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ABSTRACT : The seedling morphology of six alpine plants from Mt Hakusan,
Ishikawa Prefecture, Japan, was studied : Fritillaria camtchatcensis, Heloniopsis orien-
talis, Hemerocallis dumortieri var. esculenta, Lilium medeoloides, Veratrum maackii f. ar-
ropurpureum and Veratrum stamineum belonging to the Liliaceae. The seedling type
of Fritillaria camtchatcensis, Heloniopsis orientalis, Lilium medeoloides and Veratrum sta-
mineum was found to be Type A in the sense of Dahlgren and Clifford (1982), while
that of the other two species was Type B. It is interesting that two congeneric spe-
cles of the genus Veratrum are different in terms of seedling type.

Key words : Alpine plants, Life history, Liliaceae, Seedling morphology.
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Table 1. Plant materials examined

Date of Date of Date of
Names Plant No. sowing | germination sampling
2 121 Fritillaria camtschatcensis 81 98.10. 6 99.4.16 |99.4.22;6.1 ;00.5.15
148 98.10. 6 99.4.16 |99.4.22;6.1;6.30
99.7.1;00.5.13
627 99.9.30 | 99.4.1 99.4.1; 4.24
377 3 77 IN7 7 Heloniopsis orientalis 322 99.9.30 | 99.10.28 |99.11.3;00.4.1,5.13
U4323 | 96.5.30 97.5.2
U4471 | 96. 5.30 98.5.22
= v 277 F A5 Hemerocallis dumortieri 183 98.10. 6 99.4.21 199.4.23
var. esculenta 709 99.10. 7 99.11. 1 00.4.1
718 99.10. 7 99.10.28 | 99.11.28
851 99.11. 3 00.3.31 |00.4.1,;4.24
U4161 | 95.11.11 9.5.5
7 V1Y) Lilium medeoloides 171 98.10. 6 99.4.21 |99.6.30; 8.29;00.4.24
171s 99.4.22 1 99.8.11 {99.8.11:;00.4.25; 5.13
¥ 51 3 20V 77 Veratrum maackii
{. atropurpureum 681 99.9.30 | 99.12.13 | 00.4.24, 5.13
aNA A7 V. stamineum 612 99.9.30 | 00.4.2 00.4.24; 5.13
652 99.9.30 | 99.11.15 | 00.3.31
U4160 | 95.11.11 96.5.2
U4332 | 95.11.11 97.5.9

AE7- & 2iF19984F 108 6 H1398.10. 6 DX H 2R L, HEICREN B EFEDBEIIES
4 AN

983 Fritillaria camtschatcensis (L.} Ker Gawl (Fig. 1)

EHEEERNE L2V LEZAFCRY, R4 -6mm, 83 - 4mm, BEEAEE, HE
BFIIEELTHAEZHRDECEE 25,

£ A #1Z Dahlgren and Clifford (1982) @ A El (Agave univittata DREDH 5) o

FEIBTOEE FBTOR-E) oMY, ZOREEILSY < 3 F R Dyckia brevifolia (/3
AF v TR (REIR 1979) SR THRE, EFOEICIBRL, #2P9TELT 5, Bkl
oFEER, BRE=AF TR 225—-53mm @1, 2mm, TEBERFCAET L2, £+
BT, LML o TRECHT D, EmEREEs LTLELCEFORIZLET S, b
BTV, R, FEOERMEA, ThbLFERICAESEAE (B1%) ¢ 1HEE
U, SHIEREIHRPICHE L TFEEE» S AR L, 2omEEHIIceRE /OB
(2% 2217, IhL2EOBFFIHN L CELYVNEOBEL L, ZORBORE

Fig. 1. Seedlings of Fritillaria camtchatcensis.
1, Young seedling (X2) ; 2, Apex of seedling with seed coat taken off {X5) ; 3, Base of seedling (X5) ;4,7,
Elongate cotyledon bearing 1 st bulb leaf and primary root (X2) ; 5,6, Showing 1 st bulb leaf and its longitu-
dinal section (X5) ; 8, Longitudinal section of 7 {X5) ; 9, 10, Mature I st year's seedling {X2) and its longi-
tudinal section (X5) ; 11, 12, Seedling in the following year with foliage leaf (X2) and its longitudinal sec-
tion (X5). Materials illustrated:1-3, Plant No.81 sampled on 99.4.22;4-6, Plant No.627 sampled on
00.4.24; 7-11, Plant No. 148 sampled on 99.7.1 (7,8),0n 6.30 (9, 10) and on 6.1 (11,12)
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F 48 primary root & 0 — 3ARDOARER S LY, HBIERL, WTRIERIIRWIRELYD
1% AEBOEEATICIZEE LM U b HD, EFIRTH D I L ERT, WRIZAEL 2V,
RHTTAFE, FEIAEL, BEIKRL T, BERECIKOEBELH (G

E1LEEI2HOBREICAINAEFE,» LMY, EHEIBEHETRE Lom A4, 1B
4mm, ERITESHLScm, BEREATES3 —4mm OREKELE 2D, FOMEAF O
CHIFFENTED, HFHFIE, BEEORERIIALNLHAL P BRRE (FK - B
1995) D LN b o,

239 3 YINAT  Heloniopsis orientalis {Thunb.) C. Tanaka (Fig.2)

HFIHREBEAE, mRCHEEFRIRIBOTHEEY S ), REICHD VB E RS
HAH (cf. Pl 2000), (FEREFIHZETEFOERIIOCSDIPESTRY, EHIIOCDDO
IR L 2o CROY 5, FRITIICOMBEOROMIICHY o THUHR T, 3 CICHEr
o THFMIBENS,

REMBTLE, TRICEVWTTENEN S EAEFT A B (Dahlgren and Clifford 1982),
FEIBREBHE TR, &, E&5— 7mm, 1E#H0.8mm, EHIIWEIEEL, Fr
ANBZEREINIEA LR, KIHE N TEORIIRYBIEE L LTLIES CEFHIC
kF 5, FEizAER, 0.5~ 1mm, &k, FRICE, BEHR (Lt 1992) CHIZ
OREOEN D B3I, REGHEPITICEHEL, BHEIZET 2V,

BALEEBLUBLHREF LAEAD, FITFEES,» SMBAICHED D LHLE
DEMTAHFE2MIIL, E1ELBET L, 20%, 553 HEEBAHIT2-E¥ELHE, —
F, FARIZAEL, Kbo THEROTRERVHU S, FELCHRBIIBAKITREL TWh,

Z v AYX XY Hemerocallis dumortieri Morren var. esculenta (Koidz.) Kitam. (Fig.3)

LR, 2R, RRP DY, FEIREREE 2RO, BEICIZIZIIZFTTS
3EROHEND Y, LB TEIBICELIBIL > THEOBELEIIN, BHFROBO THIINE
DB (cf I 2000). FEFRIE, TINZTOTEICHEET HHLTS L) ERFHT
Hd, fEE: 2 CEv,

FEGH T (EK 1987 &K 1999), HE, EESEEFRICES o THER ORI
BELRY, RNBEOEESH 3Imm, FHL5mm, TEHEIHEKTRE 3~ 5mm, #£1.5
—2mm, MEE O CFEFIBHRTIIEL, BE - FLHICH I mm, HREBOLEIZ
2, L7855 T, EHEEIZ Dahlgren and Clifford (1982) @ BEl (IR H V')
THhb, BEIR (1979) &, MROFEFIEREOEHE I HETEHLLT, F'7VFFAL
VAZHD-EHEET T, TRISTL, FESVBRFOEREE,LLAEL, FEL (T
BEOBIRE DX OBEOL) O LFcEEr b oFELENE CH (Dahlgren and Clifford 1982,
#2513 Nannorrhops ritchieana, ¥ %) & &N 5,

B1EETELS S HTHROEREL 20, B58 —40mm, $2EXECLOTTem
X b, BRELEISAETITIREL, EOEXYERLALHE, RTELSERAZEL, 11
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Fig. 2. Seedlings of Heloniopsis orientalis.
1, Seed with sprouting primary root (X10) ;2, 3, Young seedling (X 10) and its longitudinal section
(X15) ;4, Seedling with seed coat (X10) ;5, 6, Seedling with seed coat taken off and it's adaxial view
(X6) ; 7, Seedling with 1 st leaf (X86) ; 8, 9, Seedling with 2 leaves and its longitudinal section {X6) ; 10,
Seedling in the following year with 3 new leaves (X6). Materials illustrated:1-7, Plant No. 322 sampled
on 99.11.4 (1-4), on 00.4.1 (5,6), and on 5.13(7); 8 9, Plant No. U4323 sampled on 97.5.2; 10, Plant

No. U447]1 sampled on 98.5.22.
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Fig. 3. Seedlings of Hemerocallis dumortieri var. esculenta.
1, Young seedling (X6) ; 2, 3, 4, Seedling with 1 st leaf and its adaxial and top view (X3) ; 5, Longitudinal
section of 2 (X 4) ; 6:Seedling bearing 1 st leaf with seed coat taken off (X4) ; 7, Cross section of sheath-
ing part of seedling (X 10) ; 8, Seedling with young 2 nd leaf {X2) ; 9, Seedling with elongate 2 nd leaf

and young 3 rd leaf (X2). Materials illustrated:Plant No. 851 sampled on 00.4.24 (1-5,8,9) and on 4.1
6,7).
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Fig. 4. Seedlings of Lilium medeoloides.
1, Young seedling (X2) ;2, Apex of seedling with seed coat taken off (X5) ;3, Longitudinal section of
base of seedling (X5) ;4, 5 Seedling with 1 st leaf and its blade (X2) ; 6, Longitudinal section of 4 (X5) ;
7, 8, Seedling in the following year (X1.5);9, Cross section of bulb of seedling in the following year
(X 7). Materials illustrated ; Plant No. 171s sampled on 99. 8. 11 (1-6) and on 00.5.13(7-9).
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Rizidd EEREER L, RIRT 5,

FMOBERICIEE T o THINZTABROBEI RS NEH, THEBREOINBIZH
bLHBLND, FEFHEIE, ERICAIRIZET LD, RERIEELEV, BEEDHL5HE
bLuVBEEbH L,

2=V Lilium medeoloides A. Gray (Fig.4)

BMARENE 2 LEZARCRYE, B35 - 6mm, 1EHS5mm, BEIZEZ, SEEIZ
BRELTEBAZIDACEE 22 (cf FILME  2000),

FEIBTOEL BTOR-2H) »oH0, ARTHRE, BFOHIEBEHL, 27T
BT 5, £4FZ Dahlgren and Clifford (1982) ® A®l, #BEL7-FEZ, EX7—9mm
TE#0.dmm, ZE4mm LD L AL TND DY, FIP0RRBBRBEELLTLIES
CEFNICET 2, FEFOLHELPET, FTHEHAER CMEEICECES S ), HIiT
SRS Go TEEBOE L ATE SH2.5mm, B 2mm, FHEHEZMALTHFEHEE,
HHRFEOHLRIAMTE L CHE 1 ELBHT 5, BEZHET 2V,

B1EOEFIINE, RSH10mm, BH 7mm, $IEF 3 %ME, MY, EWREIESH
1lmm, EFIEOSATELIZDATEOERE LN S BEY DL, LHRERSATH
FTITL, 2EHAMLAE, 115 L0 Cioid BBk LIKIRY %,

2HEHIE, 4 -5 BIZAKIC] - 2HOEBEELHL, EHIRINEL W LILIE, $#EL
WLSHE, M2 LAN, RS9 24mm, 187 —14mm, #iX& £13-37mm, ELiZE

R PEI O & F 21 TEE L 25, BROEBOW S &S, IMIOS DRES
FEESETHEOHEAECL L2550 H 5,

FRGI2EHICTAEL, BROAERIFAONL, |ERORERITT, 278, AEHiZ
TEAIS R, MIEELS TRFLOVEENALN, EFIRTHLILETRT, BEEEL, E
2HE2 - 3mmilET 5,

RAAF 20V Veratrum maackii Regel atropurpureum (Honda) Hir. Takah. (Fig.5A)

BEERETRCRT, BE5- 6mm, 188 4mm, $65H, HEHIR, BRIIER,
NEEIEELTEHELZROECEL LY, NEEICLINZES 3Smm E EOBTORMEIE
MEIZERS B (cf PILIM 2000,

FEIH Y, AR, FEFEETRCLET > THEROBIREE L2 ), RNBERESH
3mm, FH 1mm, TETIERTHFELEA, BES3 — 5mm, £0.8mm, HE*22%
FEFZHIRTICEL, £E2.5- 3mm, &#H0.3mm, BRHOEFICDL, Lo T,
T Dahlgren and Clifford (1982) @ BEITH %, FREHIMHMI vy,

Fig. 5. Seedlings of Veratrum maackii £. atropurpureum (A) and V. stamineum (B).
Al, Bl, Young seedling {X3) ; A2, Longitudinal section of 1 (X6) ; A3, Seedling with 1 st leaf (X3) ; A4, A5,
Seedling with elongate 1 st leaf (X2) and its longitudinal section (X6); B2, Apex of seedling with outer seed
coat taken off (X3) ; B3, Longitudinal section of seedling apex (X6) ; B4, Seedling with elongate cotyledon
(X2) ; B5, Longitudinal section of basal part of B4 (X8) ; B6, B7, Seedling in the the following year (X1.5) and
its longitudinal section (X6). Materials illustrated: Al1-5, Plant No. 681 sampled on 00.5. 13 ; B1-3, Plant No. 652
sampled on 00. 3. 31 ; B4, 5, Plant No. U4160 sampled on 96.5. 2 ; B6, 7, Plant No. U4332 sampled on 97.5. 9.
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7‘3?%@c‘%ﬁdﬁ‘%#ﬂiiﬁ@%ﬁ%#’”07‘1%3%?1,2:7:<V), ZIHHEIEPMBUEY, 5 A,
EHIBBIEBLTAZEL, BRIETEISETNG, $1EOEFIILHE, REICE
muézﬁu, EE#5cm, 18 2mm, BFEYFEIEIETKDS,
FRRIEERE  TIIMEFEL (, EIRTHL I LEERT, BEEIS

N1 47 Veratrum stamineum Maxim. (Fig.5B)

B EINRE, RS 8mm, EH4mm, #H5E, XA, EERERE, SMER TR
ELTEAYRYE<EL Y, NERICETINZR S4.5mm (3 EOEFORMII M I
95 (cf. ilifl 2000,

TR, BTOERLLRFL, B, BEDPICRBHML, LCHELT S, &
Bl Dahlgren and Clifford (1982) » A B, f#f L2 T8, &f, LEETRICLETEST
BIROWINZEE & 20, RNBERESH 3mm, FH0.7mm, FEFIIESE, ES3-7
cm, EIIIFBFTELS 1/3BOHSIRSIEAL <K 1 mm, WEIZHENEE, TEHOWHE

IFFHETCIROMERI D D, ERRAEHHOHERBE ko THFEL LA, HFHIRBORS
iﬂfﬁ%fﬁi%? Smmil% b, BFELFEIFEOALZEL, TEEIHS 2V, EH#IEHUT%
Vi, FRICHEE TSR, BEE 1Imm CRSIBENSH D, ANERLIH %, Dahlgren and Clifford
(1982) 12X B &, Veratrum OFERIIBRIE SN TWBH T, KEIZF S Tidkv,

HEF2FHICEPROBLE AL 1BHOEEEL LT, SREOEFIREHE, ESH
4cm, 184 —5mm, BHIZIEELABICRRWTY, Mihm, EHIEERICEATEE 2
0, HICEFEANL, ERE IFHICHARAEREIEBEL AL L00, 2BHELTNS
DBBRDOLIND, 2FEBICHAAERITITERE TR, BB LV,

: B

AFROME LB 52 b NIENREIRE, RIS OBIHEE £ b - 78T V7 i
HREORABIE, RIFIEE L2 TF & o 7 ALSUBHERO/NERZ KR C BILE
LB, &7, BT IESBIRKET AR - B EAmHET, HILETAEERRETEER,
L BRI BUHRIR O B & o CTRV 20 T CBALI L BT 70,

5 B X ®
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