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SHORT COMMUNICATION

Pollen Morphology of Genus Sedum in Korea

Kim, Jeong Hee’
Department of Biology, Seoul National University, Seoul 151-742, Korea

Pollens of 20 species of Sedum were investigated with a scanning electron microscope. The
pollen morphology of Sedum was rather variable, within particular species or even within a
single inflorescence. Differences occurred in the number and shape of apertures and surface
sculpture. Besides 3-colporate, various aperture types including 2-syncolporate, 3-syncolporate,
4-stephanocolporate, 5-stephanocolporate, zonate, and jrregular types were found in a single
specimen. Also, striate-rugulose and psilate sculpture were found in S. viviparum. No correlation
was found between the pollen morphology and the floral formula. Pollen characters appeared
to be not useful for infrageneric classification of Korean Sedum.
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Sedum L. is a large genus belonging to the subfa-
mily Sedoideae (Crassulaceae), and is mainly found
in temperatc or subtropical zones of the Nothern
Hemispherc (Berger, 1930). The number of species
ranges from 350 (Froderstrom, 1930-1936) to 600
(Willis, 1973). Approximately 300 species are distri-
buted over the Asiatic region (Ohba, 1978), and 23
species belonging to 3 sections are found in Korea
(Kim, 1989).

During the past two decades, pollen characteristics
have contributed significantly to the systematics of
various angiosperms (Erdtman, 1986; Walker, 1971;
Walker and Doyle, 1975). Radulescu (1963) reported
3-colporate, 3-syncolporate. and 4-colporate pollen
grains in some Sedumn species in Rumania. Also.
Hart (1974) reported that pollens of 24 European
specics of Sedum were mostly 3-colporate with the
occasional, though rare, 2- or 4-colporate. From
these two studies, it appears that Sedum species have
variation in the number of apertures. However, Calie
(1981) reported that only 3-colporate pollen grains,
with negligible interspecific variation, were found in
Sedum sect. Ternata.

In this study, the pollen morphology of 20 species
was investigated to find potential new characteristics
for classifying Korean species of Sedum.
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MATERIALS AND METHODS

Materials used in this study were collected in Ko-
rea by the author (Table 1). Voucher specimens were
deposited at SNU, and collection data for SEM stu-
dies are given in Table 1.

Pollen graing were acetolysed using the methods
described by Erdtman (1960). For SEM, dry pollen
grains were mounted on conducting tape affixed to
an aluminum stub with silver paint, and coated with
25 nm gold and examined with SEM (Jeol, JSM-35)
at 25 kV. Terminology proposed by Erdtman (1986)
was used to describe the pollen morphology.

RESULTS

Pollen morphology from three sections of Korean
Sedum is described below. Characteristics of pollen
grains of each species are listed in Table 2.

Sedum sect. Telephium (Figs. 1-10).

Pollen grains usually 3-colporate, sometimes 2-sy-
ncolporate, 4-colporate, 3-syncolporate, or otherwise
irregular in S. viviparum and S. alboroseum; prolate
to prolate-spheroidal (polar axis: 204+ 3.2 um to 28.0
+ 1.0 pm); striate-rugulose, or very rarely psilaie were
found in some grains of S. viviparum; endoapertures
round.
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Table 1. Collection data of 20 species of Korean Sedum used for SEM observations of pollen grains

Scientific name Korean name Locality Collection Figure
Scct. Telephium

S. alboroseum Baker Houjg Mt Taedun 66,686 9, 10

S. duckbongii Chung et Kim, ST#9HE Mt Chuwang 66,668 4

nom. nov.

S spectabile Boreau 2R3 Bugu 66651 1,2

S. taquetii Pracger ety ol g Mt Halla 66,672 3

S. verticillatum Linnaeus ALdHJu) = Mt Odae 66,670 5

S. viridescens Nakai AR eu = Mt. Jiri 66,671 6

S viviparum Maximowicz A7 B elng Inje-gun 66675 7. 8
Sect. Aizoon

S. aizoon Linnaeus 7t=7da Bugu 66,692 11, 12

S. ellacombianum Praeger trldx Haegumgang 66,782 20

S. kamtschaticurn Fischer kR Mt Jird 66,747 15, 16

S. sikokignum Maximowicz A7 MLt Tacam 66,790 18, 19

S. takesimense Nakai BrEz Viung 1sd 66,707 13, 14

S. zokuriense Nakai £g7)da Mt Songni 66,786 17
Sect. Seda-genuina

S bulbiferum Makino g Mt Kwanak 66,309 25

S. coreense Nakai uhg] B} E oA H) Mt. Baegyang 66,833 23

S. japonicum Siebold o435 Sasu Isl. 66,848 byl

S lepidopodium Nakai A e Kwanmae Isl. 66,843 21

S. oryzifolium Makino A 45} Haegumgang 66,850

S. polytrichoides Hemsley ] 81 Mt Taeam 66,815 26

S sarmentosum Bunge e Mt Gum 66,793 24

Sedum sect. Aizoon (Figs. 11-20).

Pollen grains 3- to 5-colporate, 2-syncolporate, 3-
syncolporate, zonate, or irregular; prolate to spheri-
cal (polar axis: 23.5£ 0.5 pm to 20.0%= 0.0 um); semi-
circular, striate-rugulose; endoapertures round.

Sedum sect. Seda-genuina (Figs. 21-26).

Pollen grains usually 3-colporate, 4-colporate, zo-
nate, or {rregular; prolate to prolate-spheroidal (polar
axis: 179201 pum to 235105 um); semi-circular;
striate-rugulose; endoapertures round to cross.

DISCUSSION

Pollen morphology of 10 of the 20 species exami-
ned showed considerable variation within species,
within a single inflorescence, and even within a flo-
Wer.

In sect. Telephium, variation in aperture number
and shape were found in two of the seven species
examined. In addition to 3-colporate. 3-syncolporate

and irregular apertures were found in S. alboroseum.
Also, zonate (Fig. 7), 2-syncolporate (Fig. 8), and 4-
stephanocolporate grains were found in S. viviparum.
Furthermore, variation in size (polar axis: 204+ 32
um) and shape (prolate to spheroidal-prolate) was
found in S alboroseum. An equatorial view ol 5. al-
boroseum showed prolate-spheroidal shapes in the
pollens with irregular apertures, and prolate in those
with 3-colporate and 3-syncolporate apertures. In ad-
dition to strate-rugulose, psilate surface sculpture
was found in S viviparum (Fig. 7).

In sect. Aizoon, aperture variation was found in
all six species. Zonate and irregular apertures, which
are primative types (Doyle, 1969), were found in S.
aizoon, S. kamzschaticun (Fig. 15), S. takesimense (Fig,
14), and 8. ellacombranum (Fig. 20). Three-syncolpa-
rate, 4-colporate and even 5-colporate apertures,
which are advanced types (Doyle, 1969), were found
in S. aizoon (Fig, 11), S. kamuschaticum, S. ellacombia-
num, and S. sikokianum (Figs. 18, 19).

In sect. Sedg-genuina, aperture variation was found
in only two of seven species. Zonate and irregular
apertures were found in only S. sarmentosum (Fig,
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Table 2. Comparison of somec representative pollen characters of 20 species of Korean Sedum

Character Polar Equatorial P/E Equatorial Polar Sculpturc  Porate Aperture type
Taxa length (um) length (um) view view shape
Sect. Telephium
S. spectabile 215+ 0.5 165+ 1.5 120-140 subprolate, lobate- striate- round  3-colporate
prolate circular  rugulose
S, duckbongii 235+ 05 1,594 0.1 145-1.50 prolale lobate- striate- round 3-colporate
circular  rugulose
S. verticillatum 280£1.0 205+ 10 1.30-145 prolate lobate- striate- round  3-colporate
circular  rugulose
S. viridescens 25012 17.3£10 1.35-140 prolate lobate- striate- round 3-colporate
circular  rugulose
S. taquetii 230+ 1.0 155205 1.40-1.60 prolate lobate- stnate- round  3-colporate
circular  rugulose
S. viviparum 229+0.2 179+ 0.1 1.34-136 prolate semi- striate- round 3-colporate, zonate,
circular  rugulose, 2-syncolporate,
psilate 4-stephanocolporate
8. alboroseum 204+32 158+ 1.1 1.13-154 prolate- SEImi- striate- round 3-syncolporate,
spheroidal, circular  rugulose irregular, 3-colporate
prolate
Sect. Aizoon
S. aizoon 235205 205+05 1.15-120 subprolate serni- striate- round zonate, 3-syncolporate,
circular  mugulose 3-colporate,
4-stephanocolporate
S. takesimense 225+13 180+ 12 1.20-135  subprolate, semi- striate- round  3-colporate, zonate,
prolate circular  rugulose irregular
8. ellacombianum 200£ 00 180+ 20 1.00-1.25  spherical, semi- striate- round 3-colporale, zonate,
subprolate circular  rugulose 3-syncolporate
S. zokuriense 205+ 1.5 160+ 2.0 1.15-146 subprolate, sermi- striate- round 3-colporate,
prolate circular  rugulose 2-syncolporate,
S. sikokianum 220x20 175225 1.20-1.33  subprolate, serni- striatc- round 3-colporate,
circular  rugulose 4-stepharnocolporate
S-stephanocolporate
8. kamischaticum 225+ 15 180%20 1.18-1.38 subprolate, semi- striate- round  3-colporate, irregular,
prolate circular  rugulose 4-stephenocoporate,
3-syncolporate
Sect. Seda-genuina
S. sarmentosum 209+ 0.1 199+ 0.1 1.05 prolate- semi- striate- round 3-colporate, irregular,
spheroidal circular  rugulose zonate
S. bulbiferum 17.9£ 0.1 15.5+15 1.06-129 prolate- semi- striate- round  3-colporate,
spherodal. circular  rugulose 4-stephanocoporate
subprolate
S. coreense 23505 175203 128-141 subprolate, SEMi- striate- cross  3-colporate
prolate circular  rugulose
S. polvrrichoides 21021 175112 1.06-1.21 prolate- semi- striate- cross  3-colporate
spheroidal, circular  rugulose
subprolate
8. lepidopodium 20004 180+ 0.1 L. prolate- serni- striate- round 3-colporate
spheroidal,  circular  rugulose
S. orpzifolium 200£02 18.0+0.1 1.1 prolate- semi- striate- round  3-colporate
spheroidal, circular  rugulose
8. japonicum 2032 0.1 182+ 0.1 1.1 prolate- serni- siriate- 3-colporate

spheroidal, circular  rugulose
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24), and 4-colporate grains were found in S bulbife-
rum (Fig. 25). Also, endoaperture variation was
found in taxa belonging to sect. Seda-genuina. The
endoaperture was cross-shaped in S. coreense (Fig.
23) and S. polytrichoides (Fig. 26), and round in S.
sarmentosum (Fig. 24), S. bulbiferum (Fig. 25), S. japo-
nicum (Fig. 22), S. oryzifolium, and S. lepidopodium
(Fig. 21).

Although aperture variation in Korean Sedum
species shows similar trends as of other European
and Rumanian species, it appears to be more exten-
sive in Korean taxa.

Variation in floral formula, 4- to 6-merous or hete-
romerous, occurred within a single species, and even
within the same inflorescence in Korean Sedum
(Kim, 1989). But the degree of aperture variation and
variation in floral formula is not correlated. Varia-
tion in pollen grains as well as floral formula appea-
red to be more extensive in sect. Aizoon than in sect.
Telephium and sect. Seda-genuina. In conclusion, the
pollen morphology of Korean Sedum species has
very limited taxonomic value. i
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Explanation of Figures

Figs. 1-26. Scanning electron micrographs of the pollen grains of Sedum. 1, 2. S. spectabile; 3. S. taquetii;, 4. S. duckbongii,
5. 8. verticillatum; 6, S. viridescens; 7, 8. S. viviparum; 9, 10. S. alboroseum; 11, 12. S. aizoon; 13, 14. S. takesimense; 15, 16.
S. kamischaticum; 17. 8. zokuriense; 18, 19. S. sikokianum; 20. S. ellacombianum; 21. S. lepidopodium; 22. S. japonicum; 23.
S. coreense; 24. S. sarmentosurn; 25, S. bulbiferum; 26. S. polytrichoides. (Bars represent 5 pm)



June 1994 Pollen Morphology of Korean Sedum 249

= e i

Zalet),
&>
/4

-

S

“H,"V”»L\\/ wty

fb sk

ey
——-w..w\.w

' )A '
PRLE .
et
PR s
-

e, Dk

o i
Y o
e e et
e




250 Jeong Hee Kim J. Plant Biol., Vol. 37, No. 2

M

b
Wl
S
1

Pl ot
wh

e
s
o e

Wt

¢ A
Can b

o
. s ’“fwﬂ_;?

ORI V
Aol S
%9 Byl ”‘W
v.rw g
B o




June 1994

;ﬁi

\\“v!
’W

Pollen Morphology of Korean Sedum

; holt Ty
i
i
e
Uil Ty
A &

e ey
i
N |

ey

J

T e

T
%
A vy
j‘v“‘;m -
=,y

[y
T TN
P

a{%in
i

T iwtalnr |
it
‘s;%%% i

L35,
A

251



252 Jeong Hee Kim J. Plant Biol., Vol. 37, No. 2

BEE SUEE Byl TR

& &
NSHEY BRESAE AHeH

5 2

FUES 039 H2L FAPAWN Aoz S BUES 48 $2e TR T2 @ FH
AN BolTo] o} Bl TARHLe Welrt Urkith BolFE 3379 Q% $FTY, PFTY, 437,
537, §3, $7AFo] BRI, Sedum vivparame] FE FATHE FAE77F B4Rz WE 93}
FRYQ Aol FRAUG. B2 F9F Wolsh 342 WoiRe) A A BEAL 43T 4 gAT 92

SUES 4% 30 7o GERLL HESA Rk

290 2R ¥, 34

*W A1 A7} Fax (02) 872-6881



