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Mikio KoBayasHI* : Family Bambusaceae or Poaceae Subfam.
Bambuscideae ; to Which Rank Bamboo Group Should Be Treated?

Abstract

Many Japanese botanists have been treated bamboo taxa in the term of NAKal's “Family
Bambusaceae”. However, the rank name has clarified to be a synonym in accordance with the ICBN
articles. NAKAI referred on LINK in which type was Ludolfia glaicescens, not the conserved type of
Bambusa SCHREBER, and that LINK's rank name of "Familia” was not related to the present rank as
denoted by the article 3. NAKAI's treatment was considered as an emendation for LINK on the basis
of Bambusa SCHREBER. In the result, the bamboo taxa applied by NAKAI was assigned to the rank
of Tribe Bambuseae KUNTH. On the present aspect of subfamily Bambusoideae: Poaceae, the
proposal of SODERSTROM and ELLIS in the broad sense might be the most adequate one except for
the two taxa of Oryzeae and Zizanieae. The Tribes of Bambuseae, Olyreae, Parianeae, Anomoch-
loeae, Streptochaetae, Streptogyneae, and Phareae should be comprised in subfamily Bambusoideae
s. 1. on the basis of ecological characters such that all these taxa inhabited in woodland or in the
shaded understory of temperate forest or tropical rain forest which standing on well drained sites.
While Oryzeae and Zizaniae should he excluded from the category of Bamhusoideae s. 1., since they
are both emerged plants inhabited in swampy fields with having the lysigenous aerenchyma in their

root systems.
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TABLE 1. Diagnostic characters of Bambusaceae vs. Poaceae in Bambusaceae NAKAI {1933Db),

##l Fam. Bambusaceae
BiiARHE culm woody.

TR W B8 & B F vascular bundles
increase in number year by year.

BEE 3 TER L BIETS 2 leaf-blade articulat-
ed at sheaths.

EHLBLMEET S 405D leaf-sheaths
sometimes articulated at culm.

F#%EH U oral setae present.

AN, /N, A45E & PREO MBI L
not articulated at peduncle, rachilla,
lemma or palea.

HEEGDMEEET S LD H D glumes
sometimes articulated at spikelet.

RGBT 2 HEL Y RAT S
fruit emerged from floret or spikelet in
mature.

BEF ORI HE—

seed with simple starch grains.

4 28l Fam. Poaceae
B 2 i i AR H culm herbaceous
or slightly lignified at the base.

BEAA L % V> without articulation.

RS- & BG4 L sheaths without articula-
tion at culm.

H%7% L oral setae absent.

ANEE, oW, ALSE & T PIEO M MEE D
articulated at peduncle, rachilla, l[emma
ar palea.

REDPEEIBAMEE L bIRES 5

fruit disarticulated with floret or palea.

BT oW S

seed with compound starch grains.
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3k, ROWOOERTRYUSE DL DTHB]ELE
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%, BHECEKEF, WRRHEADER, OHRID
7 D AEEOEGEHEAL, M T rEic s
KHRBNDLTD 4 DOREFGEEFIEL Iz (DEE
HEEFENT 5, QEFOFES ORI
T, QRFERERATL LEELVEET S, T
DEGEE—TH 2, T ThohEIAIR
FRTEB MR EER ICEE L2248, EFMTikdit
OIPBRIM LIz b D E2E S,

A HE(1978) | RBERBT L HHERMETEOD
FRNFRECBIEF T 49 r—BOA 2F DO



TP - SRR

gAE H1F

1993426 H

TABLE 2. References and synonymic lists of NAKAI and McCLURE,

NAKAI (1933a)
Bambusaceae LINK (1833}
NEES (1834)*
TRINIUS (1835)* (1836)*
MUNRO (1868)

Gramina-Bambusacea KUNTH (1815)
Gramineae Sect. Bracteiflorae LINK (1829)*
Graminieae Bambuseae KUNTH {1830)*
RUPRECHT (1839)
ENDLICHER (1841)*
KoCH (1873}
ENGLER & PLANTL (1887)*
GAMBLE (1891)*
Gramineae Trib. Festucaceae
Subtrib. II Bambuseae
MEISSNER (1836)* (1843}
Gramineae Subtribh. Bambusaceae
Endlicher (1836)*
MIQUEL (1857)*
Gramineae Trib. Bambusaceae
STEUDEL (1855} DOELL in Martius (1880)}*

McCLURE (1961)
Gramineae Subfam. Bambusoideae
REHDER (1945)*, (1949)*
PILGER {1554)
Y.L. KENG {1959)*

Gramina subfam. Bambusoideae
ASCHERSON & GRAEBNER (1502)*
PRAT (1936)

Gramineae tribe Bambuseae NEES (182%)*
RUPPRECHT (1839)

BENTHAM (1883)
CaMus {1813)
HUBBARD (1948)*

Gramina Class X. Bambusacea
KUNTH (1815)

Bambusaceae LINK {1833)

TRINIUS (1835)*
MUNRO (1868)
NAKAI (1933a)

Underlined botanists had recognized the herbaceous bambusoid grasses as a component of bamboo group as well

as woody one at that time of publication.

* Errata for NEES (1835) and LINK (1827). * not cited in this paper.
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FiG. 1. Field photographs of Neurolepis species on Andean cloud forests in Colombia. Newrolepis sp. on
Fémeque, near Chingaza National Park at 3200 m elev. (voucher specimen, C.BARBOSA and M.
KOBAYASHI 6825); A : habitat view, all clumps were sterile; B: leaves and young sympodial clumps
with 2 m-scale. Neurolepis aperta (MUNRO) PILGER on La Linea Pass, Quindio at 3380 m elev. (voucher
specimen, X. LONDONO & M. KOBAYASHI 525); C: a panicle; D: s=leaf-sheath, 1=ligule of & cm-
long, p=pseudopetiole ; E: habitat view, majority of the clumps were in flower.
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Shb, TO12E, HEOREZHTLL0TH
2, EENK L -THES A LBEORESL R
Bambusa SCHREBER (1789) Th 5, LivL7achis,
BlOZEZOREL ¥4 TOIEEThrPHIE T &,
BEUBIOSKE -4z, LNKO R &
“Ludolfiaceae” L 2 6 ¥ 2 % 2 ¥, LINK O#EHE i
HERNEOCELYHEERS O LALENG, B
—DORESE, B0 & 51, LINK OER LS

308 Cl. IV. Gramineae.

Fam. XXIX. BAMBUSACEAE.

Spicae bructeis involutas.

117. Ludolfia. Spiculae 5 — 10 florae. Gluma
bivalvis, ealvae inaequales flosculis breviores. Glmmnella
bivalvis. Stam. 3. Siyli 3. Poropetala 3. H. ),
1. 149.

1. L, glaucescens. M, b, 1,248, Folia prae-
sertim sublus glaucescenlia. Spica lerminalis. Arua-
dinaria glaucescens Deauv. egr. 144, 152, Nees agr.
br, 526, Taaicum glaucescens Lam. enc. 4. 449. Pa-
nicum arborescens Linn. zeyl. 48, Hort. Cliff. 27. ¥P.
sp. 1. 3531, R. 8. 2, 453, Air. Kew. 1, 144, (teste
Nees).

FIG. 2. LINK's description of Fam. Bambusaceae in
Hortus Regius Botanicus Berolinensis 2 (1833).

VI RMGRRNE 2%, BIRISFANSHER
OBz s Ths, Thbb, IR
47z & 5% Sectio ® Familia &k ¥ OERBE
OHRMCTRE N3 T » 74 L REBEONIGEE 2
FhwbDTh B, ERBI, Fig 2 wRE s hi- ik
HhoBHOMSPEET QBB THRETHS,
FWsZ, ok ZRABSOEER, ARy 17
OBEORZWEE, ZOL5% LINK QDRE®HHA
FIHLIzthHOR D v 23, 4% Family w5 H
ERFEHALEEMCELT, EHTHOE WL
EELLOTHDEIEERLTWD, R, LINK %
FALLEHRHOER T HZD T, oEA L
&, BI{OWELR & I Z OREFRIC Bambusa
SCHREBER #&{r Z &5 ¥d s, ThptthHnsy »
Blos 4 el T 22k, £/, HBE AT &5,
hHOEE S LINK O 2L O] TF emendavit = 24
2D LTHEM TSNS, 24, i
McCLURE & Bambusa SCHREBER 2% A4 7 Lz
£, Table2 IR T L 32, Enici@Eicifibhi
E—DOEPECR LT, ThENORBIN TR
ZHELTHEMT, 2O i, e sBRBEOR
BTy r#HEMERACERDES BT, FrEng
ALY rERPOWTRO T vy 2R RELEA
TE20hLEWI EBR—EBDOTHD, £z,
BHEOEEKC LY, 1965341 H 1MW
T, MEBELZZ Y7 ORBRE ST THESH
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Wz, FhMdiciiasniboicowTil, £
DESRE AR LA OME 2 B 5 R8s
FETS, v LT, 2OMBEROHmNORZHIE,
YT IhE Dy rEROESOEENLRRER
BERRVES ZLBLETHDL, RETCEThERST
LTAaLS,

3. RN LEXRES S HASUEEORE

McCLURE O ik# & U THRER 2V =7 5
Ffic 8% B vs 7 SODERSTROM 1284 & + O
ge B 7R fE#E U 7> (CALDERON and SODER.
STROM, 1973, 1980 ; SODERSTROM, 1981 ; SODER-
STROM and CALDERON, 1974 ; SODERSTROM et
al. 1988) , SODERSTROM i CALDERON & O FL[EIFF
RTT7 AN REOY rHOBE R L, FREL
7z (CALDERON and SODERSTROM, 1980), &2 i3
& 4 ERWEN O BEE O RN & Rk, oA
ABHER e 21, RS e RS Y
HoOENFROFHELE SZowT, AENTELR
ME A, LTFTR, 2ONE% Table2 =0
BBtz YoTh b,

CALDERON » SODERSTROM i 1763 £ @
ADANSON 12 £ 5 4 A B0 S kO R 2K
L, BEEMES yEClET 2RR0oRREOMEBY T
FrHEEHEMONROERARED £ T i,
Table2 ImR 2 L 54z, KUNTH (1815) %1 280
i & o8 T BP0 77 L A EM

feo KUNTH ¥, 4 2BHEW% 10253, Bon-

busa, Arvundinaria, Nastus i ¥R S0 5F/BHp 542
LY TEEEL AT, THREEEGEHELLT
# ) Z4H Olyrea %8}, %212, Pharus, Olyra B
& OF Leptaspis &7z, NEES (1835) 779
BoyryrEEEENRELT, 7 ¥ #HBam-
busaceae # Bambuseae, Arundinariae % L T {E
£, O3 DD (Series) W47z, Bambuseae i
i, Bambusa, Dendrocalamus, Schizostachyum,
Beesha @ 4 /%, Arundinariae iZ it Arundinaria,
Nastus, Chusquea, Mevostachys © 4 [H%, # L TR
BOMLE DO IERY: S 7 D Streptochaeta IF

T, BB, Bonbusa &% Guadua ¥ Bam-

busa O 2 WI/IZ4FiT 7=, NEES 13| S BEC#
NZNOE & O AT % 1T o7z, NEES O
FBDPOAREM S rIHO A 5] & H v 2 RUPRE-
CHT (1839) , MUNRO (1868) , BENTHAM {1881)
3 X {f BENTHAM and HOOKER (1883) i Ht5ioAR
Ay rEETIRL, FO%0OF rEOWEE TR
EW s e 52 7z, ¥ O KUNTH (1815) *
LINK{1827) D X 31z, Obwa@% Pharus B L3t
A ABOROMYE L 1 LD EE S W,

WORSENF CBIT 5 2 &0 1/NEE L /NEDBH:

sz ¥nsbryEoayrPeeasht
EOERERE L ARENE o T, £, Olyra L
[FIBRIZ 7 = Vo TR AR R I R AR DA R 12 2346
¥+ % Pariana B b, *OEFOHEOHA RV EE
e E DEEIAFLAFTHTBBI L, b L
% & NEES 48 Streptochacta % 7 T O L T2
BHzDIT, SROEOCREE2MEOFEE LTS L,
SEMO S LT, ML, #E3% BLRE6E,
HEEE SRS G, b3 lRE y IO
OFREERFOZ L EEE LR LS b0 Ly
&N %, MEISSNER, STEUDEL, DOELL 7 ¥ 43 NEES
D#F Z icfEoTz (CALDERON and SODERSTROM,
1980), SCHUSTER (1910) t&, Arundinaria, Schizos-
tachyum, Anomochloa marantoiden, Pariana, Och-
landra, Oxytenanthera, Streptochacta XD ¥ 7 #
FEHUD, A44F, 15, 2OMORERNLA X
Bl o Te o AN FEETIR L, HEE
& ORIz B v TR FEN, HERAT L BEEMZ,
Streptochaeta JBS, B b FIRNE 1 A BHEY OHE
R wiboE e o L fm T i, CAMUS

{1913) & FRANCHET {1887) & Xk - TREW & iz
P57 7 ) AEOBAMES 3 Guadnells, Puelia ¥
& UF Atractocarpe DEBEMMOAREES 7L &
WU AT w7 L, PILGER lI—FF AL S
48 L Streptochaetae £ % F vHRIL LTE LD,
{ti 77 Olyroideae £ Anomochloideae @ 2 Hfi %
HEgL iz,

ADANSON 2 & % A4 2R OSHEHLIROK) 100 4/H]
OB EE 2BV DOTHol (CLAY-
TON and RENVOIZE, 1986), L&L, _Liid Ohra
*° Paviana 72 ¥ L {hD 4 2RO H £ 0BG inly
KiRaha & D, A FERLE OELE IR %M T T
HALDOFETH 2HEVE I LBERE AT h
B L&D ol 1930 A A>T AVDULOW

(1931) & PRAT (1932, 1936) # KT EhEh,
HABRREEE & IEOMHENFTROB LS 5 A 2 RHE
Wb R RN LR 21T, ERLE
BuEJEHRL I, AVDULOW RILEEE bz 31 38
HHOHEdOR, KEs, Briabd, vz
DERPLIEDOWEHZERTTRER L S e /it
B M iTote, TORE, LREZEFYavy
FERPHIEIFOL D, EEONENS AL
W R D F LIz S — 7 2 RO BRI
32 EET LI, PRAT iZIE@I ARG O R
FfE s AR EY OX Bt o, £ORT,
YorEREELUBELEDEZ LERL, BR{LLL
T2 WOHDMWMFEEE opiT L LT, NEFBEICHRS
{ A4 FABORES SRR O HEMESL S TS
#2 L S 57z, JACQUES-FELIX (1954) it h
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SDREEb LI, 77 )AEDY riE Alractocar -

pa, Guaduella, Puclic % ¥ % & t» Bambuseae,
Arundinarieae, Phareae 8 & 2f Olyreae @ 4 #
& ¥ % & 438 Série Bambusoideae O#E R 2L L
72a

% OWEOF T, BORED 4 ORIy &
SR AR OFELM (HEH) 240228
{REEDER, 1957), Olyra EHAREMES FEORED
oS L AR 282 2 » (REEDER, 1962) #t&
EHLEME LIS, Toticd 2RHEYOPhTE
s rERehy rEC B TEOMTOERE
TR ER SRR L RS T 2 Z L RS K
L7z METACALFE (1956) DHf5ely, E&MES 74H
ERFNES rENE—DOBICET S5 2 2 BEHRLE
Yok LTHHLIELOTH-T,

HAEADWRET, ERES 7 HO BFN 2R
Zi LT r RO ORMICEIS U O i fHEE
HELEEFTH S, HEERT S o TEREL
1z Streptogyna . Leptaspis DR EAKE (TATEOKA,
1958) k, HIECBWCRIEOWRMGE 2TRL,
IEAFERR I B 1 3 fHeER & oileoEE, Do
HERNEHIC LMY 2 AN THEI R YR
Wahicl, F7ERO—RTHS I L R
L7z (B, 1958), &0, fEME (1961} i Pariana
% 21 SROIEDRELIITIZT 21T, T OIBHHEREC
FoEplc|T s L #HS»E L, METACALFE
ORREEIERL Y,

Ak L7z LINK %% Table 2 i2RT &£ 5 &,
CALDERON & SODERSTROM {1980) itxgxzxn
et #4827 r BRSNS 15 BRI
BT, FNTROEEHC LI THEFs 7 E
D% LT RAER, #0577 ikB8nT, #L
T—RETH W S RBMLL, 2oTiel, &
R 3B EOwENS, 195381 8 1 BLATC
R LD EZ A0 BES Ay rHORED
Biodd s, 20EEOMAL-AE,OH
Wi+a0Tikd, HAEORAT, EEICTEHRL
fo ¥ FEOBAROMEARIEL, ZOIZH LT,
HAPNEEIFE LSRR ERE AT, Fhice
TEREOCZ v 7 2FIV LU TLIREBEERLI,
FOREELT, HoRy rEROESLELEL
T Bambusoideae NEES (1835) ##H L7z, T
AR REEL K NEES OFRF ALY, HEE LR
ez & rHERE LT OERBERS L0 NEES
T#Hoie, L 95 CALDERON & SODERSTROM D B,
B bEES S, 21LT, ZOEA»>BEEHH:
ORELI-Z rBle2 a5k 61, dHo s rihlcxt
LT, VMBI, RERTE - 7 ED
fEE &, NEES Miflic b hi bR odt, #hik

WismbEVWHDERES LE&b¥, Tribe Bam-
buseae KUNTH (1815) #4320 RYTHS S,
B2, FREEPEEKR T 1 — A P TEELE
£ UMK, 1993) PEBEOEREFEL LERCE
ST, BERESY T EOARNBBIIOwTEED
THER, By HIEEREES 75 L O
A+ 3 McCLURE & SMITH (1967) &4z
i, BEOFECHT ST EZEM D 5,
FTTRAMREER (1990) ¥R EDHET B
THRELLERPRE LT, BREsy v80
Olyreae % Parianae, % N & Streptochaeta JF,
Pharus 552 Anomochioa marantoidea & [RIHEC TR
BWE2EL, BEFoRVOMEISEZLEBL TEE
HREBNE, BiIC Olye BOBE I TIRTE %
£, BHMEBE0LEETI 2wl 2EOMBET
bHo T I WHEIEM S, “herbaceous bambusoid
grasses” £ WS ERER, BEOF 7 EVHICET 3
Hah s 3l [BERES v iH) Tidd <, Ak
] ETRIEIMNSEbLLEE I RZ, £
< DHE, ENEHIL, PR 1AL D 18RS
T2hDbdH 5, BODXEEE 2 idRmicZeh
L, IERwiE, Befici-Tas: BBk
FHPBFEET 3, HTFEORS S RINAY, B2,
MM, & L < ERERoTRToEXRE R
(KOBAYASHI ef al., 1992), #hFhOEIZHE
Ul B ORE 2R a3 N5, Pharus virescens T
i, —EMMEEO—FREEHEER G S AL
(KOBAYASHI and IZAWA, 1991), £k, Sk
BHREICBWTR, BUREEd, EFROHEHnS
WRRE< A TLEEAYHELZVWELIEE
DT, KANES rdf & O B KB HiE
v, ERRC Newrolepis RO L 5 it i@ i &
2HDLEFEET 2,

4., #rEHOEELYD CHMES

1985 & & 1987 ST i T, 4 A BHEWO SR
DHERC T TR THE S - (DAH-
LGREN et al., 1985; CLAYTON and RENVOIZE,
1986 ; SODERSTROM and ELLIS, 1987), # 2T,
# o EfR oA MY % SODERSTROM & ELLIS
DIRERDLELT, IheDWMERASNAE
AERE LAV, #6134 AR EMo S ERE
ELTHEHRSEA TS 10 OBIES LY BT #
LT, £ TOARERES 78 &, Buwgersiochloa B% &
tr Olyreae, Parianeae, Streptochaetae 3 & OF
Anomochloeae D 4 2 DER E LD - BEAME S 7
HOWME» X EDF rHR 2O, TOM
BOFY rHERCHBEL TH5N15 10 DEEED
ENEh O, 4 APHEYSEOEL EoE
Blrrolieafml twnasnril~dz(Table3),
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TABLE 3. Position of Subfamily Bam-
busoideae in Poaceae proposed by SODER-
S$TROM and ELLIS (1987)*.

Characrters** 112345678910
Taxa
Bambuscideaefa) |O|O(O|C|O|O(C|O(OQ|C
Streptogyneae Q|O|0|C|x | x|O|O|O]|C
Puelicae idicliolioldndioliolieol e
(b) Guaduelleae 2101010 |x [ x|O|O|X|©
Phareae OlO|1C|O|x|x|O|0|0]| %
Oryzeae X|O|O[x|x|C|O[x|0|C
Zizanieae QOO x| x|[C|O[O|O]|0O
Phaenospermateae| C|O|C|O| X [ x|Ol x| x| X
Diarrheneae OlO|OIx|x|x|Ox]|x|x
Ehrharteae X OO X|x|[C|O|x|x|x%
Centotheceae X | X 1O|Ix|O|C|O]|x|[x]|x
Arundineae X[ X|O|x|x|[O|O| x| x|X
Brachyelytreae X|OIO|xIx[x|O|x|x]|x
Stipeae X[ x[O[O| x{x|Ox|x]|x
Pooideae X[xX|O|x | x|x|Ox|x]|x
Arundinoideae X[ XX | x| X[O|Ox|x]|x
Panicoideae XX 3 /X [O|x[x|x]x
Chloridoideae XX Ix|[xX|[X[xX|X[%X]|X|©

=

Simplified and modified with adding unpublished data by
M. KoBAYASHI in which O show the characteristics
commonly seen in Subfamily Bambusoideae s. str.,
whereas X show the other various characteristics; 7 :
unknown, © : unpublished data obtained from the speci-
mens of Guadnella oblonga (BALDWIN 6704, Liberia, 26
July 1947/US2672982) in Guaduelleae, six genera in
Chloridoideae native to Japan Islands. ‘

**1: embryo formula, QO F+PP (F-PP in Streptochaetae) ;
21 hilum shape, O linear ; 3: embryo size, O small; 4:
lodicule, C three; 5: seedling leaf, O lst. bladeless
sheath, 2nd. broad and horizontal blade; 6: bicellular
microhair, © equally lengthen-two celled, elongated,
rounded apex in distal cell; 7: mesophyll arrangement,
O non-Kranz type; 8: mesophyll cells, O arm cells and
fusoid cells present ; 9: midrib vasculature, (O complex
with adaxial bundles, supported by elaboration of scler-
enchyma ; 10: costal silica body, O {@) vertical.

{a) Subfamily Bambusoideae s. str.

{k) Subfamily Bambusoideae s. 1.

LT, BEoy yEBNIHGEL Tifb > TwaE
BOBEFEROBEL LOT, LEOF yHERlE
TEZERBEL, O30, HoiE, TORM
HETRIEFFFEELEDSAT LR REY
W, TNRSEORNCERD, L LTREL:,
R, oz ko TREShEEHO S rERO
Hit : sEgg o ¥ el Streptogyneae, Puelieae,
Guaduelleae, Phareae, Oryzeae, Zizanieae @ 7 B
TH D DFALL 10 0EREIL - (HROF
xR, AO~ZOFE, QAL OLETRENLGRED
KEE, AORELE, GIHIEZLDEDOEE, 6)
ERFEO 2 EREEMNEOEE LR, (TERHERO
B, (S/EEPTAE AL 35 17 B SN & R DT,
(O)h DHEERDES, (0TEHFF OEERLT
H5) 3 »EEERE OB, THD, ZhoDBERD

vaT, CLAYTON & RENVOIZE 1%, (icBL T3,
TODEELY A Picbhitoh, HEARMREE RN
MrEL L LT, FHPPEIZE >y rHiflhoiiE
D, —HTHF+FPRERSA 2EENLTF+
FFREID A+ + FER, 75T, P+PP Hd
Sy EERT, Fo05HBHDIRP-PP
Hp&rHEil~, b2LORP-PFEOY 57
A, F7, BlOBEESciE, PHPRFEOE# e
RO R~ RS o kT 5RO
HEERE LIz £, QRBOBROLELER L
BT 32, OTRAFTYFFHER L EF v
HEREERRYS - &, 8y rEROL R
TEZE, R, ERMRFEHEAEEZER LS
Az, ANEERE ORI T B, & E
DI kRT3, CLAYTON & RENVOIZE &
RO 0 EMcB2EELRA L LT, CHE
FARB A @ 20 Bl 2iedd o THEL, HH
HEEEST 550 DTN 3 - OB
KMET 250 THS I EAEShR ORI LS
BIFTWwd, 51, ZOBEEEFHED LT,
A4 ARMEHOARNLHE (L TROF 7)) O
R BN MEEFR W T, BEOEWEE
THE (RokR) &, #EEEozE2RTEE (C
KARER ST 2 BER LEThThOEE
LT, EREERA TS,

SCDERSTROM & ELLISOER L - 10 0EED
5%, (MOFHEIZFE-Kranz B & Kranz 22835
LOTH D, THEATED CHERBE, ENC,
FEREKRCEEND 2EMMETH S (EsAU,
1977, & b5, 10 DHEBHEOPIZBNTT 5,
REOBOTRE L, EEBREOERELRTLONR
ELTWARIELABERL, ChiZEISLTZEDS
e rEROMES, B4 OBEOFHI%E BT
T3 2 b EhlaBhog| 55 {REFOLEEET
BL T3,

DAHLGREN ef ¢l (1985) i3 v RO A A
HWEwaeEENA . ZORDIE AVDULOW
Lo REzfto b Lyiransds, ZORME
B LEOWEI N - BTN 20 EEHALT
w2, DAHLGREN & & # QFEah T L Tw
BE 3, iy ERO S A— TiEEmRE TR
FoRLTEFFEOKNLT, f2%vaEDS
N—FiTREH R iF A&, HAESE L TOoREE
¥ Tw5d, CALDERON X SODERSTROM (1980)
Ny rERETRL 2R, o1 ARHESEET 2
Bi#: LT, R 5BEE ORI LEE S
TE, ThEIo% 5 L LBHROMRKICET T
5, BVREOEDE LTOBEEETTwS, Lk
L, SEFNRHEERO MBS E, Z0L
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3 i ARSI T 2 BERARET 2 0EA
WThD5d, Zhid, »2THrEROESHTE
HEHHBETRI -k, RRERBERNTLE
HERBED, £, BERES SECHT 5 RkF G
FrEOREDCELD, BEFIEIRLLLL
Nix, BEODA4 + 2O S HEBULEHEODLE R

L#RIZ X T, 4 2ECET 28R AdEY

LTS s aHEsEsrrshTE (B
15, 1982), 2 ORI INE, ZTheD/ V-7
EBLCRRCBEEMBHEROBSABSEES
h, ZZEBTERIALSFROBESIONED KD

TRIzHHE & h, ZOFER, KBHOHEKHEED

e EESEENAREE LS, i disd,
MRICZD LI REMEFoOT L, HkiEmEL

TOEBENTIEORIRTSE Y, AEREROR
1 & EDRRREE DORFE X O IRBHR I LT 5 b
DThHD, TLERsNIPNERNT, BROFr
BT _THRHETHY, E0bi}, ERES 4

BN SRR TH B (SODERSTROM and
CALDERON, 1974), %7z, HESOBESHELTH

FOIEEFMEL, A, FO%£{00NER
Pl EEY & Ofic, BEREY S VLR

REHESLT, #{OoHBEEEFOT Ltbko
- T &z (KOBAYASHI and SATOMI, 1990 ; /i,

1993) o & & RO &4 HHER 9 2 FE D SRR & R
Mo XS BRI L bOPRSDETS
ELTHATH 2, HFREOHEME L TOML2O
EHERATERE & OB D AIEOPIERI k- THS
MTENDZ D LR, BT LTH, TR
B BT, IRRCHARES O S & &4 B4
&L TORARMBERE OB R T L 2RI
& LT, SODERSTROM & ELLIS BEEELIERD
FrEBORns, 4l voEeERROLRME
B LTEHEOY rEElOEE5 1582,
BRELRW,

LINK QERFREL T T E 00, 45750 Ri-
jksherbarium @ Dr. J.F. VELDKAMP (&8 L %
To k7, FMEZ LD L THERIESR W
DRELURKEORGHEA L slleR L LifE
T, FROTMOWNE RS-, EMEAEREE
SEROBEER, WIEEFoRKiEAEB ]
FHeebELL, BLTHBLEHL LT ET,
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