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Akemi Dor* . Pollen morphology of four East Asian species of Forsythia (Oleaceae)
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Forsythia, a genus with six species, is a deciduous tree and confined to temperate areas in Asia
and Europe. Forsythia pollen have been only briefly characterized by light microscope (LM) observa-
tion (WODEHOUSE, 1935; ERDTMAN, 1952; etc.). Our present knowledge of pollen morphology among
East Asian species of Forsythia is scant. Here we report LM and SEM observations of pollen from
four species with one variety: F. suspensa (THUNB.) VAHL, F. japonica MAKINO, F. japonica var.
subintegra HARA, F. viridissima LINDL., and F. koreana (REHDER) NAKAI. These species are distribut-
ed in Japan, Korea, and China.

Materials and methods

Most pollen was obtained from living specimen trees cultivated at the Botanical Garden of Osaka
City University (KBG), in Kisaichi, Katano, Osaka Prefecture. Voucher specimens of the dried leaves
and pollen are deposited in the Laboratory of Plant Taxonomy and Palaeobotany, Faculty of Science,
Osaka City University (OSCU). For LM, the pollen was acetolysed according to ERDTMAN (1960) and
mounted in glycerol-jelly. The dimensions given here are based on measurements of 70 grains. The
slides are housed at OSCU for permanent reference. For SEM, acetolysed pollen was fixed to stubs,
coated with gold and examined with an Akashi Beam Technology microscope (ALPHA-25A). The
morphological terminology of REITSMA (1970) and MOORE ef al. (1978) has been followed. The
specimens examined and their provenance are as follows:
Forsythia suspensa (THUNB.) VAHL: KBG (cultivated), Katano, Osaka Pref., Japan, Akemi Do1, Apr. 3,
1993, OSCU (93A27); KBG (cultivated), Katano, Osaka Pref., Japan, Akemi Dol, Apr. 15, 1993, OSCU
(93A96).
Forsythia japonica MAKINO: KBG (cultivated), Katano, Osaka Pref., Japan, Akemi Doi, Mar. 29, 1993,
OSCU (93A2).
Forsythia japonica var. subintegra HARA: Kankakei, Utiumi, Shodo Is., Kagawa Pref., Japan, Akemi
Dol, Apr. 26, 1994, OSCU (94A30).
Forsythia viridissima LINDL.: KBG (cultivated), Katano, Osaka Pref., Japan, Akemi Doi, Mar. 29, 1993,

Table 1 Grain size and P/E ratio of Forsythia

Species and specimens P(uew) E(um) P/E ratio

Forsythia suspensa

93A27 28.8-(32.1)-36.3  32.5-(36.9)-41.3 0.8-(0.87)-0.93

93496 25-(30.5)-35 28.8-(37.0)-41.3 0.75-(0.83)-0.89
Forsythia japonica

93A2 27.5-(29.2)-32.5 30-(32.4)-35 0.82-(0.90)-1.0

Forsythia japonica
var. subintegra

94A30 26.3-(31.4)-35 31.3-(35.0)-38.8  0.8-(0.90)-0.96
Forsythia viridissima

93A1 26.3-(30.4)-33.8  27.5-(33.0)-35 .85-(0.92)-0.96

93A95 26.3-(30.5)-32.5 28.8-(32.5)-35 0.85-(0.94)-1.04

Forsythia koreana
94A29 27.5-(33.6)-37.5 28.8-(33.6)-38.8 0.71-(1.0)-1.08
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Figs. 1-12 1-6, Forsythia suspensa (specimen 93A96). 1, 2, equatorial view. 3, polar view. 4,
columellae in mesocolpium. 5, columellae in apocolpium. 6, sculpturing around aper-
ture. 7-12, Forsythia japonica (specimen 93A2). 7, 8, equatorial view. 9, polar view. 10,
columellae in mesocolpium. 11, columellae in apocolpium. 12, sculpturing around
aperture. 1-3, 7-9, LM %1000. 4, 5, 10, 11, LM x5000. 6, SEM x 8600. 12, SEM X 5400.
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Figs. 13-24
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13-18, Forsythia japonica var. subintegra (specimen 94A30). 13,14, equatorial view. 15,
polar view. 16, columellae in mesocolpium. 17, columellae in apocolpium. 18, sculptur-
ing around aperture. 19-24, Forsythia viridissima (specimen 93A95). 19, 20, equatorial
view. 21, polar view. 22, columellae in mesocolpium. 23, columellae in apocolpium. 24,
sculpturing around aperture. 13-15, 19-21, LM x1000. 16, 17, 22, 23, LM X5000. 18, 24,
SEM x6800.
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Figs. 25-30 25-30, Forsythia koreana (specimen 94A29). 25, 26, equatorial view. 27, polar view. 28,
columellae in mesocolpium. 29, columellae in apocolpium. 30, sculpturing around
aperture. 25-27, LM X 1000. 28, 29, LM X5000. 30, SEM X 6800.
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OSCU (93A1); KBG (cultivated), Katano, Osaka Pref., Japan, Akemi Do, Apr. 15, 1993, OSCU (93A95).
Forsythia koreana (REHDER) NAKAL Kankakei, Utiumi, Shodo Is., Kagawa Pref., Japan, Akemi Do,
Apr. 26, 1994, OSCU (94A29).

Results

Pollen grains are emission symmetrical trizonocolporate with a wide range of variation in size,
25- 37.5 gm in length and 27.5-41.3 gm in width, mostly adequate to subtransverse in the P/E ratio
class. The outline is circular to convex triangular in polar view, mostly elliptic in equatorial view.
The ectoaperture is an elongated tapering colpus, 3-4 gm in breadth at the equator. The endoaper-
ture is an obscure rounded pore (Figs. 1, 7, 13, 19, 25). The ektexine is semitectate with a reticulate
pattern and simplicolumellate under muri. Many ektexinous granules, 1.5-2 zm in diameter, stand on
the colpus membrane just above the endoaperture. The reticulate pattern is a complex of big and
small types of lumina (Figs. 16, 17). The lumina along the colpus and in the apocolpium is smaller
than that in the mesocolpium. In the lumina, the ektexinous granules stand sparsely.

Comments

WODEHOUSE (1935), ERDTMAN (1952), IKUSE (1956), SHIMAKURA (1973), and NAKAMURA (1980a, b)
described the general characteristics of the pollen morphology of Forsythia, i.e., shape of grains,
aperture morphology, and structure and sculpturing of exine, based on the observations with LM.
From the present study it is apparent that (i) the lumina along the colpus and in the apocolpium is
smaller than that in the mesocolpium, and (ii) the granules stand sparsely in lumina. Pollen charac-
teristics suitable for distinguishing each species were not found in the present observations.
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