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Pollen Morphology of Japanese Oxytropis (Leguminosae)
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The pollen morphology of the four Japanese Oxytropis species was examined by
scanning electron microscopy. The genus was characterized by prolate
tricolporate pollen grains with perforate to reticulate exine structures. Oxytropis
shokanbetsuensis, which is endemic to Mt. Shokanbetsu, Hokkaido, northern
Japan, was distinguished from the other Japanese Oxytropis species by having
pollen grains with more fine perforate exine structures (diam. of perforations less
than 0.3 £m), indistinct equatorial constrictions of the colpi and a longer polar di-

ameter.
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Oxytropis (Leguminosae) consists of about 300 species """ of perennial herbs or shrubs which are
found in temperate and arctic regions of the Northern Hemisphere. In Japan, five " or six“ ™"
Oxytropis species grow in dry and stony areas of the alpine zone.

References to earlier descriptions and illustrations of pollen grains of the genus Oxytropis are listed

by Thanikaimoni‘" ' and Tissot

a2)

. They conducted all pollen morphological studies on Oxytropis by
light microscopy, but there have been no palynological studies employing electron microscopy. The
pollen of the tribe Galegeae, which includes Oxytropis, is generally tricolporate having predominantly
perforate or finely reticulate tectum types with little variation or specialisation®. Such a
"stenopalynous” state may explain why most palynologists have not carried out pollen morphological
studies on Oxytropis by electron microscopy until now.

In the present study the pollen morphology of the four Japanese Oxytropis species was examined by
scanning electron microscopy (SEM) and the infrageneric variation of pollen morphology was clari-
fied.

Materials and Methods

Pollen was obtained from herbarium specimens housed in the Botanic Garden, Hokkaido Univeristy
(see Specimens Investigated). The materials were acetolysed for 3-4 minutes, washed in distilled
water, and dehydrated in an ethanol series. The acetolysed pollen was air dried on specimen stubs
with 70 % ethanol, sputter-coated with gold, and examined with an MSM 4C-101 SEM. As the measure-
ments are based on less than 10 pollen grains per species by SEM, the values should be understood as

(1)

approximate. The descriptive terminology used follows mainly Erdtman®’ and Praglowski and
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Punt .

Results

Pollen descriptions
Oxytropis campestris subsp. rishiriensis (Figs. 1-6)

Pollen grains 3-colporate, prolate. P (polar diameter)=33-34 £ m, E (equatorial diameter)=22-24
um; P/E=1.40-1.46. Amb circular to rounded triangular. Apocolpium diameter 11-13 u m. Colpi
26-29 £ m long, 1.2 #m wide, with rather long (5-6 £ m) equatorial constrictions (cf. constricticolpate,
Erdtman™) with more or less obtuse ends. Colpus membrane granular.

Exine perforate to reticulate. In mesocolpia, perforations with a maximum diameter of about 0.8
um, solitary, elliptical or fused in groups of 2, forming narrow and short irregular shapes, 15-20 per
25 £ m*; reduced in number and size towards the colpi; enlarged in size (a maximum diameter up to
1.2 #m) in the intermediate areas between the mesocolpia and apocolpia. In apocolpia, perforations
with a maximum diameter of about 0.4 xm, solitary and circular in shape and sparsely spaced, 15-20
per 25 £ m”.

O. japonica var. sericea (Figs. 7-12)

Pollen grains 3-colporate, prolate. P=27-30 x m, E=18-20 y m; P./E=1.38-1.54. Amb circular.
Apocolpium diameter 9-10 um. Colpi 21-23 #m long, 1.2 ¢ m wide, with rather long (4-5 £z m) equato-
rial constrictions, with more or less pointed ends. Colpus membrane with sparsely spaced or indis-
tinct granules.

Exine perforate to reticulate. In mesocolpia, perforations with a maximum diameter of more than
1 #m, solitary, elliptical, or fused in groups of 2-3, forming broad and sometimes long irregular
shapes, 25-30 per 25 £ m*; reduced in number and size towards the colpi, especially their equatorial
margins; enlarged in size (a maximum diameter up to 1.2 £m) in the intermediate areas between the
mesocolpia and apocolpia. In apocolpia, perforations with a maximum diameter of about 0.5 £ m,
solitary and circular in shape, 25-30 per 25 £ m”®.

0. megalantha (Figs. 13-18)

Pollen grains 3-colporate, (subprolate) to prolate. P=32-36 um, E=23-25 um; P,/E=1.32-1.54. Amb
circular to rounded triangular. Apocolpium diameter 9-12 # m. Colpi 23-30 £ m long, 1.7 um wide,
with rather short (2 £ m) equatorial constrictions, with more or less blunt and indistinet ends. Colpus
membrane granular.

Exine perforate to reticulate. In mesocolpia, perforations with a maximum diameter of about 0.5
(m, usually solitary, circular and elliptical, 30-35 per 25 £ m® reduced in size and number towards the
colpi, especially their equatorial margins; enlarged in size (a maximum diameter up to 1.0 zm) in in-
termediate areas between the mesocolpia and apocolpia. In apocolpia, perforations with a maximum
diameter of about 0.7 xm, solitary, circular and elliptic, often fused in groups, forming irregular
shapes, 10-15 per 25 um®.

O. shokanbetsuensis (Figs. 19-24)

Pollen garins 3-colporate, prolate. P=37-40um, E=25-28 y m; P, E=1.44-1.57. Amb rounded tri-
angular to 3-lobate. Apocolpium diameter 13-15#m. Colpi 28-31 £ m long, 2 £ m wide, without distinct
equatorial constrictions (or easily broken by acetolysis treatment). Ora exposed, 6-7#m long. Ends
of colpus more or less obtuse. Colpus membrane with sparcely spaced granules.

Exine perforate. In mesocolpia, perforations with a maximum diameter of usually less than 0.2
#m, solitary, circular or elliptical, and sometimes fused in groups of 2-3, sparsely spaced, about 20

per 25#m’. In apocolpia, perforations with a maximum diameter of 0.2 £ m, circular and elliptic,
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more sparsely spaced, about 15 per 25 £ m®.
Pollen types

Two pollen types are distinguished based on exine structure, aperture details and grain size.
Key to pollen types:

A. Pollen grains with perforate to reticulate exine structure, perforations with a maximum diame-
ter of more than 0.8 #m, colpi with distinct equatorial constrictions (bridges) covering ora,
polar diameter 27-36 £m................ 0. campestris-type

(0. campestris subsp. rishiriensis, O. japonica var. sericea, O. megalantha)
AA. Pollen grains with perforate exine structure, perforations with a maximum diameter of 0.3m,
colpi without distinct equatorial constrictions, ora exposed, polar diameter 37-40 zm ..............

0. shokanbetsuensis-type (0. shokanbetsuensis)

Discussion

According to Ikuse, the tricolporate pollen grains (26-27.5 X 22-23.5 g m) of Oxytropis japonica var.

16)

japonica have a reticulate pattern with the lumina of less than 0.8 #m in diameter " or subreticulate

with the lumina of 1 #m in diameter “”

. Bouda " reported that Oxytropis japonica var. japonica has
spherical tricolporate grains (35 X 35 #m) with a reticulate pattern and the lumina of 0.6 £ m in diame-
ter and O. japonica var. sericea and O. megalantha have prolate tricolporate grains (24 X 12 ¢ m and
95 X 151 m, respectively) with a more fine reticulate pattern. Ikuse and Bouda did not acetolyze the
pollen grains, so we can not directly compare their values with ours, especially considering the P/E
ratios described by Bouda"”, which may be based on the shrunken grains. As the pollen of Oxytropis
japonica var. japonica was not examined in the present study, the pollen morphological differences be-

tween the two varieties of Oxytropis japonica indicated by Bouda™

was not ascertained. In the present
study, the pollen of Oxytropis megalantha had more fine perforations in mesocolpia than that of O.
Jjaponica var. sericea.

Oxytropis shokanbetsuensis was distinguished from other Japanese Oxytropis species by having pol-
len grains with more fine perforation exine structures and indistinct equatorial constrictions of the
colpi. Furthermore, the pollen grains of Oxytropis shokanbetsuensis were the largest in size among
the four Oxytropis species examined here.

This species was described by Miyabe and Tatewaki® in 1935 as an endemic species to Mt.
Shokanbetsu, Hokkaido, northern Japan. They regarded it as being related to O. hidaka-montana
Miyabe et Tatewaki. In 1975, Toyokuni® regarded it as a subspecies of Oxytropis retusa of the Kurile
Islands; i. e., Oxytropis retusa Matsumura subsp. shokanbetsuensis (Miyabe et Tatewaki) Toyokuni,
but except him, all Japanese taxonomists recognized it to be an endemic species to Mt. Shokanbetsu.
As revealed in this study, distinct pollen morphology of Oxytropis shokanbetsuensis among Japanese
Oxytropis species may support its endemic status. Further critical macromorphological studies
should be conducted for this species.
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Legends for Figures

Figs. 1-6. Oxytropis campestris. 1. Equatorial view showing mesocolpium. 2. Detail of exine at
mesocolpium. 3. Oblique view showing detail of exine at mesocolpium to apocolpium. 4. Polar view.
5. Detail of exine at apocolpium. 6. Detail of colpus.

Figs. 7-12. Oxytropis japonica. 7. Equatorial view showing mesocolpium. 8. Detail of exine at
mesocolpium. 9. Detail of exine at mesocolpiun to apocolpium. 10. Polar view. 11. Detail of exine at
apocolpium. 12. Detail of colpus. Scale bars=10«m in Figs. 1, 4, 7 and 10; 5« m in the other Figs.

Figs. 13-18. Oxytropis megalantha. 13. Equatorial view showing mesocolpium. 14. Detail of exine at
mesocolpium. 15. Detail of exine at mesocolpium to apocolpium. 16. Polar view. 17. Detail of exine
at apocolpium. 18. Detail of colpus.

Figs. 19-24. Oxytropis shokanbetsuensis. 19. Equatorial view showing mesocolpium. 20. Detail of
exine at mesocolpium. 21. Detail of exine at mesocolpium on another grain. 22. Detail of colpus. 23.
Detail of colpus on another grain. 24. Oblique polar view. Scale bars=10xzm in Figs. 13, 16, 19 and 24;
5um in the other Figs.

Specimens Investigated

Scientific names follow Ohashi . Voucher specimens are preserved in the Herbarium of the Botanic
Garden, Faculty of Agriculture, Hokkaido University.
Oxytropis campestris (L.) DC. subsp. rishiriensis (Matsum.) Toyokuni JAPAN. Hokkaido, Mt.
Yubari, July 19, 1983, No. 4397.
O. japonica Maxim. var. sericea Koidz. JAPAN. Hokkaido, Mt. Taira-yama, June 30, 1982, No. 2640.
0. megalantha H. Boiss. JAPAN. Hokkaido, Isl. Rebun, June 29, 1983, No. 4328.
O. shokanbetsuensis Miyabe et Tatew. JAPAN. Mt. Shokanbetsu, July 28, 1983, No. 4506.

References

(1) Polhill, R. M.: Tribe Galegeae (Bronn) Torrey & Gray. In R. M. Polhill and P. H. Raven (eds.),
Advances in Legume Systematics Part 1. Royal Botanic Gardens, Kew, Richmond pp. 357-363
(1981).

(2) Ohashi, H.: Oxytropis. In Y. Satake, J. Ohwi, S. Kitamura, S. Watari and T. Tominari (eds.),
Wild Flowers of Japan, Herbaceous Plants II (in Japanese). Heibonsha Ltd., Publishers, Tokyo
pp. 192-193 (1982).

(3) Toyokuni, H.: Oxytropis. Alpine Flowers of Japan (in Japanese). Yama-kei Publishers Co.,
Ltd., Tokyo pp. 348-351 (1988).

(4) Shimizu, T.: Oxytropis. The New Alpine Flora of Japan in Color vol. I (in Japanese). Hoikusha
Publishing Co., Ltd., Osaka pp. 207-213 (1982).

(5) Ohwi, J. (Kitagawa, M.): Oxytropis. New Flora of Japan (in Japanese). Shibundo Co., Lid.
Publishers, Tokyo pp. 919-921 (1983).

(6) Yamazaki, T. (ed.): Oxytropis. Alpine Flowers of Japan (in Japanese). Heibonsha Ltd.,
Publishers, Tokyo pp. 37 (1985).

(7) Thanikaimoni, G.: Index Bibliographique sur la Morphologie des Pollens d’ Angiospermes. Inst.
Fr. Pondichery, Trav. Sec. Sci. Tech., Tome 12, Fasc. 1, Pondichery 338 p. (1972).



Pollen of Japanese Oxytropis 97

(8) Thanikaimoni, G.: Index Bibliographique sur la Morphologie des Pollens d’Angiospermes,
Supplement-1. Inst. Fr. Pondichery, Trav. Sec. Sci. Tech., Tome 12, Fasc. 2, Pondichery 164 p.
(1973).

(9) Thanikaimoni, G.: Index Bibliographique sur la Morphologie des Pollens d’Angiospermes,
Supplement-2. Inst. Fr. Pondichery, Trav. Sec. Sci. Tech., Tome 13, Pondichery 386 p. (1976).

(10) Thanikaimoni, G.: Quatrieme Index Bibliographique sur la Morphologie des Pollens
d’Angiospermes. Inst. Fr. Pondichery, Trav. Sec. Sci. Tech., Tome 17, Pondichery 337 p. (1980).

(11) Thanikaimoni, G.: Cinquieme Index Bibliographique sur la Morphologie des Pollen
d’Angiospermes. Inst. Fr. Pondichery, Trav. Sec. Sci. Tech., Tome 22, Pondichery 295 p. (1986).

(12) Tissot, C.: Sixieme Index Bibliographique sur la Morphologie des Pollens d’Angiospermes. Inst.
Fr. Pondichery, Trav. Sec. Sci. Tech., Tome 27, Pondichery 304 p. (1990).

(13) Ferguson, I. K. and J. J. Skvarla: The pollen morphology of the subfamily Papilionoideae
(Leguminosae). In R. M. Polhill and P. H. Raven (eds.), Advances in Legume Systematics Part
2. Royal Botanic Gardens, Kew, Richmond pp. 859-896 (1981).

(14) Erdtman, G.: Pollen Morphology and Plant Taxonomy, Reprint. E. J. Brill, Leiden 533 p.
(1986).

(15) Praglowski, J. and W. Punt: An elucidation of the microreticulate structure of the exine. Grana
13, 45-50 (1973).

(16) Ikuse, M.: Pollen grains of Leguminosae obtained in Japan, especailly of their unusual forms.
Journ. Jpn. Bot. 29, 1-10 (1954).

(17) Tkuse, M.: Pollen Grains of Japan (in Japanese). Hirokawa Publishing Co., Tokyo 303 p. (1956).

(18) Bouda, H.: Pollen Morphology (in Japanese). Meisei-kikaku Co., Ltd., Tokyo 199 p. (1989).

(19) Miyabe, K. and M. Tatewaki: Contributions to the flora of northern Japan VI. Trans. Sapporo
Nat. Hist. Soc. 14, 69-86 (1935).

(20) Toyokuni, H.: Index plantarum in regionibus alpinis hokkaidoensibus sponte crescentium (2).
Jour. Asahikawa Univ. 3, 157-162 (1975).

BAETS VIR (ARD) OfEmiEiE

S
JbiEE I R R T060 AL XL 3 5& |JL18 IE

FAARES v & TR A T 2R A A1 T Tl L., AR b 3 REIE A OS =/ o0
Wb b, FHEEHEREILGEENTh 2. 4FohTl, BRINEDEIGH < v 77 v 7w R 818 I E
EHEXMNTE S, OO A4 ZHBKE L, Mo O RN, (bR s Wisl (B
03umPIF) 20N TH 5.







