YFAEDRFDRIFBIEITDOW-TOSE (5 3H)
Fx) 2B 31235 F B
wE M E W8

'O E Y

¥ FEED X RDIEERILCOWTHE, SBLEY CORC L 5 B LDOWERL V12 IhT
X7, EBSEADLLWTRBIBLA LKL L S I AE L fERE LD LT & ol &3
COPGEC E D oI LD A, ¥ U0 X RO ISR EE U FEEHERE R AN %
oo TR Tchy H=h &% COXP [IT 2V DY FEE - TRV I FTIRED XFDIEFERILED
HRZ 2 D I, e h b LWERY I ZAAR TS, HALICTIRER - BEY Rz X5khvi=
B X OTEEEA ORTIXVEA, OV TOERIIFLFE I T, & S EEwEHC B
HLTEEN I NETIRE 2 ARRERDEELHET S,

1. M#H&EHFE

ZZRDRBERDITEAE, FLROME LB USDIDWTR /gD, i, Table3 L
BFERL, LS MLEERESHNT 1954 St i R oWtk o leofe, BEERY LSRR
DOPHFILOED L 5 I LT Dk, KEHEIHE Y B X T —EEOERKCOT, B ULHITE+
YD 52T 30 5D 2IMIEE bz (BEE 90°C), VE-DSLT 24 B 40 C ORI
DTHLZ LTEAC L, —F=~7 Ak, HEEBIE—ERED=~F7 12T 5°C 0
BECIb D, 24 BHLTHABEIHELTZIL, ZO=~TA%5%Yy D5 2 TLELTHL—FED
BT Ui, 25 LT oL DB, TEIKD 100ml. Hich OHE O 7 7 2%
(n) TLBL, M. THobTIrreT5. 3, 4, BIU5EDOERTIE, MHFEOMEE
FOWHKEHC L ED, VA B 7D 2502 HHOFFELECLDENS,

2. RRoOXMHEBOMENRA

EXNEFRDONICEIE 7o L B edic, REOKMEKRPES D X2 2 OFEFXHET 28501
BRI, YA TIOVWTOERDOFEEY Tablel LT, (1D CLHDIATWBIE, 5TV
HIE T REHELIZ E A LR ORI DIch, Z OB L REKEEHIZ Lo d DIz < BRTRDOE
ErbBhot,

T FEED X FIEEE LOTH, ok, WHUB LWHKERBILEY Lo THb, ZoFE % xHH
HHIERHELITHEYs LA L, 20EEDO—2THB LrANZ LIVATIFEFL, READLT

# Y HBKES 36 (6). (1954) p. 153~159. IC#ih Lz,
FEEHcOWTO b LWERR ZOFEE SRS,
() EREEKRETIIRER



0 — HESBRIBIT s 835

Table 1. REEOKMHRKAEHIE Lics 4D X 2D
Germination of F. Spaethiana seeds -in aqueous extract of pericarp.

(D

fﬁto“c ?ﬂ/”’bl\ ﬁ’u,k F*® OF X
B M 507 % BEx | Germination percent
Medium Washed and transferred IR 17HH ‘ 33HHE
o to distilled water after 1 week 17 days 33 days
o } 3 days 10 88 ‘ 98
Extract;so ‘
o W .
Extractiso | 7 days 0 33 ‘ 88
I
Distilled water 97 98 ‘ 98
I
q19)
S ! Y L BRI BD B
B Hb i Days after bedding
Medium 3 l 5 i , ' 0
~ o - . |
oM O’ f ’ ‘
Extracts, ‘ 0 54 91 95
\
i 4
Extracts | ! 59 89 98
o oM | ‘
Extractm‘ 2 62 ' 91 100
& E K f 5 ‘ 72 100 -

Distilled water I

Table 2. EEOKEHER E2EM L Licy 57X 20O E

Behavior of excised embryoa in various medla
o S VI BT BO K

7
x5 5 ‘ B Hr | Days after bedding
N i S ! N
No. | ) Medium } 3 [ 5 l -
I B . S o |
| AWK | ’ | _
! Distilleﬁ water | 19 20 ’
Pk & b 72 U e HELa ol 7 7Rk T
Dlstxlled water with their cwn endosperms | ‘
3 M\ & *@%gL%onCﬁ@j\ 19 20 | _
Distilled water with dried endcsperms ‘ ;
; WmoH W | _
/ Extracts , 19 : 20 ‘
WM W ’
6 Extract, 15 18 | 20
3 Ci e B 4 :
5 Extract. 15 82
IR
4 i EXtraCtzo 6 15 15

Note: 1. Behavior of excised embrycs is shown by an increase of ““A’ (see p. 22
of the second report).
2. These embrycs were excised frem the seeds treated under moist condition
at 25°C for 3 menths fellewed by 2°C for 2 months.
. Dried seeds of the same crigin were kept at room temperature.
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Fig. 1 WAL AIRBEDHKC X 5 v 5 ¥ = DEDORE
REPY ~LCOT CTHAEBIIFE2RCLH L THD,
Behavior of excised embryos in extracts of various concentrations, photographed
on the 7th day after bedding in the experiment shown in Table 2, where the
number of each petri dish is described.

BEVHUBLL BLNBI ENbhoRY. FITIDXFICHONWTIL, & ELEROKE T
LILEERAE L bR, OS2 HMTONIL IS, RODTH bbb\ e TEFES N X FDM]
IHREL UMD, Hhoml25 CT 35H, 2C T2 % AL % 52— Z UL 55 Hic @45
T 51 TORFLEERD D OB O~ THH— DELShDh.  ZOER OFERE X LHT N
Table 2 TH D . MFLOFHIMEIN—HFO— A TH, YFE S hic VAT AR LD Bt
ot & IANREOMHIET, 2 5 TURTHREMSEY LT o L aibnb. 2 LIBEoME
BE A EZ bR TULABLL, Fig. 1oLy & 5 IClElhd SR T AR BRI RK (1) 1
EXOTWB I IELLRBEDIL, BLAEDUTULARWT WS hOEETH D e 2EH
WCLUHE () LiEs LT &2TL ok

3. HMHBEOWD LB AHME

5 LTHIEE O RS- KBRS FRI LD bRID T, KRDIHT, ORI
DTWHYEEOE DL TUILDOERY I ZAKT. thODOERILHEBEEHED X2k d 2 &
ROZE LD, FERICEM A5 5 ZITHEDBED F# 1134 bR LOT, FoLi120L, £
HOTFHFELMEEME S TR 2 0 41 570 X x%oh 5 FE 22 bAK. B)IIXZ0 %5207k
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% 26% LFSEL I o e DITEM LI T 100% FEL o, Tib b, ShHE o MEEHBETC
roTELL ) Lisbitic,
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Table 3. =& Y OREOKMBIEL BT bhvicnb b ATeEs o 2. pH ELTREFH
S e o

Germination inhibiting activity of various fractions separated from -

an aqueous extract of F. Spaethiana pericarps. Activity is shown by WKL T D E pH

(Ifermination percent of Brassica Rapa seeds in each medium. b U5 L < Fnd o

: - e = D= hO<L{ L feoizh T
e ¥ %F i
Medium Germination percent % (Table3(IL)). <«
- ] o - TR Lo A A
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Distilled water PH DEENT L L D0
%Xtr%\{ct-ﬁ 70 LRI EMADZ,
HMOH K 16 A\ Al pH OEBEER
Extract;;
MR A 0D B\ s L;}m:ﬂ]ﬁ 100 oL DTHFE B LIEF
Extractm w1th?ut acid fraction s L bt (HE
M 1 o 18
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FRRI e B P e
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N 8.2 8 25 < ERTL IR
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A@d@f %tﬁ} - a4 * 2 DHEIDERIT 00D
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" T s DRI pH
ﬂlﬁﬂéﬁf:@’lﬁﬁ %in 7.0 82
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7 7}/1/20 citric acid sclution ' | ) B . RA S F DESIR
Note: Tt tract ithd f thi i t she i . R
ote he extract;; was withdrawn from the experiment shown in S S S b

Table 1 (1), so its activity had been ccnsiderably lost and it was
alkalified a little. AN ZTDIZERC LB
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FEERIEOBI L LT Th b, LIchioT, (3L A EDERITEE DT OWTE = lebhic, L
L, - B Y 7 e oRFRECHEEL TR0 I HFEENE LS 200 b L L2 A
METWBL, Cox® b+ F&x Lkl LFKEDOS» 2 LHTT 2 )b+ F 5% oI HENEY S
BEFERLTWVWAHDT, 2 TR EZXOMEPIKL S D TR UFBRTERY Z Akl T, [HEME
AOBER% & 5 —oDKks LT, I AWEXBEICT 5 dic= ~7 A L 5HHKS D
{f., Fig. 2 v F 2D ThOMHKOBE L HEEHOBHRELDL TV 5.

4. PREMEBLEBBEOBME

KB OIS EHABERCEEIN TS0 E 58, Fic Fig. 2 R LD IND X 5 ICBEN e
{IeBI b 785 HEEROMMABIBE L BR1ES 5085 0% L bRBIDI, Kk DBEE
BKEBE T T DI L 0B, X FICOWTIE 3.6, FHICHNTIZ 2.6 SE &5 ERL bitke, %
=T, WA WA RBEREY b oy afikE o< D, thbLOREML LU TBEE L FF L 0BR
FLbAI. LOREE (HFAEE 36 (6).157. Fig. 4), 5 KES DLV ETRREALFEN N2 L)
ot LikdoT, BEEARBERCIISTWIEWEDPABZI TS L EZE5THb.

5. ZoEho 2, 3 OME

AMHR A LD DN HHEEHIEATHESES L ) A Uh\WHHTH 5 Litbh 5. Fig.3
X FOMEREY Lo LT w5, IEFEMDECW L TIREETH O, eftiio pH 12, FFRD:
PTHEBROBH D E Tl BBRAL bIICH, 20 LIXEEFAR 2L WRTERWEB LS
LAy»ofz.
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Germination percent
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<
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01020 30 40 %0 0 10

20
il : minutes;
Concentration a/’ooml' Bmc"‘" time
Fig. 2 #illmoBEE ¥ HEMEA DR Fig. 3 ¥ 5 &= DREOKEEKOEEIEA
AP, EP, AS, ES (3 FERO KHTE - WIRZIC D Z LI L DT Xl s 5B,
= —~F K, FROKMHK - = -7 18 Boiling injury of inhibitors in aqueous
HEEZ LD LT 5, extract of pericarp of F. mandshurica
Relationship between inhibiting activity var. japonica.

and concentration of extracts. AP, EP,
AS, and ES indicate aqueous and ether
extracts of pericarp, and aqueous and
ether extracts of seed, respectively.
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Table 4. btk Y 2[ED 4D ¢ O FHIROFHESEH D LEig
Comparison of inhibiting activities of extracts among four species in Fraxinus by an
indicator of the germination percent of Brassica Rapa seeds.

B AT R N - -_~
Extract 75/7_7-,1-_5(‘%} s o+ v ¥ F X 73-‘7*/‘"7
e VA e | | B |F. Sieboldiana . F.mandshurica, ¥ F X %
mpﬁﬁt | Smlve%; ! Conc. |var. pubescens 'F. Spacthiana |-\ japonica V' F. excelsior
_extracted | o - g/100ml | | o o
| | |
! R | ‘
R B OK i ; .
g g [/Distilled water | %0 19 8 17 0
Pericarp - - i
- 7 ! 7
| Ether 30 ‘ 31 27 82 17
|
| & B OK ‘
» =« | Distilled water | % ! 7 14 26 S
Seed . _ } ;
R 30 | 100 100 100 95
i |
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R ) femk Fig. 4 iz Ldd
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HHK E LT L W R INEREAAES O X &
[ AP psihic s JIE TR, pie D R h TS
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BEBRICH 0T bR btk SO X%, 52
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Y
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Rise and fall during pretreatments. Signs > O¥ F X ED X RDOFFEHE—— X R DILMHTD

are common to Fig. 1. Pretreatments, M1, - . [N

M3, and M6, are described at p. 20 of the LPHETTIEDVWTORRENALZHHET,

second paper. WE W fe Lz bR bhith:
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K & D I NIBEEERCOWTW L 22 OBE D & bt Ihic, BEMERRENT X oT
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Studies on the Delayed Germination of Fraxinus mandshurica var. japonica Seeds. (3)
On the growth inhibitors in Fraxinus fruits.
Sumihiko ASAKAWA

Résumeé

In the first report” the writer has described the germination manner of seeds of the
Japanese species in Fraxinus. With particular reference to the delayed germination of F.
Spaethiana seeds by their pericarps, he has assumed the presence of some germination
inhibitors in their pericarps. Such ideas have been already proposed by Cox® with F.
nigra, F. americana, and F. pennsylvanica seeds, who has supposed the inhibitors to be
involved in their endosperms. About materials used by the writer, nothing as yet has been
ascertained as regards the relation between the inhibiting activity of aqueous extract of
seeds and their germination. So in this report the inhibitors in pericarp are mostly
discussed.

1. Materials and methods

Most materials are similar to those used in the first report, but seeds used in the experi-
ment shown in Table 3 are 1954 crops. The procedure of preparing an extract was as follows:
Samples were immersed in a given volume of distilled water, heated (ca. 90°C.) on a water-
bath for half an hour to 2 hours, incubated at 40°C. for 24 hours, and then filtered. On
the other hand, an ether extract was prepared by immersing samples in a given volume of
ether, decanting after keeping in 5°C. refrigerator for 24 hours, evaporating on a water-bath,
and dissolving the residue in a given volume of distilled water. A concentration of an
extract is shown by gram number ‘‘n”’ of extracted samples per 100ml. of extract, and
represented by the extract,. In experiments of chapter 3, 4, and 5, an inhibiting activity
in an extract is shown by means of the germination percentage of seeds of the Yorii variety
of Brassica Rapa in 2 days, and an extract is one from the pericarp.

2. Inhibiting activity of aqueous extract of pericarp

When dewinged seeds of F. Spaethiana were germinated in pericarp extracts of various
concentrations, they yielded results as shown in Table 1. Strong inhibiting activity for
germination was found only in concentrated extracts. Diluted extracts, however, were
proved to inhibit the growth—especially elongation—of radicles. The latter property was
observed in the experiment with excised embryos of F. mandshurica var. japonica seeds,
too (Table 2 and Fig. 1).

3. Some properties of extacts*

(1) Determination of fraction including inhibitors.

The aqueous extractis of F. Spaethiana pericarp was dialysed against tap-water for 24
hours and distilled water for an hour. This dialysis resulted in the loss of inhibiting
activity, so some substances of relatively low molecular weight are involved in the inhibition.
Moreover, the extract;; was fractionated by using three kinds of amberites, i. e. IRA 410,
IR 120, and IRC 50. Activity of each fraction is shown in Table 3. The acidic fraction

contained about 10mg. citric acid and trace of oxalic acid per ml. according to paper

* Details about these experiments are shown in Jour. Jap. For. Soc. 36 (6). 153—159. 1954.



— 38 — _ RIS %835

chromatography, which seem to carry the inhibiting activity of extract of the pericarp.

(2) Inhibiting activity and pH of medium.

As fractionating has resulted in a marked shift of pH, an effect of pH on germination
was tested. In consequence, germination was proved to be affected more strongly by the
concentration than by pH of solution. Accordingly an inhibition by pH cannot be caused in
extracts.

(3) Concentration of extract and its inhibiting activity.

Of F. mandshurica var. japonica, aqueous and ether extracts of pericarps or seeds—seed
coats, endosperms, and embryos—showed the inhibiting activities as given in Fig. 2 in
various concentrations.

(4) Ascertaining whether an inhibiting activity is due to an osmotic pressure of extract
or not.

Aqueous extracty, of pericarp or seed of F. mandshurica var. japonica was proved to
have 2.6 or 3.6 atmospheres, respectively, by means of measuring the depression of freezing
point. As no inhibition for germination was found even at 5 atmospheres in the experiments
with sucrose solution of various osmotic pressures, an inhibiting activity of extract is
thought to have no connection with its osmotic pressure.

(5) Other properties.

An inhibiting activity is easily destroyed by boiling (Fig. 3), but is not affected by
light. Moreover, the inhibiting mechanism may have some connection with mechanism
control ling pH of an extract.

4. Difference among species of inhibiting activities

Inhibiting activities of extracts were compared among four species in Fraxinus (Table
4). This result suggests that the markedly delayed germination of F. mandshurica var.
japonica seeds cannot be explained by only ‘‘inhibitors’’.

5. Rise and fall of inhibitors

Rise and fall of inhibitors during pretreatments, described in 2. (1). (i) of the second

paper?, are shown in Fig. 4. Inhibiting activity in the pericarp falls with the advance of

treating, which is thought to be due to leaching.

The writer expresses his cordial thanks to Mr. T. YANAGISAWA and Mr. M. HASEGAWA
for their kind coaches and advices, and to Dr. L. G. Cox for his kindness that he gave the

writer an opportunity of reading his thesis.



