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Norikazu Yamanaka*, Hidetoshi Nagamasu** and Masayoshi Umebayashi***
Seedlings of Woody Plants in the Kyoto University Forest in Ashiu
4. Aquifoliaceae and Celastraceae

Abhstract

Seedling morphology of woody plants indigenous in Japan are examined, mainly on the basis of the
materials from the Kyoto University Forest in Ashiu, Central Japan. Full descriptions of six species
of Aquifoliaceae (ffex) and seven species of Celastraceae {one Celastrus and six Fuonymus) are
provided with ecological notes, drawings and keys to the species. All of the species have epigeal and
phanerocotylar seedlings. Cotyledonary stipules are found in Euonymus alatus and E, forfunei.

Key Words: Aquifoliaceae, Celastraceae, ecology, morphology, seedling.
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Fig.1. 1, 4 ZW4 Hex crenata, 2. 770 w7 X€ R & Hex geniculata. 3. & 2 Iex leuco-

clada. a: habit {x1.5); b: cotyledon (X2).
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A
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Fig.2. 1. 7A ¥ Hex macropoda, 2. V3T llex pedunculosa. 3. 203 lex sugero-

kii. a: habit {x1.5); b: cotyledon (x2); c:

6).
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1. W9 AT 2 Celastrus orbiculatus Thunb,
ex Murr, Fig. 3: 1

PImM(1928), #5130, 4 (1975), p. 41 /MR
fih (1988), p. 428, fig. 22.
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BhiH b, FTHTIHRCREZRES S L, BRI 3-6
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Fig. 3. 1. Ynaw A% Celastrus orbiculatus. a: habit (1) ; band ¢ cotyledon (x2).
2. 2wz 3 Furonymus alatus. a > habit (X1) ; b: upper view showing decussately arranged
eophylls (X1} ; c: cotyledon with entire margin (x2}; d: cotyledon with crenate margin (X
2); e: habit in the following year (x1).

Mo M KN, FELHZHES 15—35mm, §§7 —15 I 35 AL TR TR, el Ui LR
mm, EHIRFS 3 — 7Tmm, FiEidetr LT the B& 0.3—1mm, REFHE, BEFRBOOERH
BTEeds, PfRHE L B 2726 2 OBz 2 5, Bbh, FOLHREBR RS, B2EME, X
THIE 1RO S D, Rkt sns », BE, BurkRkad{lhy, EHLE RS,
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BN S & AR LRI RTEERB S <,
FIZHHRTH 2, RIEBEEL O XEwRERICR
Do MRS VAYEIRIZ O, BEREIENETH
Rl

B B ETH GREN 17.0v.1087, 25v.
1987, 27.viii.1987, 16.iv.1994, 9.v.1994 ; B4 5TH

(B14)19.ix.1985, 4.viii1989, Bt mEKiEwis

(BEESRED) 21.v.1991 (EORR), 30.x.1991 ; Sk
HEEM (E4) 12.viii.1987 | mEAESEEAL

(EREHE) 38.v.1987, 8.vi.1987 | S KL

(B4kE) 19.vii.1987 ; BB BN £ (B4) 29.vi,
1990 ; s RETIRIUAN (H4£) 30.x.1984,

2. A~ 32 Euwonymus alatus (Thunb. ex Murr)
Sieh., Fig.3: 2

et (1975), p. 415 /NRBI0 fi(1988), p. 428,
fig. 23.

4 EFEE, HTEE, SO E I EIF
T3,

FRdid © AR 4 B, BEAMIETHIZCR
FBEEHULI LS D, EE, TE, TEHD
B o 2B TR, 2ORIIFER»
SETAMUFZHRAEIIRD, £ 30—75mm, FLE
RS TREEARL 2D, BERE LIS CER1-
1.5mm, TECi 1.5—2mm,

FHE 28 A BETRREY, BETEEI Y
FEBBEEL TSI L1855, EHE, AE, #
P~ 50 5 SB7F A E Az 2--3 EOE
WA Z LD L, BEPPTHREEDES, I
EiRf, THZBBET, WEs bEE, 2R2RR
BHb, PIRKIZLEHEZ-& D LEEL, TETIRE
Hb L L b iR -6 mH 55, HE
FEH, THEHHTHIOT, D DT,
BEFES 1420 mm, i8 9—12 mm, FEFILES 1—
3mm, EZ->TubE Fd B, BF, 2ELLTE
HG < M&, BELPRetd 2, £ERLDI R
Vit RS L RS 0.3 mmEEOFREND
FEZEN S B, EAOTEELIIER L T LR L
<A, RIEEE LDV, TEFEERS o Mk~
TEROAR L Hiro, FEGQOIEH HbHh):
HEZEDI B,

LRdhs & U L BRI R T, O
PEMULERD L, FE, EE, EX0—4mm,
EOLEHREBIFY, HoX DL 4BBIk D,

EIFEL1ErOMEL, TRETERHECES L
I HITFERFELREML 218, 0 —2H0¥
SR RELRECEEEBR LR R
T35, BEMELL-ERZ IB Y O#EE (8%
DIEMO—ETHS) #2000 IEES L5,

1-2ROFEREZ D THREE LT 288004
HIEE, BREMNESHEME. $E 2, &
WEERRERR TEEO RIS R THAY
5, LEFE, THERGEE, WH: LERTHR
B 5, FIRIEHEE D, fikS 4645505, @
HFEETHE DB w, EERREE 5—12mm,
18 3—4 mm, B FEDTHICM A, BET 2%
W&t HiiD, #E, £8 0.5—1 mm, FEIEFEE
THI» < 35 EHL, HFBHE, B50.3-0.5
mmiREE, L 610 MOBEM o R D, HFE 0
BRABETHEN BT TER ARIZRRCL D,

[RE s & ORGSR | R LR REERERE ¢,
FRFR AR TH 2. ERIER X80 LTHY,
RO % v, FRITIRIBE, BRSNS & TEiRE Y
TZENHD, BERETFEHTHERE(, FRYA
WHIR Lo B b8, @Rz arz s
W LInd S,

e EAEEAO O S RS, T8
wz2: (bAxwa2i) LLTRBIRNAZ EHH
2 (3t 1941 ; %H 1994),

B FEIEM (BED 21.vi1992 (HiRa
-d) ; BEEEA& (H4) 10.v.1985, 6.vii1985, 2.v.
1986, 4.viii.1986, 8.vil.1990 ; BT E SR A A (8
Bighi) 0.1, 1991, 9.vi1992 (kRe) | HEHAESRK
HE (BE) 19.vii1990 ; ¥ B i mAEyOL LTE

(RIERRHT) 8.x1.1901 | HE77 WLIR MERGR U ATHR AL (5%
) 16.v.1993.

3. W=t F Euonymus fortunei (Turcz.) Hand.-
Mazz., Fig. 4: 1

i (1975), p. 41

K& EFHE, PR, BAORECRYE
T 5,

BEm <, BB, BRMRENE I H 5, K
B, FEOERML e THAHULEENE S,
F£& 25—50 mm, EZEH1mm,

TFEE 2B, A, . WO, MEE, MR-t
H. B THRELT»ICTHRK RS Z L2380,
LERE, PIREESSOTICRREEE S5, T
BB G, M e bR, RIREEE N, Bk
i 2—4 %, Wi L b EE LE b T I RET 5
BETTHR, #533E 3 12-18mm, {Fs-11
mim, FEFE L < M, S ket g
BH%, |3 1-2mm, EEOTEEELIITEURRE
E R E A ERRTHEET 5, EHIRRERTTR
BAI 2-3 2L, BRFER=A1. B2
DBH B, BS 0.5 mmExE,

LEHS X UE AL, BEE, SR~ EERO
HEHE I h 5, FEETES 0 —2(—5)mm, o
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Fig. 4. 1. YA~Y%F Enonymus fortunei, 2, LS9 F<2 3 Euonymus lanceolatus. 3. %7

& Euonymus melananthus. a : habit (x1);

D 1wEeofifldEd 2—9mm,

E . EI1EreFRELFEHECRZ L D
¢, 2—3(—TNHOEHIERD D, FIEEEDITIH
LENIED D < H & WEEO D < Hi L AITHHANCIR
nz, EHEIFREO, B -R=AB~K=A
Wo SIE~~UTE, €3 REG HMCETSD
D, ToObOE X, EE &3 1-2mm,
% Fr AR R TERO/NEOREN DL T &
A, BIEIER IR & 1 IR~ RE M, &
B HETERIT b FIC M = Ehth 5, I~
B, BRTHIZSAIRVIES, EvwHEENESER
TEEOLE B TETRICSH R, ART 5,
L@, TEIRREDS, FEEECRRAMIgE s
vy, PREBTHE ICEET %, ARk 2—4 85503

B: cotyledon {x2).

TR EE AR, EHEES 5—10mm, 1§47
mm, IEFETLE L LT L < Mirds, BiEd 594
R385 2 M IR~ ERROMSHEBRHITH 5,
£ & 1-2 mm, BRI RHEIc R B
ROHIENH B, HEORE 0.3—-1mm,

R 45 & Uk | IR T - & D L EMED
Y, TR REERESEICD D O TERER LI
TH2, Buawgegt, TREbE IR ST, fl
iR HIARSS S A, ERIZWARTH 5, EERER
HHTHIRE S, ekic®icdsd, LiIFLIERETER
D oFEREH T, _

s B TE ) MEIE L SRR ERE I L
S5HT, EEBEEURBLES {RERIKILT S
:t%ﬁ%&b&ﬁi%{*ﬁ?éx STh3,
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Fig. 5. ¥ V%3 FEuonymus oxyphyllus. a . habit (X1); b: cotyledon (X2); c: habit in the
following year (X1); d: terminal bud in the following vear, note the linear stipules on the base
of eophylls (x6).

B BEEER (REREY) 25911991 (RIR), 4, AFHX2L3I Euonymus lanceolatus Yatabe,

9.v.1994 ; BT (B 4)8.vii.1990, 25.xi.1992 ; Fig. 4: 2

ERMAERESE (FEE) 15.vi1988, 25.vii 4 i TR, BRHITFIEE, BUFOBRBICRIF
1991, 9.xi.199]1 ; HREHAEARR AR (H4&) 201 T 5,

1988 ; 3647 ELREITR (GBS 1vi.1988. fRdh @ EE AR, THTIRAC, PRk
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b, FEDOEIR» S{ESBNTHAEE, 20/
FHEMP L THAMUL T {HBw#ck s, &
~iRE, R, P, £ 25—-60mm, BEE 1
2 mm,

FHE L 2 8, R, BE. AR 2 i REARE
¥, M. MAH, 2ET&IIb TR THKDE
3 Edd, EHEIBE~BEATHRNS 3,
THEEEG, PR EFCOTTECRIEEAY
AR EIERIS 2— 4 BB HMEME bHETL L RA
v, BERES 11-20mm, @ 9—16 mm, IEHF
jt B M, MR, BX 1.5—-2mm, FEER
Vo EER D B, EEOFREIIEWUFBE &
AT T B

Lt & O 1 SRS BE ORI R
W<, B& 1—4mm, <, PPRECEE, Fi
RO 13tE TOMEBIERE  HU, 12—35 mm, 38 1 3§
DHEREL 22 L & RRE I5mmiE Y, PeREER
B EORI L S TAETFSE->& D LHES
HoT, TOMENET 2HOMP S TAMUS
Hos ) Uicililcds 3, ZWBREBOMRS 5,

I EIErSFHEE+ENELEZ LD
o BMD 1B (BHE Thi
s, BHEEE R CBRE L D LB ERRRA~E
1, ZEELSM=A1, HEEEHE, 2FE
el EE S cERROFEEIDH 5, BF. B2 1-2
mm, FFEEEE, T IR~ R
¥, $PH, FIEE - @ishsE, Sil~LRL &
Eert il TREARITETRIc#i{ Lo TH
AT 2, FERETERSSD, THREGE, @
He bER, PIRZAE N, HkE 3I—4550,
TEEE & A P EEpb TP CERT 2, ERRERES
17—32 mm, I8 10—12 mm, IERGIREEE, LM<
M%, ERL-RESEH 5, BS 1.5—3mm, 37
O ITH/E, BEOREIDH B, £&0.3-0.5
mm, PO LOTIRI-SEL, BENPRETH
%o

SR 35 & URRR © FEELALIEEEE, HduaEaE,
MRS DS, R K, BERERE
BTHEL, £2FECHFECH 5,

A B4 prBs (B 21.vi1992 (BURR) ;
BT (F4) 25.v.1985, 19.vi.1988 : FHIIIEH
ikt (B4 2.viii.1992.

5. ¥4  Euonymus melananthus Franch. et
Savat.,, Fig.4: 3

AR fR(1988), p. 428, fig. 25,

sS4k o i EFEE, BRHIFEER, BEoRBICRE
15,

FEgh ¢ IR AR, TEbdv. FEER

O &EE T BT A MY, ZofRFRE-
HOETHIHUL#ICR S, I O#IRGC EHE
Vi MR, IS, VIR RIS TRk
EiHz, £ 1830 mm, EHicEso> TEHEPK
{irh, EEREHT1I—1.5mm, FTET1.5-1.8
mm,

THE D2 W, NAE, EE., BERREMAE~EME
XM MEE, B, & TERDLTHITEI
RDiE5, EERE~EFETERSHY, THIE
e, moEE, PR EEvBEEL, TETH
R, MR 2— A W H - T EEHLTHENT, TH
TiRFEH, EHEES 10—14mm, i§8—11mm,
TR EL, FEE A, EEANCERET S
FHRS B B, R, B8 1-2mm, iz, B
HHb D, O FIEREE IR ICEGT 5,

LiFlhE £ UE BB, SHEE L TTANEU
2EMbHY, FOMRBWHCIRDS, EOTicbp
B &8 5 8HH 5, EOOWTRRWITHII
PPEET, Bh, £, T, LR s 0.5—
qmm, KXo 1y OB 5—10 mm,

¥ EIELOTEETEHECEZ LI EZD
o 0 Fici 1 HOELREND B, EHZERRMEN
B~RHEET, $E, SerROMERRE i
6%, HEF, ¥EcESVH L, HEES £ 2-
3 mm, JEIE I A T O Rk F T i R TR
Thik, B3 2447 0.5—1 mm, FEIEREZHHE
B, AT~ SiH TR IEEER TS &5,
EH~FEE, $uskofifdes, g, TH
Bga, MERE, FIREEEELT 5, Ak
i3 3—4%t, EEEEAYEETTHEH LTI,
FEB 3K S §—12 mm, §F 4—8 mm, BRI R
b ks, L < Mg 2 Rk Har
2, R, £ 1-3mm, FIEINE~HEHEE T
£ER, BsiReET1-2mm,

BEIF B & CIR%R | RIIBEA» 5186 TEFR
LT H D, MEFITIER. SRS LIERI
MHEE T H 5 EEREIEHTHEER { 2F L w,
HlrEficad®ed s,

A FARTARRKE T (B 25,vil.1991

(EERR).

6. W F FEuonvmus oxyphyilus Miq., Fig. b
BER  THE(1929), 21:7, t.64; uh(1975), p.
41, 176-177 ; /MRl fR(1988), p. 428, fig. 26.
& LM EFE, HUTED. SFoRFEro
FEirbl o THRFT 5  RFUEITEOLEHL,
BIE -2 OMETESBREMT 2,
FEEh - EEiEmARER, FREAy, FEROR
hOEFET AU T MY, TOMIZTEN»S
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Fig.6. <23 Euonymus sieboldianus.
a . habit (x1); b: cotyledon (x2).

THCHU TR S, B, EE, T &3 40-
100 mm, EFicE» - TRE KL A, BRI E
e 1-1.5mm, FHTik1.5—2mm, 2EFiid
Fh2FRF2mmE L Ur2.5—-3.5mm S Z#
5,

FIE D28, WA, HE. BHE%. HEE~#iER. M
B~ &, LR, THidked, mm
£, FIRIz EEACEREL, TETRb TR mniz
LAEER, Ehdb Ml L0555, ElR
i 3-5xtHY, HEE bIFEE, FEEIX 20—35mm,
18 17— 24 mm, JEFIEESF 2R Lo i
ERE->TCRILD, LEREVEIRD, BT
S HRHSEIM D, EE, £ 2-3mm, FEIET Ay,
NS v, BEOPREETITIZIRAE BT
B,

LiREhE & UE D TEHOT S LEEFSD D,
PR AL RV, 2EBH 2 FIEESE T
DOFBER» 5 OEZF(13-)20—50 mm, ik 45
o EOEE»STHNHUZENH Y, BOMI
I1NDOBER P S THAMUEE B2, P4
DT ¢TFrREODBTEWHRRRETH S,
iR, M2, ¥,

E EIELSFRETFEHECZZLIRD
¢, [BIFX 3I—4 MooIFaisis, AMETHES 3.
5—4.5mm, F§ (F 13 BMR=EACHER,
BEOLER e THRRE, 2&. ERiZL<5,
v, 2 EECU 52 R ISR R T
1(—2)TDOBERERH 2 MNEHR, 2EH 2L
SE3E 1(—2) 5, IO, IRPAE R~ ROk S M.
#FLECLELERREMU S, FH~$iH, £
b g, B Er-REERERR THREDSK
Uil < SR Bt - TR T 5, FEFE, T
ARG T, TE : bES, PIREHECERES 2,
R 5—83%f, & A T ELD T HICEE M.
HEH I RS (18—)45—100 mm, 1§ (8—) 18— 35 mm,
EF I EER  MA, B 5 hiRTE LD, .
E3(1-)3—6 mm, FEHEITBM, EHHEED LR
CREARFBHEEC L 2T2L, EhiFRE/ETalEE
BB oMU dRES A L0 bRAR
%, &#TES 0.5—1.5mm,

iR e & UHMRR L ERRALRD, BBAT,
BERENECH 2 OTHMARERTSH S, TR
kS EEL, HRL S, FEREILEHETHE
<, 2ECEWHERICIIFHIFCDS,

A D FATH (B 13.v.1987, 27.viil,
1987, 12.vii.1992 ([kHa, b) ; BEEEK (H4)
10.v.1985, 6.vii.1985, 16.v.1986 ; 375 ELUE AP
t12—3 &8 (FRERE) 3.vi.1992 (BfRe, d) ; S
B EAEIE MRS (H4) 10.vi.1990.

7. ¥ 2 FEuonymus sieboldianus Bl., Fig. 6

I (1928), %567 =EK- THEQ1929), 22:9, L
65 ; LU (1975), p. 41 (yH(1975), p. 41 ; AR
fin(1988), p. 428, fig. 24.

4 BT, R TER, BE0BEERE
B BIWHRHET 2,

FERY © EERIRrEARR, TEREIL». FEAOE
P HEET LEVEST MY, TOM-FIER
NETHNEVS S B En#ic s, B, &
E, Fig, MTE1928) i3 [HhEEiEs <8+l &
BuTnaPHEL-BAGCERED sl tho i,
EX20—45 mm, ERic@h o TRET KL 2D,
BHEREST1-1.5mm, HE2T1.5—2mm,

FIE 2, W, HRE IR 2 A B AITRIE MR
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~PAEON, M, ME-~ER, £, FERa,
THEEROTPPHREEWHU L, WHES, DIk
IHEC BT 228 EECHIRT, TR TRZENIE
FPEE TRV, AlRIE 3-5¥HD, AEICHTH
WEHET %, BEES 12—23 mm, §§ 8§—10 mm,
EFEERA GBI, BET 2RSS, E
o Fed 1-1.5 mm, FETEIX A, FEEO B 5
b5, HEOTERIILERLZYL,

LRk OE A BORE S TAMU B
HD, rOMTRLICES, K0T
DoV TRELFAKPLREETCTATRMEAR
e #6, HE, T, RS 5—-10mm, X%
D1ETOHENIEL(0—-)1—5mm,

BEEBHERL L, BI18ssFEETERER
Rordwol1-2noidELRELLE, §
FrOUMERRE—RHRILL, BUMRTZZE
B, PIERSHE, I~ #E, B
~HgiHl, &Y FEERE G IR ORI I3 <
FRoTHAT 2. LGS, TEHERERT,
WEMRES. PR HE . AR -6 b0, @
HizhFriclEiEd 5, EHIFRE 18—25mm, IF
- 8—12mm, BEFIZ LR D, BET 3 hlkadH
5, fEE, BE 2—-3mm, FEFOELZH < FER
BT 2 BEOLEND 5, K39 0.5 mm, BFED
EE I HE~$RTE, FIFEET LI L EEER,

a3 & OHRR L IR Bsh, AHREE 3
2%, FHEBCEFRESH), K{BEHTHS.
FHEELUE LR 5, PR I2EK, BEFE
FBRFEHATHREL, TRCESEICH 2L, iR
EZBEIAZRONAEBETHS,

B AR AR (B RT) 25.vii 1991 (RIAR) »
FEHWERRENATE (B4) 25.viil.1986.
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