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Kazuhiko HayasHi* @ Native Lilies in Japan. IV.
Differentiation in the Germination Type of Seed between
Lilium maculatum ssp. maculatum and ssp. dauricum

Abstract

The Lilium maculalum THUNB. group cosists of two subspecies and two varieties (HARA, 1963} .
Subspecies dauricum is distributed over a very wide geographic area from middle Siberia to
Kamchatka and extends southward as far as Hokkaido in the Japanese Islands (HULTEN, 1927) .
Subspecies maculatum, which is endemic to Japan, is found in middle to northern Honshu.

To compare the germination chracteristics of seeds in two subspecies, plants were collected from
the natural populations in Honshu and Hokkaido (Table 1, Fig. 1) . The seeds of ssp. maculatum
reveal a typical epigeal type of immediate germination without exception {Table 3, Figs. 2-3, §, 10).
In contrast, the seeds of ssp. dauricum largely represent the hypogeal type accompanied by a few
intermediate germination types (Table 3. Figs. 2-4, 10). The inter-subspecific F, hybrids are
considered to be more related to ssp. dauricum than ssp. maculatum. On the basis of these results, a
clear differentiation can be found between two subspecies as to germination type of the seed.

There are two opposite opinions about the spatial boudary between these subspecies, which is
located in the Tsugaru Straits between Hokkaido and Honshu, In the present study, the
undetermined strain was sampled in two populations, Dekizima and Yanagida, which are located
along the west coast of the Tsugaru Peninsula (Table 1, Fig. 1). 1t is inclined to be closer to ssp.
dauricum than ssp. maculafum in the germination type of the seed as well as in the gross external
morphology (Table 3) . The F, hybrids between this strain and ssp. maculatum or ssp. dauricum also
resemble the inter-subspecific hybrids with regard to seed germination type. This finding implies the
possibility of a southern extention of distribution for ssp. dawricum toward Honshu over the Straits.

Key Words: Differentiation—Epigeal—Hypogeal—Lilium maculatum group—Seed germination

AAyaVEERBATE7 YT AmT s LA
DIEE LTV AP T, A2V Lillum
maculatum THUNB. ssp. maculatum ¥ TV A H &
Y ssp. dauricum (KER-GAWLER) HARA @ 2
OFEFE» N> T3 (F, 1963), A4y
HAFEEBOEHETEN AT L, KAERAITEE
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(1975, 1979, 1980) @ik, IHhETITHHE
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P2 DTk EEOEME(F, 1963 | £77, 1982)
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ToH, VALYV Ih L DIkoliEEr,
A2V HBEEAFETS L3N TE(F, 1963 ;
B, 1981 4P, 1982 #87K, 1970). Lov LW
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Table 1. Scurces of sample plants and habitats.

Locality Al_)brew- Prefecture (City) Habitats
ation
Lilium maculatum ssp. maculatum
Shiriya-zaki (R B I#) Sr Aomori (Higashidori) Abrasion platform in
coastal terrace
Isl. O-shima x & Os Aomori (Hiranai) Coastal cliff
Ino R &) In Aomori {Hiranai) Coastal cliff
Imabetsu 4 &D Im Aomori {Imabetsu) Coastal cliff
Kodomari Uhom| Kd Aomori {Imabetsu) Sandy beach, sea
meadow
Fudai B M Fd Iwate (Fudai) Coastal cliff
Inamuraga-saki (FR#t o I#) Ir Kanagawa (Kamakura) Coastal cliff
L. maculatum ssp. dauricum
Ishikari-hama (G #F %) Is Hokkaido (Ishikari) Coastal sand dune
Undetermined strain
Dekizima (H sk &) Dk Aomori (Kizukuri) Coastal sand dune
Yanagida | Yg Aomori (Fukaura) Coastal sand dune

THEETHsMMELTWAZ eathhol, &
DEI b E AT, Az VALY
MHEETLZWEELE TR T 3ERE 2,

e FiE

ZOFETS buwicHiTiE, FMNDES S IbiEE
ETOESF WHMEAOEREATHRES ALY
TVEHERBFELTHELZBDOTH S, Zhoeo
HAREROME & H4EHORIER, Table 1 & Fig.
LiemELI, $hbbABraliE, EHREORE
B, KB, f&E, %8, b, BFEOLMN, s
NBR O 7D 7HiE» o5, =/ AAy2y
12, EEOEFRICAE Shic, Z0EEETEYE
ERXEAOHES LIS 2 o i @EE, X
HY2UOMGRICh B, VALY E S
FRHLTWHOT, 22 CRAEMERHE (Undeter-
mined strain) & LT &N HDdholk, BlLD I b,
BERRO TS5 OMENL, 198646 H 29 B
ETHAHEAEMEPRELTHELLZDLDTS
Do ETMFEIEFEN Y EOMEHE 1966 527 A 22
Ao TH2M Aicbhi>THEMEHE LEEL
RYOTHD, DLoMBlidwh b emEL
AEFERAFOMEZTHIHEE L,
HRO-HOTEE, 2 WEs L URMERED
FThERIZB T B HEN - REMOMREY O 3
»iz, B EADCEOERL %2, 1987 £ & 1988 4F
@ 20T (Table2), BRI, "—8&a
A BRLLEEL2EERMESLLRL S,
TS AFy s BUNG T 5 — (200X150X 100
mm) KARThBEW, BLEEE2~3 mmd
M= daFf DL ELT,
ETFORFERIZAH V2 VEO L B RBEE

HEBEEEEEDE LD, NEREEEL
L, I5'CE e 20CED 2FEROBER B IR -
tro SHHEETIE 1987 F 9 AT A5 10 A TaIHF
HELibD%, BEOIE B BCHELL, 28K
1988 £ 9 B TFA» 5 10 A THEM Lz b D %,

CIECRE20CRCHLFTHEFIZ AR B fHFEL

fro PROBATIEASRSE (HRELEFY  LPH
-300, RDS) HEL, ZEHEEL2 L L 80%EL
THREES2 —ECHHELL. L BRFEEHEER
12,000 Ix D ATHEEL - TER sk FEBRER
DFIFHEE, BB TTIE-FERE oM
ERL 7o,

Is
Hokkaido

Fig.1. A map showing the sampling localities
in the Japanese Islands. Is, Ishikari-hama; Sr,
Shiriya-zaki; Os, Isl. O-shima; In, Ino; Im,
Imabetsu ; Kd, Kodomari; Dk, Dekizima ; Yg,
Yanagida ; Fd, Fudai; Ir, Inamuraga-saki .
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B (intermediate type} ®&H % Z L5 BARANOVA
(1987) k& - TRE s,

ZOWETIRA A 2 ) 43 PEFEHR, i
VA3 ) TR - PRGEKIETH B
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otz, FIRHCHT, H1LWSsERE L o s
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hade,

BRI LEEICE S DEMKI VM, B> k2
2 oDMEAM L ST (Table2), #0120, 3
BEICBITDA D2 B 30~45%TH B OITH
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DEWEERLE,—F 1I5CE & 20CR T, X5
(OsG 1-1x0sG 2~-4) $£BFD 26.7% %D F¥
TABYZY E2VRG a2 VI3 L i Q0%
DEWEFERER L, LAL, FLERMERET
W, MIBERL S 0BHUTTH 72,

o 12T, HRERNL TARER TS
WREZEERASNL, ITRRIBEEZ0E I, AT
ARBACENIEELAEC BRI BER %
FoTnd w32y, FRO-HEFL SN2,
IOEIRERNPS, R Ay VEOBETRIFCI,
15~20°C @IFERBRETHYD, chEBWEE:
MZ2 e L VBORFELPET 2REL L5
ha,

3. BEHA L EEOBE

AHV 2 YETHONLRFORTR, BES
fReRFEOERICMMELR L, &5V —FT—EL
THESNL, L - TEREROHETIR, 38
FoORBRE*EHLIEL-LTZEDND
(Table 3),

RAhal) L RKE, fEE, BR, BN HoEE

ALk CEREORE L, MADEBEICE->TA
SRHEFE, TRTHESHBEFMNTH < 7= (Table
3o MHPEEEW > THATHES B LD, %
O LBz B 7 B FIE L TEROSHRSE & BT
£5 (Fig.2), FEZE~ATE RN L -FE
BETHIAT, SoHEET 2 EBEE 2
HEI L, BRI EEREIER SR L7 (Fig. 3).
FEFEE I0~14 BE~THFE I @BERE LI CE
%,

F—FER, HRECERRAE»ON TEBETE
bR, FROSBIEOBBEEPE-oTEL, HTE
EEAS B EHET 5 (Fig.5), 155CK TR
5.5 MBI E—RENNET S, 20BBED
Bine@EOMERCELRLT, B2, E=043E
DT, W2 rABRIEESH 9 mm KRR L8
W, 4,5 OB R L3RR OFEE, TEELLE
b2k 3wk s (Fig 10), RERINREOREKHE S
EL, B2 100mm, B 10mmBETH- -,

WCROET LEEODEFERARFAL TH D,
BCRIZLSRTHENEL R D, Thbb, E—
BEEOTRE T 3~ 480, KJE4, 5T TRERY
1,5 AThE oM, ELOBBICEERAM Iz -
BRI LG, FIARICKEEOMES T, T
DEINEFILUT LB I3EBLOTHE T,

TVRAL I EFROEAREE» S 260
R IE, KIRaatHTEREFLERL, PHOY
DPPEIFFEMTH -1 (Table 3),

HTESEERORER, T TRl TheR
NaZrTRLCEDE Fig 2. MEHRTHICOUS
M, EE~10mmDLEIACHENTE DS, 15
CRTi, HFEE2~THTTHMILL B ATHE
BEEEN, Flhs THAME 25 (Figd), 20
IR A A2 E D bk ) B, 8
FhoDBE—FEOEELEFLAAy2 U LDE
<, WCETHESUT O 2 BT o B b h
7z (Fig. 4), #I2BRCIIBEOMIZ 4, 5K
WhZBH, FER2KETT, AHr2 VLD
REOCTFYROBL NN IOBMCELIE 2
{Fig. 10),

FEZAA 2V RHUTEROER#TZTHS
23, B3 50mm, 15 mm TWLIhd 2OHESDK
BEThHow, 20CETHRILCERE LY, F—F
EFTH2BEEEDLR VA, B4, SHOS
EFTEFTAAKBSLERSRT, 91,508
ThHol, kENEETRE, 6 BLacE—FE:
ML TLMR, AFEIRETTETHMERL, TAG
AT RTOREBELIHEIEL Iz,

SR R TR ENC B 5 48, RFE
ERPLHRL TEHWTERXBRT 2 &R 2,
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Table 2 . Germination rate of seeds at three different temperatures.

Control 15°C 20°C
Cross T . . T
A Seeds Germination Seeds Germination Seeds Germination
combination - il et
SOWIL No. % s0Wn No. % sown No. %

Within L. maculatum ssp. maculatum

0Os G1-1x0s G2-4 — — — — — — 15 4 26.7
Fd1xln 3 60 23 38.3 — — — — — —
Fd 1xIr 2 10 3 30.0 — — — — — —
Ir 4xIr6 — — — 50 35 70.0 90 77 85.6
Ir 6XIr2 20 9 45.0 — — — - - —
Kd C1-5 (Selfing) 10 3 30.0 — — — - — —
Within L. m. ssp. dauricum
Is B2 xXIs Al — — — 50 34 88.0 100 83  B3.0
Is A11XIs A9 20 1 5.0 — — - — — —
Inter-subspecific
Is AlXSrEl — - — 25 7 28.0 40 19 47.5
Is B2XSr El — — — 50 11 22.0 50 18 36.0
Im A2XIs B6 70 i 8.6 . - — - — — —
Undetermined strain
Yg K2-1XYg Ki-1 — — — - — — 24 6 25.0
Dk 1-15 XIs B2 — — — 50 25 50,0 100 35 35.0
Dk 1-5 XS8rEl - — — 50 2 4.0 48 24 50.0
Term of ohserva- Late April, 1987 to late Mid December, 1988 to late February, 1989
tion : June, 1988
Ripened capsule: Late September, 1987 to Late September, 1988 to late October, 1988

late October, 1987

Table 3 . Frequencies of germination types of seeds from
the artificial crosses and self-pollination.

Germination type

Cross Seeds Germinated 3 3
L. Hypogeal Epigeal Intermediate
combination sown seeds
No. % No. % No. %
Within L., maculatum ssp. maculatum
0Os G1-1X0s G2-4 15 4 I 0.0 4 100.0 0 0.0
Fd 1XIn 3 60 23 ] 0.0 23 100.0 0 0.0
Fd 1xIr 2 10 3 0 0.0 113 100.0 0 0.0
Ir 4XIr6 140 112 ] 0.0 112 100.0 0 0.0
Ir 6XIr2 20 9 0 0.0 9 100.0 0 0.0
Kd. C1-5 (Selfing) 10 3 0 0.0 3 100.0 0 0.0
Within L. m. ssp. dauricum
Is B2 XIs Al 150 117 107 91.5 0 0.0 19 8.5
Is AllxIs A9 20 1 1 100.0 0 0.0 0 0.0
Inter-subspecific
Is A1XSrEl 65 26 17 65.4 0 0.0 9 34.6
Is B2XSr E1 100 29 14 48.3 0 0.0 15 51.7
Im A2xXIs B6 70 6 2 33.3 0 0.0 4 66.7
Undetermined strain
Yg K2-1XYg Ki-1 24 6 6 100.0 0 0.0 0 0.0
Dk 1-15 xIs B2 150 60 47 78.3 0 0.0 13 21.7
Dk 1-5 X5rEl 98 26 18 69.2 0 0.0 8 30.8
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PHATTFEE, AncEREE Lz bcHS
P THRETS (Fig 4). BEQHTRHREFRLE
Lk, BFHR2~THTEBEELS,

MRERMERE  EREOLV AR Y2 L RER,
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T3 (Tabled), b I 1 DORSERMOH
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7o, % FHTHEBFCH 724, 21.7%D
S AT LIz (Table 3, Fig. 8, —F4, HEE
ERERO FERTL 2/3 M ES T EFEFIT
HSFEENT 30.8% TH =% (Fig. 9,

# K
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Figs. 2-5. Germination types of seedlings, I. Letters in parentheses represent the cross-combination, with
abbreviations referring to Table 1. 2. Immediately after germination. Left two: hypogeal type of ssp.
dauricum (IsXIs). Right two: epigeal type of ssp. maculatum (Ir XIr). 3. On 5th-7th day after germination.
Left two: hypogeal type of ssp. dauricum (IsXIs), beginning to form a small bulb on the lower part of
hypocotyl. Right two : epigeal type of ssp. macunatum (Ir XIr), no bulb being formed. 4. Two different
types possessing a primary leaf which develops in the small bulb in ssp. dauricum on the 37th day after
germination. Left: intermediate type. Right: hypogeal type. 5. Both epigeal types possessing a primary
leaf which develops in the small bulb in ssp. maculatum (Ir>Ir) on the 39th day after germination. A
cotyledon is in the right hand and a primary leaf in the left hand.

Figs. 6-9. Germination types of seedlings, II. Letters in parentheses represent the cross-combination, with
abbreviations referring to Table 1. 6. Inter-subspecific F, hybrid (Is X Sr) on the 33rd day after germination.
Two intermediate types possessing a cotyledon with seed coat in the right hand and a primary leaf in the
left hand. 7. Undetermined strain (YgXYg) on the 2lst day after germination. Two hypogeal types
possessing a primary leaf. 8. The F, hybrid between undetermined strain and ssp. dauricum (Dk XIs) on the
10th day after germination. Variation in germination types within a capsule. Left: hypogeal type. Middle
and right ; intermediate type. 9. The F, hybrid between undetermined strain and ssp. maculatum (Dk X Sr)
on the 35th day after germination. Three intermediate types with variable length of cotyledon.

Fig.10. Young plants on the 100th day after germination. Letters in parentheses represents the cross-
combination, with abbreviations referring to Table 1. Left: hypogeal type possessing two leaves and
lacking the cotyledon in ssp. dauricum (IsXIs). Middle: intermediate type possessing a cotyledon on the
left side and three leaves of the F, hybrid between undetermined strain and ssp. maculatum (Dk X Sr).
Right : epigeal type possessing a cotyledon at the left and four leaves of ssp. maculatiwm (Ir XIr).
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