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Abstract

The epidermal microstructures of the lemma and palea of sixty-two species of Poq were studied
under a scanning electron microscope in order to examine their taxonomical significance. Long cells,
hooks, prickles, macrohairs and stomata were found on the lemma and palea surfaces of FPoa. In
addition, silica cells were found in two species only, Poa bulbosa and P. douglasii, The surface
structures of lemma and palea show that the species of Ppz are closely linked and that the
characteristics are similar to those of the other genera belonging to subfamily Pooideae, especilly in
the absence of microhairs and papillae. However, the surface structures are not found to be helpful

for distinguishing sections of Poa.
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Poa L., belonging to Poeae tribe of subfamily
Pooideae, is a grass genus of about 500 species
(CLAYTON and RENVOQIZE, 1986). It is distributed
in the regions of high latitude and high altitude
{HARTLEY, 1961), The taxonomy of Poa is said to
be difficult (HITCHCOCK ef al., 1969 ; TATEOKA,
1985 ; CLAYTON and RENVOIZE, 1986). Previous
taxonomic studies of this genus were primarily
based on gross morphology, The surface struc-
tures of lemma and palea have been helpful to
elucidate the taxonomic relationships of various
genera, such as Agrostis and its related genera
(BJORKMAN, 1960 ; RAIBHANDARI, 1985),
Panicum and other genera of Paniceae (HSU,
1965; CLARK and GOULD, 1975; SHAW and
GOULD,1979), Ericchloa (SHAW and SMEINS,
1981), Ichnanthus (SHAW and WEBSTER, 1983),
Plilagrostis (BARKWORTH, 1983), Melica and other
genera (THOMASSON, 1986) and annual species of
Muhlenbergin {PETERSON, 1989). During the
taxonomic study of the species of Poa belonging
to section Ochlopoa, CHRTEK and JIRASEK (1962}
checked the surface structures of the palea of nine
species under a light microscope. But no compar-
ative studies of the epidermis of the lemma and

palea of the genus Ppa have been carried out so
far,

The purpose of this study is to examine the
taxonomical significance of the epidermal struc-
tures of the lemma and palea of Poa.

Materials and Methods

The materials used in this study (Table 1) were
obtained from herbarium specimens of University
of Tokyo (TT), National Science Museum, Tokyo
(TNS), and the Department of Forestry and Plant
Research, H. M. G. of Nepal (KATH)., Sixty-two
species of Poa were examined. In some cases one
specimen and in the others two o ten specimens
for each species were examjned.

Three to ten mature spikelets from each
specimen were taken for examination, Middle
portion of the abaxial surface hetween the keel
and lateral veins of lemmas and between the keels
of paleae of the lowest florets of spikelets was
observed. The materials were cleaned in acetone
in an ultrasonic cleaner for two to three mimutes,
dried in air and mounted on aluminium stubs with
double coated cellophane tape. They were coated
with platinum in an Eiko IB-5 ion coater for 3
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Table 1. List of the specimens of Poa examined.

Poa abbreviata R. Br.: USSR : Petrovsky & Polozova 6005 (TNS).

P. acroleuca Steud.: Japan: Murata 22180 (TI); Nakajima s. n. (T1); Tateoka 5002 (TNS).

P. alpina L.: Sweden: Abn 48 (TNS).

P. annua L.; USA; Nerberb s. n. (TNS); Shimizu et al. 33529 (TI); Denmark : Holm-Nielsen 25 (TI); Nepal:
Rajbhandari 7963 (KATH); Rajbhandari 7587 (KATH); Rajbhandari & Roy 3717 (KATH) ;: China: Tuvama s.
n. (T1); Japan: Mizushima s. n. (T1); Honda s. n. (T1); Rajbhandari J1 (TI).

P. arctica R. Br.: Sweden: Samuelsson 202 {TI}; Norway: Nannfeldt 12981 (TNS); USSR : Skeortsov et al.

10746 (TT).

. bactriana Roshev,: USSR : Kamelvn 639 (TNS); Jenlu 1763 (TNS).

. bulbosa L.: Sweden: Norrman s. n, {T1); Sterner 207 (T1).

. calliopsis Litw.: Nepal: Rajbhandari 8365 (KATH); Bhutan: Kanai ef al, 7514 (TT),

. canbyi (Scribn.) Piper: USA: Swallen 6031 (TNS).

. cenisia All.; Romania: Nyaradyv 926 (TI).

. chaixii Vill.: Sweden : Smith 3113 (TNS); USSR : Skwvoltsov 19 (TI).

chapmaniana Scribn. : USA: "Baltimore Herbarium’ 1219 (TNS).

cheelii J. Vickery: Australia: Vickery, NSW 43187 (TNS).

compressa L. England : Hubbard 151 (TNS); Romania: Nyarady 1170 (T1}; Japan: Hisauchi 1331 (TT).

. confinis Vasey : USA: Hitchcock 1213 (TNS). )

. costiniana J. Vickery: Australia: Helms, NSW 45793 (TNS).

crassinervis Honda: Japan: Kiémura 74 (TNS): Mayebare 180 (T1); Yahara et al. 9004 {TI).

. cusickii Vasey: USA . Cronguist 7062 (TNS).

. douglasii Nees: USA: Hoffiman 1983 (TNS}), ssp. macrantha (Vasey) Keck.: USA : Hifchcock 1238 (TNS);

Tracy 12224 {TNS),

eminens Presl: USA: Hitchcock 1244 (TNS); Canada: Marie- Viclorin et al. 43989 (TI).

. ensiformis ], Vickery: Australia: Maiden & Forsyth s. n. (T}

. epilis Scribn.: USA: Hifchcock 1216 (TNS); Canada: Tavior et al. 3237 {TNS).

. fauriei Hack.: Japan: Okuyama 10581 (TNS); Amano & Maki 35 (TI).

fernaldiana Nannf.: USA: Hitcheock 1178 (TNS); Canada: Lavigne 1401 {TI).

glauea Vahl: USA . Hitchcock 1217 (TNS); Norway : Nannfeld! 13869 (TNS}.

hakusanensis Hack. : Japan: Furuse s, n. (TNS); Ogawea 8 (TI).

. hayachinensis Koidz.: Japan: Hatfori s. n. (T1); Honda s. n. (T1); Kawano s. n. {TNS).

. himalayana Nees ex Steud.: Nepkal: Rajbhandari & Roy 1681 {(KATH).

. hisauchii Honda: Japan: Hisquchi 38467 (TNS); Kurosaki 14199 (TD); Murata 11556 (T1); Tuyama s. n. (TI).

. howellii Vasey & Scribn,; USA : Tracy 7490 (TNS).

. infirma H. B. K.: Mexico: Pringle 4671 (TI).

. juncifolia Scribn.: USA: Hiichcock 1196 {TNS).

. labillardieri Steud.: Australia: fngram 51212 (TNS).

. laxa Haenke : Norway : Ahlberg 5. n, (T1); Johnsen s. n. (TNS).

. macrocalyx Trautv. & Mey.: USSR : Talewaki 11276 (TD); Tobila s. n. (TT).

. malacantha Kom. var. shinanoana Ohwi: Japan: Furusawa s. n. (TI); Sekurai s. n. (TNS); Teramoto s. n.

(TD.

P. maroccana Nannf.: Morocco: Nannfeldt s. n. (TNS).

P. matsumurae Hack.” Japan: Dafe 5. n. (TNS).

P. minor Gaudin: Romania: Nyarady 928 (TI).

P. nemoralis L. : Canada: Dore 8444 (TI); Rowulean 83 (TNS); Sweden: Asplund 209 (TI): Yugoslavia: Orend:
s. n, {TNS).

P. nepalensis Wall.: Nepal: Rajbhandari 7315 (KATH); Rajbhandari et al. 10543 (KATH) ; Stainion ef al. 2686

(TNS).

. nervosa (Hook.) Vasey : USA: Cronguist 7392 (TNS).

. nevadensis Vasey ex Scribn,; USA : Hitchcock 1224 (TNS).

. nipponica KoidZ.: Japan: Muraia ef al. 149 (TNS}; Okubo s. n. (TI); Siota 15 (TI).

. pagophila Bor: Nepal: Kanai et al. 726646 (T1); Rajbhandari 61875 (KATH).

. palustris L.; USA ; Metcalfe 5737 (T1); Sweden: Asplund 210 (TI).

. polycobea Stapf: Nepal: Rajbhandari 8296 (KATH).

. poophagorum Bor: Nepal: Polunin et al. 2533 (TNS); Rajbhandari 8706 (KATH).

P. pratensis L.: Canada: Roulean 2051 (TNS); Sweden: Ryden s. n. (TI}; Nepal : Rajbhandari 8345 (KATH);
Bhutan: Kanai et al. 1493 (TI); N. Korea: Imai s. n. (TI).

ssp. angustifolia (L) Gaud.; Sweden: Londbom s. n. (TNS}; Finland: Linkela 1057 (TI)}: Nepal : Rajb-
handari & Roy 338 (KATH).

P. radula Fr. et Sav.: Japan: Mizushima 1207 (T1); Momivama 80 (TT); Okuyama 12511 (TNS); Sunawara s. n.
(TD); Takahashi 15032 (TI).
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P. rehmannii (Aschers. et Graebn.) Woloszcz. : Romania: Gusuleac and Topa 1177 (TI).
P. remota Forselles: Sweden: Moller s. n. (TNS); USSR : Makaror 20 (TI).
P. sachalinensis (Koidz.) Honda : USSR : Probatova 5454 (T1); Sases. n. (TNS); Japan: Murata et al. 37956 (TI).

. secunda ], Presl.: USA : Poki 7206 (TNS).

wmR R

. sibirica Roshev, : USSR : Kozhevnikova s. n. (T1); Reverdatio s. n. (TNS).

. sikkimensis (Stapf) Bor.: Nepal: Rajbhandari 61687 (KATH).

. supina Schrad.: Sweden: Nennfeldt 12992 (TNS); Samuelsson 213 (T1); Smith 4008 (TI).

. trivialis L.: USA: Chase 1222 (TNS); Utech 79-313 (T1); UK : Howell R, 18 (TNS); W. Germany : Emura

1394 (TT); Sweden: Aberk s. n. (T1); Nannfeldi 22974 (TD); India: Kanrai et al. 2784 (T1); Japan: Toba 635

(TT).

P. tuberifera Faurie ex Hack.: Japan: Muraia 20608 (T1); Okuyama 22318 (TNS); Satow 7577 (TNS).
P. versicolor Trin. ssp. ochotensis (Trin.) Tzvel,: Taiwan: Sesaki s. n. (TNS); Japan: Hatsuma 31250 (TI):

Momose s. n. (TI.

P. viridula L.: Japan: ffaru s. n. (TNS}; N. Korea: Nakai 12467 (TI).
P. vrangelica Tzvel.: USSR : Petrevsky & Andranova 6006 (TNS).

minutes to give a coating of 0.02 gm. The
materials were then observed with a Hitachi S
-700 scanning electron microscope and photo-
graphed using Kodak Tri-X pan film at accelerat-
ing voltages of 15 and 20 kV.

Results

The surface of the lemma and palea of sixty
-two species of Poa was proved mainly to be
made up of rectangular long cells which were 11
to 140 um long and generally 2-30 times longer
than wide. The periclinal walls of the long cells
were found to be concave. The anticlinal walls
were sinuate. In P. bulbosa (Fig. la, b) and P.
douglasii (Fig, lc, d) the periclinal walls were
either convex or flat and the anticlinal walls
sinuous and interlocking. In the paleae of some
specimens of P. bulbosa the periclinal walls of
long cells were concave.

Three types of dermal appendages, hooks,
prickles and macrohairs, were found on the
surface (Table 2}, They were found on the basal
and middle parts. Hooks (Fig. 1k-H) were
smaller structures (4-9 gm long), with an abruptly
pointed apex and a prominently swollen base.
They occurred alternating with the long cells.
Except in P. crassinervis (Fig. lg, h) and P.
maroccana (Fig, 1i, j), hooks were found on the
lemmas and paleae of all the species examined.
The ratio of the number of hooks to that of long
cells in lemmas was usually one, as in P
nipponica (Fig. 2¢), P. palustris (Fig. 2e), P.
pratensis subsp. angustifolic (Fig. 2a) and P
trivigkis (Fig. 2g). In the lemmas of the species,
such as P. annua (Fig. 1e), P. confinis (Fig. 2k), P.
laxa (Fig. 3g), P. supina (Fig. 1k) the ratio was less

than one. P. abbreviata, P. acroleuca, P. epilis. P.
howellii, P. macrocalyx, P. polveolea, P. sibirica
and P. fuberifera showed variation in the occurr-
ence of the hooks (Table 2). Hooks were some-
times absent in the lemmas of P. bulbosa. In the
paleae also the ratio of the number of hooks to
that of long cells was usually one, such as in P.
palustris (Fig., 2f), P. pratesis ssp. angustifolia (Fig.
2by and P. trivialis (Fig. 2h). But the occurrence of
hooks in the paleae varies in P. abbrevigta, P.
alping, P. howellii (Fig. 3f), F. nepalensis, F.
nipponica (Fig. 2d), P. polycolea, P. poophagorum,
P. radula, P. sibirica and P. fuberifera. In the
paleae of P. supina (Fig. 11) the surface was
devotid of hooks but a few hooks occurred along
the keels. Sometimes the hooks were absent in
some paleae of P. annua (Fig. 1f), P. bulbosa (Fig.
1), P. douglasii ssp. macrantha and P. infirma. In
the species, such as P. qrctica (Fig. 23}, P. confinis
(Fig. 21, P. douglasii (Fig. 1d), P. eminens (Fig.
3b), P. epilis (Fig. 3d), P. loxa (Fig. 3h), P.
pagophila (Fig. 31) and P. supina, the ratio of the
number of hooks to that of long cells was less
than one.

Among the examined species prickles (Fig. 2k-
P) were commonly found on lemmas and paleae.
The prickles, robust, sharply pointed structures
with swollen bases and bent apex, were larger (9-
60 pgm long, 8-30 xm at base) than the hooks.
Prickles varied in size even on the same lemma,
asin P, eminens (Fig. 3a, prickle 9-50 gm long). In
the lemmas of P. fauriei, P. glawca, P. raduiz and
P. tuberifera, and in the paleae of P. polyvcolea, P.
radula and P. tuberifera, sometimes, the prickles
were absent,

Macrohairs (Fig. 2i-M), elongated unicellular

—7 =
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Fig.1 Scanning electron micrographs of abaxial surface of lemma and palea of selected Poa species. H=
hook, L=long cell, S=silica body, T =stoma. Scale=50gm. a—b: P. bulbosa (a, Norrman s. n.; b, Sterner
207). c—d: P. douglasii. e—f: P. annua (e, Norberg s. n.; f, Rajbhandari 7963). g—h: P. crassinervis
(Kimura T4). i—j: P. maroccana. k—1: P. supina (k, Nannfeldi 12992 ; 1, Smith 4008). a, ¢, e, g, i, k : lemma.
b, d, f, h, j, 1: palea.

structures, were larger (100-500 xm long or longer tion (x5-10). Macrohairs were found in the
than this, and 8-12 ym wide at the base) than the lemma and palea of P, abbreviala, P. acroleuca, P.
prickles. They could be seen with low magnifica- arctica (Fig. 21, j), P. hisauchii, P. howellii (Fig. 3e,
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Table 2. Character of the abaxial surface f:-emmﬁs 1 I === = - =
between the midnerve and lateral nerves of the
. 1 L€l - - = = = 4-
lemma (L) and between the keels of palea (P} nepalensis
of Poa observed by SEM. P. tervosa 1 1 + + - - - +
: B 3 L1 <1 o+ o+ - = = =
Taxon Fig. oRfa E:o?cft[;ﬁ:fr Priclles Macro~ Stomata nedgisi
) hairs P.. . 2ed 1 <1 - - - - = 4,-
of long cell nipponica
L P L PL P L P P opogophile 3k1 <1 <1 4+ + - — - +,-
Poa 1,<1 1,<I + + + + - - P palstris 2ef 1 1 -+ - - - =
abbreviala ] 1,<1 1,1 +4- - - - 4
I4 1,<1 <1 - - +,-+.- - +,- pobcolea
acrolenca P 1 €1 = = = - - -
P alping 1 L<tr - -+ - - - boophagorum
P. annua lef <] <l— = = = - = 4 - 14 . 1 1 - = = = = +
Poarciien  2ij 1<l <1 + 4+ + + - +,- bralensis
P 1 1 - = - - - 4 ssp.  Zap 1 1 -=- - - - +
bactriana angustifolia
Pobulboe®  lab <L~ <l,- - - - - +,- + L. radle L Ll i = Fm = F
P 1 <1 - - - - - y 1 -+ - - - =
calliopsis rehmannii
P canbyi 1 <1 4+ 4+ - = P. vemola 1 1 ++ - - - =
P cenisia 1 A1+ - - = = +,- — 1 4 ++ - - -t
P. chaisii 1 <1+ 4 - = - 4 B s . Lo s - - oo
?dm i <11 . - - C P. sibirica Ll Ll o+ o+ - = = -
' . 1 1 - - - - - -
cP.:')m sressa 1 1 A sikhimensis
Plomfnis 2k1 <1 <1+ 4 - = - - N
P 1 <1 - - - - - L g -
costintana triviatis L€l 1] bede b+ - -
Izmssinerw's tah B -t T - ok tz;benjfem ' I Y
!J‘;.cusr'ckii e <11 <11 + 4+ - - ; + férsicolor 1 == - -+
L & - - - - - S5,
dovglasii ochotensis
S e R I T i P. vividicla 1 L I
I <1 <1 ++ + - - +
2} ingns Jab 1<l <1+t - - - - prangelica
B 1 1 + 4+ - + - % -+, Present; —, not seen,
ensiformis * silica cells present.
P, epilis 3ed 1,<1 <1 + + - - - 4
P. fouriei <1 <1 +-+ - - - +,- , ) ,
P <1 <1 + 4+ - - - - f) and P. tuberifera, in the lemma of F. alpina, P.
{f’"";;d"m“ | A ity . glawca, P. malacantha var, shinanoana and P
. glaca 1 +- R . . .
P 1 <1 + 4+ - - - - vrangelice, and in the palea of F. canby, P
;f‘k“s“"”m ! q s+ . ensiformis, P. macrocalyx and P. radula. On some
havachinenss lemmas of P acrolenca, P, glauca and P. hisauchii
}T;-mmn " 1 L === - - - and also on paleae of P. acrolenca, P. macrocaly
P, hisanchii 1 1 - - +- 4+ - + and P. radulz macrohairs were absent.
?{"}'ﬁ”""" def 1'<<11 i’lﬂ S S Silica cells were found in the lemma of P
. dnfirma T R . .
P juncifolia 1 To— + - - - - bulbose (Fig. 1a) and in the lemma and palea of
ﬁb‘lla it 1 1o+t - - - - the two subspecies of P. dowuglasii (Fig. ic, d).
Hiaraen
Pl Jgh <1 <1+ F o= - - - They occurred between the long cells. Each silica
P l Ll <1 + + - +- - + cell contained a single silica body which was
macrocalye . .
P 1 <+ o+ o+ - - - round, dumb-bell sheped or elongated with slight-
melacaitha ly concave outer surface. The silica bodies were
var.
shinouna generally 9-20 gm long and 7-14 gm wide. The
ﬁam L B - - - - - - costal silica bodies on the lemmas of P. bulbosa
b 1 1 - - - - - 4+ were rectangular and longer (up to 30 gm) with
fs .
;famif,:';’:m : ¢l -+ - - - 3 undulate margin.

Stomata were seen in the lemma of two species

—
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Fig.2  Scanning electron micrographs of abaxial surface of lemma and palea of selected Poa species.H=
hook, L=Ilong cell, M=macrohair, P=prickle, T=stoma. Scale=50ugm. a—b: P. prefensis ssp. angustifolia
(Lindbom s. n.). c—d: P. nipponica (Murata et al. 149), e—f: P. palustris (Metcalfe 5737). g—h: P. lrivialis
(g, Emura 1394 ; h, Utech 79-313). i—j: P. arctica (Samuelsson 202). k—1: P. confinis. a, ¢, e, g, 1, k : lemma.
b, d, f, h, j, | palea.

only, P. bulbosa and P. douglasii (Fig. 1¢), but were Discussion
commonly found on the palea which also showed The present study of the epidermal structures
variation in their occurrence (Table 2). of lemma and palea of Poa shows that the surface
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Fig.3 Scanning electron micrographs of abaxial surface of lemma and palea of selected Poa species. H=
hook, L=long cell, M=macrohair, P=prickle. Scale=50um. a—b: P. eminens (Hitchcock 1244). c—d: P.
epilis (Taylor et al. 3237). e—f: P. howellii. g—h: P. laxa (Johnsen s. n.). i—j. P. nevadensis. k—1: P.
pagophila (Rajbhandayi 61875). a, ¢, e, g, i, k: lemma. b, d, f, h, j, | palea.

is made up of long cells and in most species has genus (CLAYTON and RENVOIZE, 1986). The data
hooks, prickles, macrohairs and stomata, all of of the epidermal structures of lemma and palea
which show variation in occurrence in some of the also show that the surface structures are uniform
species. Poa is said to be an extremely uniform among the examined species of Poa, except P.

S S
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bulbosa and P. douglasii, which are distinct in
having silica cells on their lemma and sometimes
on palea surfaces.

THOMASSON (1986) examined lemma epidermis
of seven genera, four of which (Glyceria, Melica,
Plewropogon and Schizachne), according to
CLAYTON and RENVOIZE (1986), belong to tribe
Meliceae of subfamily Pooideae, two {Brizz and
Catabrosa) to Poeae and one (Neostapfia) to tribe
Orcuttieae of subfamily Chleridoideae. He noted
that at the generic level, the epidermal characters
suggested that Calabrose, Glyceria, Melica and
Pleuropogon formed a natural group, and that
Briza and Schizachne could be segregated from
them by the presence of silica bodies on the
surface, and Neostzpfic did not appear to be
closely related to any of the other genera examin-
ed in that study. In Neostapfia, as described by
THOMASSON (1986), the lemma surface showed
the presence of irregularly shaped long cells and
uncinate and glandular microhairs. No such
microhairs are found in the species of Poa
examined in the present study. Neostapfia seems
to be distinct from Foa.

CHRTEK and JIRASEK (1962) examined the
surface structures of the palea of the species of
Poa section Ochlopoa by light microscope and
found that the surface was characterized by the
absence of short cells and was composed ex-
clusively of long cells; the walls were undulated
to a certain degree. They used these characters to
distinguish section Diversipoe CHRTEK and
JIRASEK from section Ochlopoa (A. & GR) V.
JIRAS. The surface of palea in the former has long
and short cells in a ratio of more or less 1: 1, and
in the latter the surface has only long cells
(CHRTEK and JIRASEK, 1962). The present study
shows that P. annua, P. infirma and P. supina of
Ochlopoa section have hooks on their lemma and
palea surfaces (although the ratio of the number
of hook to that of long cell is less than one), as
found in P. chapmaniana and P. howelli{ of their
Diversipoa section. Thus, no fundamental differ-
ence is seen in the palea surface structures in the
species put in different sections by CHRTEK and
JIRASEK,

The present study indicates that the lemma and
palea surface structures of Foz show the
characteristics similar to some other genera

belonging to subfamily Pooideae, and differ from
the genera belonging to Panicoideae especially in
the absence of microhairs and papillae (CLARK
and GOULD, 1975; SHAW and GOULD, 1979;
SHAW and SMEINS, 1981 ; SHAW and WEBSTER,
1983). However, the surface structures are not
found to be helpful for distinguishing sections of
Poa.
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W O
REOAFIVFFE(Pea) DHAVENZ D
REOHHIFEE, Tho0TRAOEEE»D 2
fedic, EENBEFHEMBTHELL, ZOBD
MAVGEAZWORTIZE, EHE (long cell),
84 (hook}, ¥ (prickle), = (macrohair), &
LAEgahie, FRiMZ T, Poa buibosa, P,
donglasii © 2Tk, HEEEHE (silica cell} »8
BN, A FTYFEROBOB LRI S R,
ZITHEIALAZ G EN 2 OREHEDS
Rl e RN DB IFBELBHEGRERSD 3
ZEERLTED, ZOBOREORE MR
WO, BI#E (microhair) & FLEEkSE
2 (papilla) 2K EWIEHT, A F TV 5 X
B (Pooideae) WETA2MOE LML T3,

(Received March 8, 1990)

O mEGh LB (UPh=58) Tsugiwo YAMANAKA : Saussurea in Shikoku.

by e v g (Saussurea) GHEVIE, BLE TV TOUBE AR L TENRSELTwE, BRI ZEE
HDEsR{RHF, 1970 465, 1981), BEFORBEE» BN E TRON S, A TIRBREN LIEY
b b, 1935), ESLMBEOERMEAMECiZFh 2R T~8EBM o TS, HMEIR 7TEDLD,
ERSOIBESTIM (1989) BEEE LA 2 &1 b ey (S nipponica MIQ) OBEEHRWTIY, 48
S oD TEET T DRy, 22T, IMOBRTHHEBSE, NETO - OBEOEMD A &
SRR EDTARR,

SHBFLEVWORE A ETF A (S pulchella FISCH. ex DC.) T, &R TESy o Uith (B8 T0
BRICED, AKELESEIF bS5, R2FTFYE (S gracilis MAXIM.) HEF4Ez 24, FELU
ok wEEicRRoNT, FE - SHREONEA VA FORF s [FHOE L WEFRIEH, FERBEh-F
SOHE Lt & DIRENH B,

¥ a7¥E (S mavimowiczii HERDER) %, —RWCEIIQOERIZEES2 L LT3, HETIRE
NTHd, ULrd, EEEMEANBATOLTMIIVLIRLEMT, BEIICRY 7y aEy, FH0S
YeFrRPEBEL, BHAMTRBRCEIAE NFYavTRaFsn~e (BT 852,

FEz 2 7H st Bbhas, FYy~veTd 4 (S scapose FR. et SAV.) 2434+ 3, 2hizh
M EE, KT, B, BEREOER) OLHITL RS, BHESRENTG) L £ 2 oBam 8T H
T AL, BBRo P vk Ebic, OETEESEMIZ T LS ST,

Ay avedF 4 (5 amebilis KITAM,) X, BIRMAEEE & HERM5 R 4> & ME DR K EHHE R
SHELT, BUIHREFCEL TN, EHTEES - SMEEOENLIL, SHEHHNES, BN TIRBE
e EmUoE»NER VA NOERERCIEEFREMAS 55,

E¥w by (S penngta KOIDZ) Wk, METRPEUED 4L, BBENFLURO=Y &, 2
B BAEEoZRAL, RERoGRL RAE—R/BEL oE5G#TRens,

MEDAZF 54 by e vy, MANETO ST 4HEL L, #0935, 454 vy
(ssp. mipponica) W PELEICAL, EHTR IMA XL 3 L BELRTEAE - BREOEEL L 20
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