryplomeria japonica collected at the height of
1 m and 15 m above the ground in Narashino City. The pollen-slide shelter was set at the location of A
and B. While at location C, we set an instrument shelter and a slide was laid in it (Fig. 1). In the present
results we could not get sharp peak than the previous paper®. The highest peak shows 601 grains at 1 m
above the ground, and 15 m above the ground, we got only 224 grains that was about one-tenth in the
previous season (2260 grains were counted in 1976). While in the instrument shelter, we observed more
two sharply peaks than the pollen-slide ones. On the contrary, the effect of the dispersal pollen grains of
Pinus spp. were obtained two sharp peaks as shown in the table 4. The sudden drop in number on the
25th of April was caused by the rainfall. The maximum daily counts of Pinus thunbergii was nearly equal

to that of the previous survey (1737 grains were collected in 1976). In the meantime, the effect of the
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A Location of Narashino City (15m above the ground)
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C. ca 5m west of B (put a slide inside the instrument

places in Narashino City (Cryptomeria places in Narashino City (Pinus spp.,

japonica, 24h/10cm?) 24h/10cm?)
collected grains in the instrument shelter brought satisfactly results at least from a view-point of the pollen
counts. The method of the pollen counts using the instrument shelter seems fairly good for the Pinus
pollen grains (Table 4). We also suspect that it may be good for wind-pollinated flowers. But we must
have more investigations about this new method, especially the relationship among pollination, rainfall and
wind velocity.

Further investigations in this study, the pollen counts of Cryptomeria japonica, Pinus spp. and Ambrosia
elatior were investigated at the different urbanized four areas (Fig. 2) during both tree and ragweed
season in 1977. On Cryptomeria japonica, the slide sampls were obtained per two days (48 hours). The

different four localities pollen counts are summarized in the table 5. The maximum pollen counts in each
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locality is almost same period. But the pollen counts are obtained variously, i. e. the large number of pollen
counts (the highest peak is 4655 grains) was given at Kisarazu City, about 35 km south of Tokyo, while at
Narashino City, about 25km east of Tokyo, only 361 grains were collected even the highest peak in this
season. We can not grasp well enough the reasons of the various results even to this day. But we believe
that some principal reasons of the various pollen counts at the different areas are the weather condition

(especially rainfall, humidity and wind velocity), the influence of the urbanization and the vegetation of the
plants.
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localities in Chiba Pref. (Ambrosia
elatior, 48h/10cm?)

areas in Chiba Prefecture in 1977.



14 Japanese Journal of Palynology No.21 1978 Ikuse et al : Seasonal fluctuation of airborne (2)

On Pinus spp. (almost pollen counts is P. thunbergii according to its pollination), the maximum pollen
counts was obtained at Sakura City, about 40 km east of Tokyo (Table 6), that is 6487 grains, and the
minimum counts is 1340 grains at Kisarazu City. The result of Kisarazu City is an interesting fact that
Cryptomeria pollen counts is the largest but Pinus pollen is the smallest. This may be caused by the
different vegetation on both plants at southern region of Chiba Prefecture.

On Awmbrosia elatior (Table 7), we got a higher peak at Narashino City, but 178 grains were counted
only on account of the maximum counts than any other localities. The main reason of the ragweed pollen
poor counts in this season must be sure about the weather condition. In August of 1977, it went on raining
for fifteen days or so, and just onset of the ragweed pollination. The relationship between the dispersal
Ambrosia pollen counts and humid influense were carried out by many authors, i. e. Ogden et al. (1969)
reported a further survey of Amébrosia pollen counts and others. In this report, Ambrosia pollen counts and
humidity seems correlated with each other (Fig. 3). We already have investigated the correlation between

Ambrosia pollen counts and humidity in the previous paper®.

Fig. 3. Diagram of Pinus pollen grain, E: A saccus which surface shows in the plate [. E. D & F: Polar
view, proximal face, a part of the surface is shown in the plate . D & F. G: Marginal ridge,

between the body (cap) and the saccus (bladder), a part of this area shows in the plate II. G.

One of the purpose of this survey, we wanted to find some different characters between Pinus thunbergii
and P. densiflora pollen grains using the SEM observations. Pollen grains of P. thunbergii and P. densiflora
are indistinguishable from each other by the light microscopic study. One of the authors, Ikuse (1956) could
not find a different character between two species. In the present study, we observed both the fine
structure their pollen surface and pollen wall of P. thunbergii (P1. 1 & 1II). A fresh pollen grains (non
critical point) of P. thunbergii shows usually dry and shrink condition (P1l.I. C). This causes the two
sacci (bladders) to press tightly together, so that the germinal furrow can not seen even if from the distal
face. But after the critical point, the pollen grains are expanded just like moist condition as in view of the
light microscope (P1. I. A & B). In this indication, a germinal furrow can be seen clearly on the distal face
(P1. I. A. arrow). Furthermore the fine structure of saccus (PlL. I. E.), proximal face (Pl. 1. D). and the
marginal ridge between saccus and body (Pl II. G) are also clearly visible. We found two different micro-

pores (Ueno, 1958, 1960, 1978), large and small ones (Pl. I. E; white and black arrows). Usually large micro-
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pores are very few through the surface of a saccus. We further observed a fine structure of the proximal
face of P. densiflora pollen grains (Pl. I. F). A lot of materials have not investigated in this study, but at
least some of fresh materials in this study, we found smaller convolute sculptures on the proximal face in
P. densiflora than P. thunbergii (Pl 1. D). However some materials of P. thunbergii have equally orname-
ntations as in P. densiflora. About this important character will be discussed later. Meanwhile the section
of Pinus pollen walls were already investigated by some authors?-*»'"' But further study by the SEM of
the pollen wall of P. thunbergii may be for the first time in the present paper. The section of near the
marginal ridge (Pl II. H) has an interesting view, especially the structure of the columellae (black arrow).
This prominent columella can only be observed at inner surface of the saccus. The section wall of the
germinal furrow (PL II. I, black arrow) and in a saccus of the exine surface (white arrow) are almost
smooth, On the contrary, the section of central part of proximal side of the body (Pl II. J) shows irregu-
lar convolute tectum, short columellae, thin foot layer (black arrow) and thick intine (white arrow). The
section of saccus (Pl. II. K) and its enlarged part (Pl. II. L) are shown large reticulate structure and smaller
one. Erdtman (1965) observed carefully these large or small reticulate structure by the light microscope. He
observed acetlyzed pollen grains of P. silvestris in aqua distillata. From his photographs (Pl. 17, 18 &19),
somewhat irregualr small reticulate structure is seen near the root of the saccus which is attached to the
body. We also have observed this small reticulate structure at the inside wall of the root of saccus (Pl II
K, white arrow). From the results of the SEM survey, we conclude that the membranous murus-like ridges
which observe inner wall of the saccus consist of the prominent columellae are homologous with the short

columellae which can be seen in the exine of the proximal surface of the body.
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Explanation of Plate I

A - E.  Pinus thunbergii, A: Polar view with the smooth distal face, the two finely granular sacci (bladde-
rs) are expanded, arrow points to the germinal furrow (after critical point). B: Polar view with the coarsely

granular proximal face (after critical point). C: An oblique lateral view with the two sacci to press tightly

together, effectually closing the germinal furrow (non critical point).
D: Detail of the exine surface of the body near the proximal area, showing irregular convolute sculptures

with faintly micropores (after critical point). E: Detail of a part of saccus surface, black arrow points to the

micropore, white arrow points to the more large micropore (after critical Point).
F:  Pinus densiflora, detail of the exine surface of the body near the proximal area, showing somewhat

small irregular convolute sculptures than that of P. thunbergii (after critical point).
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Explanation of Plate II

G:  Pinus thunbergii, a part of pollen grain, detail of the exine surface of the body (left) and a saccus
(right), arrow points to the marginal ridge.

H - L. Sections of the pollen grains of P. thunbergii.

H. A part of near the marginal ridge (white arrow), black arrow points to the prominent columellae of the
proximal root of a saccus. I: Almost cut in half of the pollen grain, black arrow points to the germinal
furrow, white arrow points to the inner exine of the saccus. J: Central part of proximal side, showing
irregular convolute tectum, columellae, foot layer (black arrow), white arrow points to the thick intine. K:
Almost cut in half of saccus with slightly part of the body and showing inside wall of the pollen grain,
arrow points to the root of the saccus.

L: Part of the inside wall of the saccus, the reticulate structure seems to form somewhat thick but

interrupted membranous wall.
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