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Y FHE D RS DFEIFBIEIZO WTORIZE (55 1H)
CHhZEITTOMEDSE L T L&
) 2 BRI O 2 o O iR

B B B

1. x L & (€

RO 2R, FEFT2OCHRIEBVCAREET 200 EERL<, 202 LR eRWHLEHR
VEEDO—DDBEL O TE DI, 20 ZARIRLAHALTCHFIRHLFENFFEINTE
Foo T WS FEENIIET 50T ET, O XANFEETHORILERACAHADL R E00ELH
felF i fe Bicy, = OFISULIREERAE (delayed germination, Keimverzug) &\ b, FESEMLA O
X5 - LTV AEEIAKER (dormancy, Ruhe) 425 EbdHTOAWERY b OATETHLHINT
St (RIRD & 27 IR oWTik, FEERMEDTIIE L FTL Ik  OFIFENHE ST 10, Thbit
BARTON & CROCKER®, COX®, } L8 CROCKERY 7oM< b L EhFLHTWE, mhbiiFh
ZFh, KEOY 7 3 20T 20T EHLITHB LTV A2, ERICi i boREFOWL 2
N BBHIDTHELLNBICHIT, KIRO Y 7 3ZEDLDTIADILLDTHS, LIthA2T, 2D
R DL T OMERR BB H2DICHrrbb T, FREFLCAVCARMER D LORIED = &
RTwB ez 5,

EFEIFRARD ¥ RTONT, OMEEFETAZ L2 AT, YFXEDXFEMEO 12
HATE. TOXENNBUS LWHERMA LD T EiZebLnb LR T WA, Z2kizbikbL
WBFEHED 1+ 7 FH BT B0, ChETHEINR TV 3EEY DL <L L bRiFHE
&, FERY A ERUO X R OWR R KRS LR e R )E T 5.

2. CHETOHR

Y7 X EFEEE . L tiBEOHEC s LT D EERARY LD T B, Lvd, TDO X RN
DB UL LWHIERIERY LD L, BB L Lotk A0 ok ¥ FIFAFEOF I TRF Lisv &b
T&l. LIEADT, 20 XFOFFREET 2HER, chE ThhUUREECHERITE LD
BIEEOX G L oo T &R, P Y <=3h LTH—EDOFRCITR I 50% LAFELIL, Lo
EHCOWTILERIR LA L HELNICENT WL, 22T, Y FXEDXRTDONTDOINETORF
FDOHEHSVNLBDLHHET, CALDHEXYTTOTLDITELELL 7L, B2DOMRY 2
D Z R OWTORIBEIC S B2 B Thb it T 5.
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PRI TLE DL D 5D WEEL, F2 Yy PRV ¥ D 2 ROFEYEL R L 7R (1924)° 0
Lo rEdbhs, it 10 AfFEC ok Xx% 17 AELTH L (12A5H) BFEIATHEES
5 CRFEELC, AFLAEL 2RI D0 b I0FHEREY 2 1, ZOoDbhh (1926)13,
FTFEED XX ENOHEHELALLIWAR L BRED, 9H 30 HZEXDHIC LD X REE L L
LT D E B BRIFEECEOHE,NH D, 11 ATH, FEOHF3 AHEICHEEL b ORFERR L
BN DT, LEADT, ¥ FXEDXRLEDTHALT CICHBETZ2D0RE D2 b I 2HERHL T
Whe LA L, TOERTZ BRTULARERIY 21% L\ 0L \MELDT, HbEOVEBILILLD 2iX
Bhbhiow, SDdh /ML (9277 13RO ¥ xR FERMO FH A X oT 28ThlF, &RV =
BEED FEHFFEE———20~25"C DIZIF—EBOEE——TIHFE L LR TW 5™ 5, EREEN
LBENRTHARVDTE Y FawiihX bhTlhl, DWLTHR (1928)* & LA EOSEL L S
Ny, 10 AdED D E X0 ETOEEIL IoT 31% FKE Xes A TERIE TER, B

(19340)™ (IILHRED EEEMETED % 2 DFHFI OLTERY I - evy, MUkl Xz, EHE
(25°C) CHFETH L0 LR (5°C 112 1B, 25°C 1 121H) THRET L0, Y FLELT
F LR FEFCNNTN S, UL, 2 O0REBERFOEREENAL D IR TIEL D TR, ¥
HEZOVCTIREBERAOFEERHEL LS SR TV DT b LW LikHE A TRy,

Z O[S & b HUF EFE (1940)* 13, FEFRILOFEEY H X bic T 5k, Fixd b riEHe +
H2ADORHE A WAL 2 TERY Z AL T. ZORE, IH2HIC LD X XNTEDEK 47%
FEL e L, L oRBERTELRTRELHEFIRHORIE, IAD AT 2T DT L
FadueTr00INEDRTNE, ZHDBDERN, LIIUL, ¥ F 4D % xOFFERILEDOF L # X
BEHEHE, LOTHLOBRELEHLELLWENANZ TS, I - HE (1943)' i3+ FF &
KEHIC B Ok, B U8 - —RE - BEEHHLETEERL TS0 Bbbhb——nD 79
VAR EINTHELRT L IND D EDAN L, DX FOFERMIERI DT\ 2 LI L DT
WHBEPARZ TS, Lo, HROBELE I, Zo{EHY 5 b3 bbb {bEThbhiki o
TRARVDHLL, ZRETOEBLOBELRRLLIK, FAD AT RAX MYV =FTEHZ LI OTH
EDHF 30% FEHFEI WD LN TERLBE LTV BT E R,

CHETEHT LRHIESE LI, BLCHKOHLE L ZoT) DI FEES EE A b ERET -
LRPEELTER D, LiehoT, H2A4RZOFERC PV TSNTIIN 5D, ThbiRigeA L Eon
KPRBEHDERCI2T, L bhThitboNEFTH O L2 5, IO X FOFFRILD
Y7 ikHELIICTHDHOFHO = 2w 31k, I (1949 I X2 TR Zicbhic. 2R Z &
KHET HONTH X7 €N E I b0k L bR, ZOEHNL DS Ik 9 Blehl
ADFFEFI)=FLIebolL, @EHDOXroBHc Y =X Ladd L) bEUEDED FKEE I 2D
oo ZOREH LTI, B FF —CEHANFFERILO - SORKRTHL L LichhOh v 7 =0 X%

R kg, ShuR F. rhynchophylla THEETEFEICWHASBR T 5, Lo TSI D A
NELTWASTEERRLIED o B XL DHEDDDORD LS eBIEMN, & LN oA 0
ZoWTh Wz 5 2 ThuE, TOHED ZRTE LW LD LWIEHRILY LT 4 o Tiieuviz 3
ThhH, TOZeHILARETHENDIIC, FROERFHEETLHIIL DD LLF LI\ DD
FHARDHEDBEE L,

2 BRI CEREEER C o o0 HFEREBIHAIN TS, ZOF#ERSLLTIRE
otci g H 2L BEE DL 5 LHT %,
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DEFIFCNBZLIXTERNA, H X5 —~ElEANZRDEAD—DD 2SS L LTONR DY &
LEMANLD L, CORREEIEER LAy T b2 A MEENEAL B LD LB bbRE, —
7, wEhhE e B (951" 1%, Y F XD X AR bE D LR &N IEEEY L bR, chbnkl
BFETHZ—bPDLFEF LTI H, FEEIRY IO FRRFELLCE—2C L, £O
BEREN 20°CThH I b2 HE LI, PRLREYFXEL LI T A X =OROMWEE L b, #H
DOENF FXEDRI Y bFoL XK RKFETH L&, WEOBAVA NI LA LD, LHrL, o0
L5 IeEREES D, ¥ F X0 X ROFFEREC K TENFEREICIDOT VS EMANZLEDNE D
MDOWTIL, Z 2 TSN T, B UFECHFE (950D 11, 20 X xR L i) 290D
Bl &KRFDOZEE D L30T, Hi#E L FEFNOBLL 0V AHBER S BB LV Z e 2 HE L1,

DT, - B (1952)" X5 Z O ICOWT, DE¥FD X ICHE L. Thbb, i
(1951)% DERFAEL B, O X FORESATREL T iewn Az, MR TF LR E 2 58
Hrsoshblhionnz b, BEOEBE HLNHLVLEWLS 2200FFEH &b HiFf. &z Tik
HEOHERFROWTERE S OIET, XA LOHHLLOTHLEE DT B ETCORMLEN LI Z 5
DFERY, TRhHD ZRMKET 5 ~FF L DOEFE L bR, FOREE, L 3EHERR Wi zix
MW X RDBEDEDFELENEL IO, KET I T IVACED LI DTW5 efL .
PG X RDKET 5 YIRS TdIZ, methyl violet @ 5 F VAR X RITIEW D ~ T % L
HLRTWBHH, CORRCIDOTZON TV AMIAKTEEEL, ZhbEk Y F X ED XROWKD
FHEDANZD T LRI EERTHD bbb, b2k dbhichb L - Pl (1953)* 13,
FEECR LETHRE—8EOHED) DREEDOT Y~V Thod LR b b-—0HBCER L TERY
A%k, 8A 28 H, 9 A4 HICL DL DIEDOWTIL, EEEXDFIEETDER S IHBEOFY LN L
. ThiHHeTLORBDIOWTREREZX LI DDIFI NI v—UFThy P Y = FIT kDT
WHE——CtERHELICL, EEOHIIL UTHEE (RE) OBMACESICEI LT %2, —or
¥ A=A HETHIERIC L OTH b3 bhTniel, Eh, BIFOBREE LT, RO L &
rick FFHEE GRE) HounTwiul, £07hOfTYEN X FCER LT, £0h L OB EHET
WZFBEVI I Y F =D EEDORTABY, Zhdb2 ) FaehiRixoXxh) LTWwil,

ZDX5, ZOMBECOWTIEEESOHEND VA b, TEC o Thik, ToOEEMND
EDPLENTNR ZDID AT P VO X EAEELIC) PV ~FTHZLICEOT, A5 L
TL1EFDBRCE LT 50% DFEFERKY XL B LATE BRI T, TACHKD D X 2%k LEFOFCH
WD LR TERWIRETH O,

ZZT, SEOBRCHEY 5o LT A, HEY T X0 X AR LR a b bigha
DDT, BiU AR Y FEHIO X 2 EHOObDETELRFOADTHBILETD, HD b
2V 2B —BE bt A v vy F X e (F. excelsior)———0 2 23\ H U B LWHKERIMLAE L
T2 ERITIUDTCESEL DL KiENIrz (1880)' THhH—EED L bRIhE HT

R, Zo#Hl
Gw {bLL LOAREEHO A, LARON(II™ THBE L LV, 2N A Y 7YY FXED X328,
FERECETCE A2 TR L ELETFRIEEELLDOTWIRVREE DTV A Z LR ENDW, &
OZ, *ANFFETZETCT oM DIERELLoTWRF IR bW, OB DA TER
B XL T BB EENIFEEE (Vorkeimung) & LA, Z OFEIIE OO % 2 OIS LTE D,
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WIIAD L e 2 L DT B, HNBTIFRENREMCFEE L Bl UTHD LA L, BRI
LEDRL ZFC X RDKREEBHOTCNBH EDNT V5D,

DWT, PUCHNER(1915)® [ 3RAEL AT V¥ FLED ZRITDONTOED X D REELHEL L
B. 11 ARARECICREER DT ET0 L0 2 EHOFI LD THEL, IEHOFEECIFOE
DEFRFERODITI, LIANFAYTLILELDIXLIEHORETRERL X0, FokFEH LKL
oo Ffo, EORHTEEZ LI X RFFEFELITRLFEERS Lo ), BRI OWcE EL48 D Lk
ZARFFIZOMEGFEBEA LR USERY LD LT ERh) o, Fixpris (1917)% 11 OnDE
EEFEINOD 2D D7 X R DFEERICD —oDOFK L L TROKEOMER L b b1, #v s vy F X0
BEERHHDC4 D Arr D L, BOFEXIC THRTIIEC LoTH2 5 A, ZOETIIK
SORPINEEERII LD A LDDREEMETHhI L8 b & bk L, & B PUCHNER(1922)%
I, TERThELHR L CHSOERN AT 7Y FLED X RDENFRIA D THD - L, ZOBH
HELEHLDI ETRIFIEHCELDTELINPT VL, T, BEASWEEEOIOL WV REE
LD ARDIEI N TOLIDWHERR LD T LY EHE LT, £DODH STEINBAUER(1937)%
W, TRV Y FEE (F.onigra) O Z RO TL b LWERY R 2V, LAKON 2B L0 EE
UL, 20X ROBEMFEFLILDDEZILA2KRIOY, ZORER 20°C < bLWDEETE DL
LRI T ek ELNHICLI, LiL, BARRLELORE X 2% CORBEZOESSTE:
THRFELEWT, HBHHH 5~10C k< Z e ETH D, ZIUREE 2 2A T B B
T X 2TV B EDANRL TV D,

AL BIZ, T2V B+ Y (F. americana) + Xy o3 =% 42 (F. pennsylvanica) « 7 3
Ny vz (F. pennsylvanica var. lanceolata) O 2 2 DFHED v H 2% L bR, —hbit
CTRABHAEDELTHR, T2V P FL2 LR OTHALC L ETTREABECHEL T
Db, HbNU® 5°C TEHMT AR THEENREINL Z L2 HE LI LT,

Herr (1938a)' (37 2V B 4D X%, 10 ADENAIAL D EZC Y ~FT 5D, i
FUTEMBF T oD% 18~24°C T1~2H B + 3~5°C T4 ~5 % AT —Bfinn7e Fiug 3
~5°C OFERIEF T Xv——Z LI k0T, LT L ML, Tl (1938b)™ ik, ~v
IAR=2FTFTDEARL PV = FTHIEI N EDRT WS,

Cox (1942)® IZEDIKIRIC DN THIE L IR D T, TRV AYTFLE -T2V Do F -« Ry
AR =2H T F D XROKRBITONT, WANAKRERLLW DDy H=h 2B L T3,
CRLEINELTLLFARERC LI OTS 53T bR TV iown s, CofEETFEL TV < 5 ik
B B RE ST 5, K bLLWEREREDRLDIIHTLLLVOT, ZZiRIkEbH vy #=
B EEEDELDTERDL, Tihbb, ZhLDOXXO——T 2V % F 4 2OHHIML I fkE
L 25 0—FERBILEOFRE E LTC2ED L 5 2 HDNRTWE, 1) BFEL hET B2y
NI AR K - SEERE D WBIN I L E B E 2T B,

L E——STEINBAUER (1937)% % &7
2) B EOREL AT I XT3, 3) BFRFFEENEN S TN, 21 2EHED
BEMTEE HeSO 1ol 5 = in ko CHmL, ZORE, HEME N LIRTEMhARLILRS
P, BEC L IR DT ENARISDH AR L T L O TRERLEND Z L A AN BN,
NIKOLAEWA (1951)2% {3y & S=F ¥+ P 0D X 3%k D0 DT b LWERY K Z T\, 2.5~6.5



Y F XD 2 R OFREEUE

B AR LT 2 2 OFRIIRIR LTI,

oW TORFZE (818D GRID

EEREOTHBRCF Ao s L XS KETH L,

%

fz, ZOHRIORHLHCEEZOMEI B UL L hbD, BREEDOZHED IFEETL:, 1

E4 B ARELIZ

FIXTHD 3B 8~10 Bl 28~34°C ek &, BEREOTEET IR XL

FEFETHIIWC Do Ll ERREL, 20 % F ORYRENTER & EROBBL Y 2 it L oT\w5
LMARZBNB L EHE B LI,

T Bl Donga (1953)7 2%,
NXERDERED D, =0 X H0D

FV YV Y FEED X FDORDOEMEIHEEPIIEL TV 5 2

ORI IREC BN TV T L RARAKRBRS X ot b L,
X XOBEAC I OTKRIED 7 203 b23 5 2 L5 HR DN, ORBELEELREDDITILS 2V 7

Table 1. &V =2 EiEHO % xR LHMED > » % (CHK 40, 182 H 95 )
o | T - I g ; I
i 5w om om ( - g2
\ | WOE TV B R H MR .
H °C
Fraxinus dipetala ifﬁﬂé{gZ’EﬁJ Dipetalae T I?‘«\“'C D X F ﬁ}‘ﬁ:i)@ﬁ%l’xZOAvlSO 2~5
F. americana ’iﬁUEETEFT’i Melioides i Ik%ﬂﬁ}@ Z RS {BIR 60~ 90 S {3@05*
F. oregona  {{l14:1EES Melioides M KES o % WaEs 90 5
F. pennsylvanica R|(EFERF| Melioides ©+ & K5 D % :‘r\iﬁ/};b:iﬁﬁ%‘f 60~90 5 ]
F. pennsylvanica . .. | o s g [_—%ﬁ“é‘*
var. lanceolata iﬁijg:_{EF}‘ Melioides I Ko # 7(\\5}‘7%1)?,?7 60~90 5 1?;&%
F. velutina [fILETERS Melioides | B —o %3 h}?ﬁﬂéﬂ 90 5
|
F. excelsior E1EU§RTEI’$‘,Bume1ioidesiEEZ LB O % s ﬂ@ﬁ‘*} prored
F. nigra  |{II4E7EFF Bumelioides fif & AT O % z' ih> fébJ | %
F. quadrangulata j{gugﬁ)’%lBumelioideslﬁ B & IRy D & /’ﬁ‘ b7 601;(9)0 20230}
i !

* b pERTIL, EEBET S 218 20~30°C T 30 HEIBET A L FoL L SRELR,

Table 2. &Y 2 [BEHO ¥ R T0 b 5 FEEFHBREM L A\ AT FEFRER
(iR 40, 182 E 96 %)
§ 5 REnm BB IREIT R bR HFRR o
VTR =L IR % HF X I 1 zbu
INEEC A - KE‘_,Fﬁ O ME F 3 Teh il ST T ;&ﬂﬁ
. H H % B, % % % %
Fraxinus dipetalay 240 ' 30~40 - 0 - - - 86 - 1+
F. americana 60+ | 40~60 | 65~75 ' 18 | 1 38 82 - \ 10
F. oregona — ‘ 15~20 — ' — ‘1 - j — 54 _ 1
FF . ﬁenns,;lvaz:tica - - | - 49 - 56 - ‘I 2
;affﬁﬁii2325f }60Av9o+j 40~60 | 10~87 10~35| 27| 429 93, - 48
F. velutina ~ 60~90+ 60 - - 3 33 st | — I s
F. excelsior . - - - - : 50 — 70 1 9% —
F. nigra 19o-+1)l 30 7 1 18 1, 20 58 | 80~100; 6
F. quadrangulata 1 24041 1 30 1 oe : - 12 - “ 77 1

D o FHF Ui ot

2) B LI % 2L 5, 50, 93%

(R 20), 2~14 HKB LI X XTI

2, 24, 66% R 28)
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Bzl h 18~20°C Kk &, FDHhinb 1~4°C KR S ENVETHB L LTWE, D
B (18~20°C) 103 < HREID + % ik X R OEMT EIC L2 TH A, 2~4 3 ARNRETHB, HE
R CHBIRET A IR Lok, Eh, IR (~4°0) “REBEWTHRIIRELR Nz 278 Ed
HELIC L. CRETRORES HOW O DOWERL LICLT, 72U NBHEbD MY 2B
OF L IeHED 2 2 OMH & FEHLEF 2%, Woody Plant Seed Manual (1948)* 12X Fiied X 5 7ok
(Table 1, Table 2) i+ hF LHBR TV 5,

3. # #

ZDWFFRC O DI X F DI DED LS bDTH B,
L v = WEERBERA (BUTED 1953~1954
Y~ T xHE I ERERP GIRRD 1953
= v Yo ox FEEERELA BERED 1953
TV T xR HERFBRAEE GRER) 1953
5 N § [FORKFBRABEBR RSO 1953
(mmsemeEmn @R 1952
v s r = [miﬁﬂ%ﬁm( 7 ) 1953
[y dumn 1953
VP2 S v EV A (BFX) 1953
T A h o ” C 7 ) 1953
+ T vy FXE LAY rSvN, Tv<—2, A=—~TV 1953

% 0o B DI BIFHC e o HEUREBRER =42, MEERBRSNEFRE, K EEKEBSN/I
BMKPNRAGEE, Mg eEivMERE, T ASRAENENEERE c o) 0%k
2D bEALED 5 LHIFET,

4. FRYUOBEYD I &Y ROREE

T FXEDOPDRFEED S H AL bRBETH D VR X BIDIC, RO bR Y 2 EREHO ¢ &
¥ X OREEEIEL T,

Fig. 1, 2 1%, {REMEREY bbb D 3 DDMED $ & X ROPWEA LHLT5%, Zhbo
ZHGOF < =RfEEIC OV TIE, STEINBAUER® (7 2V h+F £ E) & NIKOLAEWA®™ (v
Ra2XrFP) BhihbLiLBLTWHDT, & ZRIZAIRMEEY LOTRITICT S, 2R» B
PBIST, LAKKO PR 2 FHEROLD DI X FL, 200 A Ol PEEEE b OT WL T
i, THO X XOIIBED & LDV, 122 A LMIOHIE—HRCEEL T 528, THO X 5T
GIRGIRHAD S F Y DI L% 3/4 & LD TV BT TE R DT, ZTOREL EXTHICL LoD
Tuiel BEROMRC hud, HEEFINCELT27 57574 8®, a3y Y /%, ¥< b7 +5x %
ES0 ﬂ”w& Ta Bz £ L, SMEEER S DMAEEFTCE Ta (T2 I+, tvoni=F

* fﬁfEﬂ\J:’E'ﬂEjfofEiﬂ:IfL
¥ OHBREE ST 1, p. 1~5, 1955 KK L1,



¥ FEED X ROFEEREMCOLCORFTE (518D GE)ID — 7 —

Fig. 2+ &V =2 BiEHO % 2 ORE
Structure of Fraxinus seeds.

Fig. 1 rxY 2BHEHD 3 & &%
View of Fraxinus fruits and seeds.

1: F. mandshurica var. japonica (¥ ¥ SC: seed coat (FEHz), Hi: hilum (~V), F:
Zx), 2: F. Spaethiana (> +v°), 3:F. funiculus (34%), En: endosperm (J£%l), Em:
japonica (+ YV ), 4: F. Sieboldiana embryo (FE), R: radicle ($5#8), H: hypocotyl

var. prubescens (7 7 ¥ 7 * X *®),5:F .excel-
sior(* v o7 v F4E), 6:F.americana
(T 2V *Y), 71 F. pennsylvanica
(Ryon=F+).

(BrEg), C: cotyledon (F3#:), The numerals are
common to those in Fig. 1,

), Ib (%), BIVON (¥ F¥x, 2V U3 FXxE, T2V HIFXFEEY) OFHNLEL F
T\ %

EHIEORIT LB LIk 51T, bt ISR oW T 1% & b2 2 D0HER a & bithid e,
CORY R LTRSS L LItV 20V rh oI, X R OMIFENE 50 b
WA EDTE D, HAICDEDIC O TR aBllt W FH S THEEFEIC Z< L, bR AIETERFEiD
CATHEGFTED AL, T2V AT+, vyl =2ty 4 U0 X3, MEEFEHO Y + O2nFL
LT\ 5% bbbl (Melioides) \wfiBLTW5DIC, aflofiiEd boT\ 5%, 1, IL HihH
AL LMo EDOEESR H LT HENKFHkE LT, B&EEL (embryo ratio)”'® #3
D BMRIMIAR IDTHL B2rE P 23 XABA I, - o TREE LAY HIR 2T

MEDFzy vz DI HAE A 1 .
g*@+ﬁ_&X100 IZED2TC, 2020 X RDFHEHE S & DI,
[a FRY = 85.743.2

|
lb v+ ¥ 95.1+1.1
o Al TFaE 71.5+5.3

BRLIHEHTE PRV 20 XA2D0BFURs + 2L 0 b L (FHELTRD, Tk, FIETE~Y OWEH
MIEHDOTY I 2T5 (Fig. 2) 7oz, PRV 2a0REHIZy 4TI DD ~AFyFLE
BEL, ¥ FXEILOWTE, B UBEI S & okl oW CillE Lo ETe S, s CEg-
LeDlbDTh, MOKEOERERIN I EbELTHSZ LABEINI,
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5. bRYIAREMOYZORFOY HEH

TEIE DO~ X 5RO F T AN DTV AEHRY OX LDHBHIDIC, b KD ZDFEDL4TED
RDIEED Y H 2% L DR, BHROFFREBIT 25°C o@EEY by, Fig. 7 010 X 5 fnFki
Fxohote, Z OB b SRL E S BHME Lo Lick E2FIFL KiaLion, H

muiwt%Amm%ﬁﬁ%ﬁK%E#Bmmnha%%%ﬁt&&bto
——1953 fE & 1954 IR UBTIOBN Y BEr b ol 25k, ThEihd
ﬁ%fi“zo

(1) bFxya:
< BED 6 AIRBRC o ) TTENICHE L 7o, Fig. 3 LI d 2 [MOEREEN D,

Fre 273U MO hTEIRIEENRBS D Z L, BEREVDOZFE LT IREF T oL
FARY aE

Lo Lk 51T, MUDRBRD % 5 & FEED GRS Lo C 2 FSHU,
Fig. 3 (II) T LI N A5

bbb, 2HIC

CBETHEFLC SERRETRED ) e IHHH” R Tuh 55,

B, EERHOTERLTHER (25°C) D> NIV ex LHLTE D, ThZROEEICE {H
T XA O FERNEHED FFERT Lo L AEFN

HZE 2 B EEORKE Db AL D L,

TTLbDENANZDNS,
BREY ST 2RI T FENTTERVDT, 0HLTHBEREYDFNT 25°C Ity oLt.

TR, BEIAOVCT I L EDOERMIC LI OT, BREXYDOZCTHLDIIED H X5 2 Liib

otz (Fig. 3(I0)), = OfERY, REOFKFENEEHIBRERETOI<Hbbhb LB L
Bo LEWADT, BHACTEEY L LT RIEERREY ST IE, /MUNEE Lok 3 eEHENL LN S5
FDED S BTk Z o FERIC L uE, Fig. 3 (1) oL

3 L7l 1954 SED#EHZ 2T,

NHIF YRR L AHEERANR LD LRI D, 2D Z &1L NIROLAEWAR pi~y oS =F v+

CTTHELLEELFOLSBADTWA, TR LTY, EHIT X BFEFHEOREIX A LAHRH
] iI

T
00 ¢ 100
1 ’x_,x
’0
s 80f
¥
’
1; 69|
50} :' |
: 40t
H
]
i 0
¥ c
% . . 2 0 . ) .
5 10 15 20 25 10 20 30 40 50
PRV IO XARDT Y ~IUC & B IEHFR

Fig. 3
Germination results of F. japonica seeds in petri dishes.
Ordinates: germination percent, Abscissae: time in days.

I :1953 crop, IL: 1954 crop.
1: seeds without pericarps (25°C), 2: do (25—8°C, every other day), 3: do (25°C—8 hrs.,
8°C—16 hrs.), A: seeds with pericarps (25°C—S8 hrs., 8°C—16 hrs.), C: do (25°C), A & C

were transferred to 25°C after the excision from pericarps on 30th day. A’ & C’: showing
the parts from the 31st day of the curves A & C as percent to remaining seeds when

excised.
*o—ai, HREE 36 6, p. 153~159, 1954; 37 1, p. 1~5, 1955 IZF&&K L1,
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F——rte 2, TOEDKREM, Bo 7y 4, BEo 7y 1, BEORECHMIRE—i2LoT
FEESHHLDLMANZLBNS.

(2) PFHETFLE . —FRVaDXREERL LT, 1953 EOKIC LD TH B ED6 A
ETENCEWIEE S bYy, REZ DT R ERER L DOE T X R OFEEERERY Fig. 4 L
BT IO XRXTHREEEOT LEETH W LTHEERB e olcthEd, PR Y 2Bl X

SIWAWAIRERTFIC LD THREDOFEE B L,
(3) 2FT . —ATDERECDONTWAWATRMTERY = = ALickEEy Table 3, 4

KLU Fig. 5 2LdT. chbhbbhnb I, YFXEDXRDIbORRKEDYH 2 Li3hE b
DEHBA, FRY IDXFELTH IR TWB, RIS X 2FFEET 1 BB & ORRELKNC,
R, WBAER L 2T 2% 2 LT E ot 2 OFEERIED —->DOF T F L ORI HEHE &
Bhbh, oz ik Fig. 5 © k (Table 3) ik koTlL®»Ih

%o Elo, KORDFEFLEG I OREEDVTHS L, TR 10
3
B bR T b BHIER Ld LTl b DA S s & 4 //{y»
! °

LanLohiidcir, Fig. 5 D c & k OFH A M 1
50

Bhbhbo T4
BHATE VDT, RRCHKFLEDEND BH b Lt EhA
PRI T DI SN T DDA I RIS 3 HIC D <5 2%,
CDEPIC S —oDERMSH B L3 kbbb, b, ~F i
DEEEbDHL, FEE XFDOH i / .
5 10 5 20 25

Y~ AN IFEFE L I S
PEKDENTET B ET o TR FEE L o\ 2 R4, . . .
kO & & ThB. T lehIEF LI Fig. 4 775 7AXEDXFD
CORBEICIEA EHENBE L FL 7B DB 5, ~ b Y~ X B IR
Germination results of F.
NG S ? T KR Fig. el PR . .
TITRER LD DX S 2%, fg. 7 LT L5 I FHIR Sieboldiana var. pubescens se-
OO THEF IR THL, eds in petri dishes. Signs are
. ) . to the in Fig. 3.
Fig. 6 I LT ZDOERDOEEND, vATDXIRHKET commeon to those 1o f1g
Table 3. ~ 1}V ~[IC X% 4D X FOFEFR
Germination results of F. Spaethiana seeds in petri dish.
D & E were held in 5°C refrigerator for 1 week after bedding. D was

illuminated by 3000 lux light for 30 minutes immediately after bedding.
1 - %5 &
; Germination percent
‘ % & O YR BE b=y E after
Seed Incubating temperature o eemmre e
| : & temp 2 1 0 AR
‘, 2 weeks 1 month
1 SR Lo X D
¢ Without pericarp 28°C %»
D Vi ” 100 i —
E i ” 100 1 —
F ” IH$sE1o 28°C & 5°C iods\ % -
G FZHE DT EFD X R tAlternating temperature of 28° | 5 6
With pericarp ‘ & 5°C (Every other day) ;
I s v | 28°C 3 12
DARDOETH E D LDl X & , =
K With a p;art of pericarp ‘; 7 63 6
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Table 4. THHMZ & ¥ Dl 7ey 4+ & 0D X & DL

Germination results of F. Spaethiarna seeds on nursery.
B & H were held in

A & J were immersed in water at room temperature for 2 days.
5°C refrigerator for 1 week under moist condition before sowing. B was illuminated

by 3000 lux light for 30 minutes under moist condition.
p %é’f’)ﬁ’fi)*% . S
. T | i ter sowing for "
Z 2 DR o o orioc arter ¥ %
%’3 ULHTHFTHE 'C"f?\ %55 % Ccoffi | Germination percent

- l

|
|
Seed |
' | initial germination even germination ‘
A REEROTLEEOX :r? dié’s dzgs | -
With pericarp ‘ |
B ” | 41 60 )’ 92
H, . | 43 60 | 90
L RV & S
I Without pericarp | 20 30 ‘ 93

foor 100
Koo =X .
.
'l
’
[4
§
7
:
"C ° o ———0
el
of K se

i
50 5 :{

i/ /,-———
X o
5 © 5 20 .75

j Pl
5 10 5 20 25
Fig. 5 42D 2120~V ~[ic k3 Fig. 6 vbvbt%%%m;éy*V@
oo &R D
FEFRR Germination results of F. Spaethiana

seeds in various kinds of beds as shown

Germination results of F. Spaethiana
in Fig. 7. “3”’ shows the germination

seeds in petri dishes. Signs are shown
in Table 3. precess of seeds transferred to the same

bed as ““1” from ‘2"’ on the 5th day.

bIbWhWIhbhb, FREKCOFTH LI LHE
ZOWTIETTIE BARTONY 2HE LTWB28, 2Dt
MTHOLL TR T RI LD DI ENTED X
X, KEOT L EEERIFRLT X 5THD” &0

Fig. 7 Fig. 6 ORI o> FEFR RTWB, ZETh LW h bz 3 3 ERIL
Seed beds for the experiment Lz s +SDFRE, Sk HKELTHWEY FLED

shown in Fig. 6.
p: petri dish, g: gauze, s: seed, RR—— DRI 2V Mz e Th ok, Wi
sg: slide-glass, w: water.

TKZ IV Z ERHE MO, AT ¥ FXEORARCET T ATHIIA L DIZOE DB
LubhTWwba, ZROKCIWT B Y 2VDFHFANcDBEEO—o0, Lib—FKENHEDKE

e ——1%

FIDOTHIZ e 2 B DTH D —I BRT, Thod
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DE—FTHH LI ERT—HLIBHOREETH b L\,

(4) PFEE . ——IDFRDFEHFTHONTUL, 2ECORLI I INETI LD DOHEN
b, WHALWARFENRSHE LB INTELR, LaL, HebLWBHERED A + 7 FE2ohirk®
CiX, 35 —EIbLLIBELLTE bV ARz, 253 BEYT5DIL, TBNMATH
ANENDBZENDEFE Lo, EHIFD LS D Enich ot LT, Zxkdho
DBEH IO TEERDTIGEDOF A4 D—FitbRENELRHOTbhdb by, nlebF Lok
BB THZENTELD DN, o, FANTL e oiodic, EBRCHoREE oh5 = L 1T
Xieholeh, TRETRBFEEINTOL LWL 91 DFECHOWT, KL ZOHEMEY LDT - LI T
BEMANL D

(i) HEEREESILSIDRNRBSBH 0 —--1953 £9 A 10 HAK LEHEBMAD 3 KD RHE» S &
Dl FEED XX, HEEICHKEKT o 2B Th bz b, 12ARBRBEHEAOHERY bR
X% 50em DE AR, AYXFOKIIPEL EETCNTITH, TDI 2B IEL 0om < SLict%
Lote, I T BICHI DT E ITIHFER Lsh DT, 1954 4 A 19 BEAC £ 2 o1F 2 ediciz h 2
Lk Fiid, AR A RARDR I TRV BAFEL T, 20 & OO % X OFFEE X
O fDRAE Table 5 L5 Thote IRHDXAD I HLOFEFL T Wb D%, ZOHIKH
IS E&OtTc, 2NHDXXX5 A 15 HZAZDEDFKEEE B2 IH, LD L EOFFERS Table s
L,

Table 5. EAHEL A XFDEVLELICL EDF D T ORI

Seed quality of F. mandshurica var. japonica at the end of burying,
showing the average value about 200 seeds.

Ly xR

‘ U it
Q;&f (FEELT X 8) CEofex k BAURLOTLIe X x| 0T
tree N » Sound seed Decayed seed Seed with insect | E ‘It £ 't\

T O | (Germinating seed) | ! mpty irul
] % % [ % % l %
) 28 5) ’ 8 ; 16 48
®) 63 €©)) 17 5 15
) 49 ) { 13 ‘ 14 ! 24
e A . S
Table 6. 4 f 38 L 7o & & O F& 3 5 £
Behavior of buried seeds after sowing, showing the average value
about 100 seeds, sampled from the sound seeds in Table 5.
'i%oﬁt%@'i?oﬁt%@ CEEoBED 2 EHOKRD | )
+ ¥R F ¥ AR ¥ R OBEEIERY R OF R 2EMORTERY
Mother wGermmatxon % i Real germ. % Total real germ. Germ. % I Total germ. %
tree No. | in the first in the first = 2; in the first in the second . in two years
| spring ' spring spring spring
O 78 80 84 - -
@ 42 - - 26 68
@ 51 59 64 - ‘ -

FCBIIE D Lk XRHF LT b DIE bz Treb s

Percent to the non-germinating seeds when digged out.
AL L FFREL T Ox b2 ofl.
Percent to the buried seeds.
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W&ok ke LHIC, B UEREKINA X 52% 100 = & b, P RELOTTE,
DZHDIRERZ L DT PY ik & 25°C ORI, Lohnohbo % ik, Hil )5
THMGT L oRFE LG ThH Ok 65 BleoTh bEHE Q) B LR % ol ic & 7% EE (156~
7°C) IR\ oA, 4B 23 =, ThRbbBITEGD X EARFEE LI, DI DD X RDIEH,T
bREEFLO LA —C DV TE D, LHR LY <t ) ~MDe iz Lz, LB UKD 5
ZIZENT 25°C 1wk &, 5 A RIcshifaEHitE%: Lo Lic,

INHLOHEER, I ARUDRELZD D EDOTWRWG S2LHHEET 5, BRicXoTFHF12H
BN, HHEOFRFTRB I L 1/2~3/4 O 2xDHfREAPSNBZ L, &5 LTHRIRDZSSNI Z 5
bEREM——F A BV R L AOEKEIR TV 7 3 VORIl X £ 15°C T, B LA
ERED DN DTDIT, TORMBETHEMILEDO T eh b, &IT 25°C D X 5 fnlch WREI
BT pBRELM—TCRFEHTEL 2 L, TWISEREMTh hsFTERV X R OWTH, B
KIRENZ T TIREH 2T BB L L, BEADE DR LEIE L A X b3 { Bbs LoTaEhns
B ERHEDLMT LIS

(ii) HFREFZOTHHY | — 22 OKREPEDFHEE LT 0L 30AL 2hbh T &
Dix, ¥ 2V eIz bREC I LT HETH D, COFENNA WA X R OFHFEEEC BT
HLWHRNH D 2 &k, TRETORBKELOFETHE LI IRINT B, EHIL, CD L) H
A D LI Lo\ O DUEIFE & ¥ F X €D X RIE SO0 TR, oL BENLLDLR
TehsD7c,

Table 7. B & h % # % © F I #% £
Germination behavior of stratified seeds, showing the average
value about 50 seeds.

: ¥ . F &

Without pericarp

X R DIRBE Germination percent in
S S Seed o 0

pecies e ! Sdays ’ 9days {14days ‘ 18days | 23days | 30days

—_— e e — = e — ‘T‘A-—v_,__—~—»—~_—————v—‘—,—~—_ﬁ ——
F. mandshurica LR L ofe X R ’

var. japowmica cs ;96 100 — — - -

i
|

REROFEEDOXK {

0 0 12 30 36

TV VY FRE
F. excelsior

With pericarp
B A Lol &Y
‘Without pericarp

I
|

0 } 0 2

34

42

D ¥ FHXepFEIe bR 11 AREOSERILE L& 6~19°C Thol,
Room temperature at the beginning of November in 1954 was about 6 to 19°C, under
which F. mandshurica var. japonica seeds were germinated.

2) FVYTYFHED X XL 25~8°C OBRRKML, 25°C L TREI RN, BETIZEOLL

FEELIsh ol Lo T, ZORDFEIIETEZ ORI DTHS,
Though F. excelsior seeds were kept under alternating temperature (25—8°C) and under
25°C, they did not germinate under the latter cendition at all. This table shows the
result obtained under the former.

3) REIEREYRbOTIY ~lIck{ L XL HDFE T,

Pericarps were removed before bedding in petri dish.

ZTCNTtEE T
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DA, TRV AXTFXEDXIREMENT D) Dk STEINBAUER® D#ER XL, ZOFENLET
DRDLILHEY FXE LIl UHll (Bumelioides) (@ Z$THz b, YFXEDXICHRLL X
5 HEAIIEND BIEA D LhANL, FHIORERY 2 2 ARl

1953 410 A biBEMEERBETHT L bh, bLbhOFEECK{ bR TELID DY 7 X+
DEFH, LOBLLIKRTYITIZZAT 1954 3 H4 Hn b 25°C iczd b, 6 F 24 Hiz 2°C 2’
DL 1L ASHIRE DR LR E Y ~UCE BN, SR (19~6°C) THFESRI. OFE
&, BREULISICHEB LT v~ ~ Z7EED 1953 FEDOHRDDIcA T V¥ F X ED X RITONTOREH &
%, Table 7 i dio& LT,

TORELD LI L S IefERIC L 2T, 25 W MEAEN B LOED X xR OFEHE b {EET R
MdHBIENDHE b DN, LrL, 200D X R DEKEOEBEICII— <k &L, Z2Ton
DB TIE—2Te O FHARSDBZ Laibd b, ZNET, ZODlv FXED X7 LEBKEL
TVBEDPANZDBIRTTEA, ZOEBRTOND L 3 FHRC LT, AKIEOHKHE 72D R U<
THILNTER, ¥, (1) THELMALEhL, KEARENIZ2E 25°C O X5 fofed W RE
SR LFETERC LV IIHEER, 0L MAEFECKREY RS b R iIConTh AR b D 2
PSSV ey

6. X DORENSHE Y IEEMOREZHRT &

FERY BRI T L XRIL, SHr LD s OMEEND 3BEICONIL SR FTANDD LM
D, FITI3WIHENCOROSEFWR Y $ 2T LAKRBERDBE L bR, RIS
DEOHLNCOEPE SED L 5 72 2 DOEIHIF TV 5,

TEAETERFHE (Ornus) FRY 2
Y~ brTFXE
T A HE
TRV F
BIEAERRHET (Fraxinaster) o+
rFxE

DX YA TEY T E LR SRR DR TV 24, 4ETHE LA LII SI2
SOTED X RDFEED S B KL E DT B, ZADFH  OREEE S HbET X 2OWERS X B
MY &L hbehotce UL, it LICIIMAIETEREEIORE T 2o L w0, K Ul
CELTBRY YA =YY AT, TRAVBVAY, FVS VX FLEDXRCONT, TOELLA
Fro FOFEE, W OWTIRELO2 oI (a) %, BHFIOPALDL, T2V ITFLEY
STEINBAUER™ OBEIC LD E SHICTHETHED, baiKiED 2 208 5 HTREEFH
22 0DE—1 L T——iThi} 5 2 EATEE S IEhARZT. Ui L, & *0EIERME—— 3
FD o h F——\ e TEA 2 HNDTNT, THO X 53R UHEEE O T W5 b LW, THO X &
BUFRL BRI EHE Lo LY, Lo CHIEEFHoro Z0 2 o008y, SEFEEOZES

*ETkER 87, 1, p. 1~5, 1955 k—oD T ~ X iELcs, TOFRICOPOLEZRILED IS
fehoots. LT, 202 Lieo\WTiaih 13), 14), 26), 33) i XoT\b,
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K7 7 LBRENRHENEIDELDAL S EDANLER, b ROSEHEFICI Z O Bt o £2:<
K bF LTV B DN EDIebiedhDtc, ZOHiE REHDER' & SCHNETDER' 1 L-D>T 320,
LINGELSHEIM®® 12 £ 2T 5 2Dl hiT bhTwb, Tithh,

( Dipetalae AHEf

Sciadanthus W Pauciflovae BEfi
JMelz'oides il F X Sciadanthus #ELH
Bumelioides RER[ Melioides TEER

Buwmelioides T
ThYH, WTFROBEIT S ¥ F 5 2L Bumelioides HAIC L5 INT B, EOMENCD o 4 2 hvk
1=l T, F. Spaethiana X\~ 5 EZITETEFHCEIN TS, I OWTERY 1%, BART
FTEIIDCELYDRELDTH Y, HELMCLAKDOY + T E—HT B LDORTND5, —FHip<
IR LY 3 F. Spacthiana % v + 2 DFEZICE BT HLBEH A, F 2RO L 5iThit
BUMRIETEFRETR & E 0 b T 0T, $ERY AU E QHEICF { 35 Db D\ T OMIRILE
EINTWWE LiITlie b, d20Ed, YFTDFEHEDY ) =24 LT F.mandshurica var. Shioji*"**
MHBEDD, TRXFTRY FLERERRSDTHE I %, L oT, YAV vrF4e ki
U Bumelioides BEENCZL 352 L&FERTH—DODHRTHD LMANZ B LATESLNS LAR
Vo LL, YFATETFXED XAROWEDFH 11X E O TEMGTSH D, THO %20 LoTHE
1 Bumelioides HEiDETH B LDANLZTE L& L5 THS, Woody Plant Seed Manual'” o
“Bumelioides BiffiOWD # 31%, BTHLL 2EHORITHALAWVEAD” L\ iiddux, £E0b

Table 8. 23D+ 2V 2BOFOLGEFN 7 ¢+ 557 & 2 2 OWHOER
Relationship between taxonomical construction and properties of seeds of
Japanese species in Fraxinus.

N i * DI FED YD &
Section | Subsection Species Seed view | Germination manner
_‘_,‘ L S T, o I L
=g il 1 I S S R | RERDFNE L FEHFTD
Ornus | Euovnus F. japonica : | Inhibited by pericarp

T b T AL E .
F. longicuspis : ‘ do

RENRIDHERENT LB D
Delayed by pericarp

Ia  REROETE LI
) | Inhibited by pericarp

7oA XTHf| T AXE :
|
|
|
f

Ornaster | F. Sieboldiana

AN
F. sambucina

|
| |
|

IETEFFES | o 4 o HREl P 4 Ib | -
Fraxinaster | Melioides | F. Spaethiana | do
e - BEARDOF T & HEOKIRC L 2oT
YA EW . YT FEERCLUS LIRS

115’umelz'oides | var. japonica
SEEBEEI %, RED S S L LIk b R LTS 5.

Supposed ; no experimental data.

Delayed by the dormancy of seed coat
L and embryo

gk e PR B v =2 A L LTHIFT B,
UL (18)
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VH =B RC-FHLTE D, EfebnhIh, ¥+ Up Melioides Hiffio F. platypoda & % 3>7T X <
CTOBHZENHELRICINY . ZhBLOHAE S LITTHhuE, > 4 o1k Melioides Wfliic2<{T%
HTHDLEDAMZ DI ENTED, LEHDT, PRV 2FDL KOS Table 8 © X 5 CHF]
THIENTED, '

DD H N FERHBONNT L 72 XD FESERIIRBIEEE, SBIC 20 TuA WAL LTV
W BUREIBAER =87, MO BB #RE L T EW IR T, RO — e TorRE DT\
FoRE U e RIS E 1 50 KALE S 5 LD B, v .

7. » 5 T L

Y FXEDFFONTIL, TNEFTCEBBSOPENRINTEL. 221, Y FXEDELLT
WA FARY 2EOIEDHOFED X RO TOPFEL .5 DT, :n&f0ﬁ%0%%&t%%ﬁwﬁ
L, TRETICLbREHRE & h F Lol

DWT, YT XEDNHDIFEED 5 ZEFFRL TN THF I VR L D001, BHihr o+
U 2 BRI 2 RCONT, WL o0 HEIER Y ERh ks T e,

(1) b2 o b2y 2 FHPL, XFROBE—BEHTFCBEL TV 200 h— -t L DT
200F (1, D Wb BeNTES, Tbb, YFATRORFCELL, @EhOBITRTIH

I B,

(2) FHFEDOY I ZZONTh, ZbD2ODEDHIITIEDE D LEFHA0D 5 2 LoD
1os

(3) IHOEHO %73, FOEBCFF1Ed5H5, WIhbEEOE 1 L3 ik h, F5
B DDEFELTFEF TR, cOBHRI PRV 2L AT DX EXTVH LS LD,

(4) NBEOTETebbyFLED X RTONTIL, FEDO Y H & r LRI X 5 FEHE(EF &I
TEHELMCENRTV BN, TOERT—ODOHIb LVHEERZ G SN, iUt Lo
TIRIRZAR S # R, 25~8°C OIERAMTIIF T 54, 25°C OBBRAEHTRIEFT B Laic
EFRVWZETH D, '

(5) HDODLEYFHEDX WL, T2V rkdHicxlernb 25°Cicanf, 2°Cit4 v AL L,
13 & A EFEKIRIPPEND. L LIOBFER S, FEFETHHIC (4) KON EBU X5 gl
BT BBk A\ L b vt

(6) Z#xOBRELBHDSH ZOFFAERLT, FRY 2BHEHOGEHOY » X rOF#EEY LD
NPz, TOFRER, YA T LY F LBk B L CHIETEFEICE < LTIV-5 2%, T Melioides W,
##3 Bumelioides HHIZZL LTV A B bbb 2 LB DN,

OB RS OERE IR AL, 1953 EA S 1954 AT T T 2V R IR L X, =2~
=~ 7HEE, 7 -0 VEIRE, 23V vIOSBEECEAY L bRT, I0BELLEL
Mz E R,
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Studies on the Delayed Germination of Fraxinus mandshurica var. japonica Seeds. (1)
Historical and preliminary observations.
Sumihiko ASAKAWA

Résume

The delayed germination of Fraxinus mandshurica var. japonica seeds and its causes
have been studied by a number of researchers. Here are reviewed most of their reports and
those on seeds of other Fraxinus species. It has been proved that F. mandshurica var.
japonica seeds show a germination percentage of about fifty in the first spring if they be
sowed at about the beginning of September just after harvesting, but they do not germinate
till the second spring after ripening. The causes of this delayed germination have been
thought to be due to the drying up after harvesting, falling down of catalase activity, embryo
dormancy, hard water absorption, mechanical resistance of enveloping tissues, mainly peri-
carps and seed coats, and so on.

The writer’s first attempt was made on comparing the morphological views of seeds and
their germination characteristics among Fraxinus species. The outline of observations and
experiments is as follows.

1. Materials
Seeds of the following species were used for this study.

F. japonica: in the campus of our station, Meguro, Tokyo, Japan.

F. longicuspis: in Takata National Forest, Niigata, Japan.

F. sambucina: in Utunomiya Nat. For., Totigi, Japan.

F. Sieboldiana var. pubescens: in the Tokyo Univ. For., Titibu, Saitama, Japan.

F. Spaethiana: in the Tokyo Univ. For., Titibu, Saitama, Japan; & in Takasaki Nat.

For., Gunma, Japan.

F. mandshurica var. japonica: in Minakami Nat. For., Gunma, Japan. in Kagura Nat.
For., Hokkaido, Japan.

F. excelsior: in London, England; in Zealand, Denmark; & in Gothenburg, Sweden.

I, americana and F. pennsylvanica: in Ontario, Canada.



- 18 — MERBIGIEEE 5835

2. The view of fruits and seeds in Fraxinus species

According to the macroscopic internal structure of secds, the Japanese species in Fraxinus
are divided iato two greups, I and II (Fig. 1 and 2). F. mandshurica var. japonica belongs
to group II, and all cother species to group I. On the foreign species, F. americana and
F. pennsylvanica belong to 1, and F. excelsior to II.

3. The germination manner of seeds in Fraxinus

On the germination manner or characteristics, a distinct difference was found between
these two groups.

F. japonica seeds: Their germination in a petri dish was inhibited by the presence
of pericarps (Fig. 3). Constant temperature (25°C.) provides a better condition for the
germination of seeds without pericarps than an alternating temperature (25—8°C.). The
inhibition by pericarp seems to be affected by some factors....period or conditions of
preservation, mother tree, provenance, climatic conditions, etc.

F. Sieboldiana var. pubescens seeds: Their germination was little affected by pericarps
(Fig. 4). But it is probable that the property of pericarp is variable in this case, toc.

F. Spaethiana seeds: Their germination was inhibited by the presence of pericarps
(Fig. 5). Some attempts were made to clarify the causes of this inhibition. In consequence,
three causes were supposed, namely, the mechanical resistance of pericarp,the presence of
inhibitors in pericarp, and the injury by the water layer formed on the surface of seed coat
(Fig. 6).

F. mandshurica var. japonica seeds: Their germination behavior and the method of
obtaining seedlings in the first spring by the ‘‘buried storage’’ have been already clarified
as mentioned in the historical. The present experiments, however, have offered some
additional information. Seeds released from dormancy by the ‘buried storage” do not
germinate in an incubator at 25°C., but germinate under daily alternating temperatures
(25°C—8 hrs., 8°C—16 hrs.). L

4. Preliminary experiment on hastening the germination

Ripened seeds of F. mandshurica var. japonica are perfectly released from dormancy by
means of keeping them for 4 months at 25°C. followed by 4 months at 2°C. F. excelsior
seeds are only partially released by the same method. It is also the case with seeds released
thus that such a specific temperature condition as mentioned in 3 is desirable for
germination (Table 7).

5. The taxonomical construction of Genus Fraxinus

From the observation results, literature, and other information, the subdivision of Genus
Fraxinus is discussed. In consequence, it seems that F. Spaethiana as Siozi does not belong
to Subsect. Bumelioides, but belongs tc Subsect. Melioides (Table 8).
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