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ARWMER, BRCLFEEL, BRO-FEDARBR S L 2 IBH, PREBEOES, XL
ROJH, BITERE BFORYF, BHE KRSCHEFLTL3LELBRTND,

WE, BECPKRCERTAIDELTARAFDEMERE IR TWAR, BARDKER
i, ERRRER»L L, ARAEHHE L OBEO L e b FRE LD RGBT
%,

ULnL—F, BHGNCHET 5 RAEEYEL X 212, IAA U TABHESORER,
BEEES THEIT—296 HoEEM), GA, cytokinins ¢ & L3z, AREEWE ©H % NAA,
2,4-D, MH s E BRI TREBCFEH IR T 5,

KECEHTL, BTORFRE ILARORBEE BREHACSCHACOH, BECE
ZCBWTIEAKR, BREVL, ILRORERE BREALLTHCORATWS,

C STHREOFH TR, BB FESKBETHS L F~Y KLU Sy 0EERS L
HERYE DBIEIC O\ THNL W FISER TP isv, KRB TR, ERMEICr F=Y &
SV ERREY, ThODARRSLABRYEORELHN, —EORBEYBHZ ENTE,
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KFREEDBCHI- T, REBTRZHEEY B dtBERFRETHBREEHR
B b it REBEFEE BB LB L BT S, FieiRmXOKMYED
St ERFEEBEREB= LS IORABEE=PELC R R T 2. 2-ERy Tk
Chic o T BBREVC L IBERFEBETERERZOE S ACEHT 5,

kB, ThE TOMROKRMHIL, BANRESE, EERFERERHEBIAPIRSEG, H
ARFEEREEBER IOCBARESIBELBERECRELTHY, ARNTLThOLEL
LD ¥ LD EREFEEEMNBILTH 5,

B or =

1880 4 H 5 Btk (Tropism) (X, BED s L 2V DERDO—FITH D L DE LN D 1,
F7sbb, DARWIN (1880743, 1 #FHEHO FEME AV, TORBHIKCET S 0T
HBHZERIEHL, FEHOLKD HEN LD THELY, ThMRERTTHRLEMT
b ERERLI, TDH, BoYsEN JENSEN

Abbreviations of growth substances and

(19100 (%, =v .7 FEMOLHTY respiratory inhibitors used in this paper

gvEy, ZOREREBUETFVT Abbre- Growth substances

b L oRER oH*c%&i*c 2L Rl viations and respiratory inhibitors

2o L Both, cOBEENS, KX ABA abscisic acid (Dormin, abscisin II)
BCA 2, 4-dichloro-a-bromocinnamic acid

MBOEERTEMO R TRER CCA 2, 4-dichloro-a-cyanocinnamic acid

rRZTILH>5LDOTHBH] BT 2,4-D | 2,4-dichlorophenoxyacetic acid
Wb, DNP 2, 4-dinitrophenol
GA , one or more of the known gibberellins
PaAL (1914]%9, (1919)%74%, H- TAA indoleacetic acid (indole-3-acetic acid)

TR L T3 FEMTIX, L IAN indoleacetonitrile
LTET2ERD Y, £ Xnbhiz - IBA indolebutyric acid
2L OMBOSERCEERET, K MH maleic hydrazidfa .

. NAA naphthaleneacetic acid
BB S higids o QB HXHIC Z DYHE PHB p-hydroxybenzoic acid
NELIED, Lh I MELTEDHI TIBA 2, 3, 5-triiodobenzoic acid
BHACEMRTHDTHB L LI, ‘

LoeB (1917)'%), (1918} (3, Bryophyllum OEDJEM: L BRI S 2L AEOHE LT,
AL EYDBERREL T D, CALOERECE > CTEDOEM, FBHRLEDOBELEEXDLEDD
EXTEBTHIENTED LS -1,

=V A7 OFERSSEEBYMH B DA, WENT (1928)%) IR L e ChiriosE
A—%v v ORBERARETSH D7 ~F BHABRELREL, A -+ VOERRHUESRTE S
Fakirot, ShbD84ERM (1928~1936) 1T, + —F o VOIFRRITEL {#EZL, 3EDOA+ —~
FovngEEIhic,

’w\‘
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KocL & HAAGEN SMmiT (19310 i3, =v 32707 X+RBT LW TIHEBCEEOMEG-—
DOWBEERERL, 1BLEC AR, DA —F > v a (Adxin a)®, 19344 AKROMHETE
Frrveravilihbt—%v v b (Auxinb) 281D, i, HOL® X 1934EC AR
BEROOE=Z0WEYMHEL, Thidy F—1-3-Ei TAA) THBHZ L wRE LD,

SRVY VL, bELEAXAEBEEREO-RBENTH- T, 4§20 OFICEEE
BEYEITHELLTER IR OTH S, BH AR (1938011, [ XEEEREND
HhErEXIELEREORLPEOC <L Y v ABIDC <L Y v B (Gibberellic acid A ¥
X O¢ Gibberellic acid B) &8 %87, Fo#, MILLER & FOBRAFRE (19550 1%, #
7B Ar ey THB 71525 v (Kinetin) % DNA Ok FBHBHL T3,

Thb—EDOARYEORRL, HEHOLROBNCERELFHY 254, HYEEFD
FERITKE L FEH L 7o514,38,79,85,80,90.58,108,120, 122,142,155, 157, 163,169,174, 182)

D%, WHENDLOARPEOHME R IOSHE, BHEOFELFFCESLLE, Th
b, PN RWEOMECERIKEEY L, ARWEOTRIA —+ v v ¥ FALER
w, BIRE YD Io= v o OFERO BB, Thic X » TET 5 FERO B ERE
(Avena curvature test) 2 X » THiix o T pilesiesi) 4 B mB i OBEIC =5 L= —
Fh, AFATAR—L, ZFATAI-ARERBOLNRDE XS CRD, £ DEEYEMN
M IR 5 X 5178 o AP ReS1012,177,179)

¥7:, REPWEOBERW, =v A7FEHOYFOMERIK X5HE (Avena straight
growth test) 2R I h, ARWEORUBHEAI LRI NS & & H2BIIND - % DAERRE
EYE L AERIHHEI R SR LB0M8IBIE H ey} S5 74—~ (PPC) D
HFC Y5 TERYEOT B, BEABEICL»S ERCTbid X 5iig b 4TH10TI001E),
BFE ¥ TIC S { DA RARMEYE S 47,69.70.84,57,104,130,135,162,166,168.189,198) 35 } O AR #) ) s E V2%
62,64,65,101,105,119, 187, 188,199) 5 AN D LR I TV B,

¥, ARHBOMMERICRTHEEME (EEE, FHa8, maR g L)msusLIe H
BB S0 g T OV AT B (F FE Bk 41156, 100.170) o R S RIS S hu e,

—7, NAA, IBA, 2,4-D, TIBA, MH 7 K O4ARHYENERK I h, TAA, GA, Kinetin
EHCERCHEHA IR TS, KECELTIX, BTORFRE, ILARDORBREE BREH
AL TV 5,

BRI BT H2ERYEDOBERR, MHithBLAxbThbhTEl, RCEDOEFRLYR
~5,

(BMARCHITIERMROTR)

Czaja (1934) 23, Populus nigra var. pyramidalis, Salix viminalis, Fagus silvatica,

Quercus rubra, Syringa vulgaris, Forsythia suspensa, Sambucus nigra, Viburnum pulus,

Tilia platyphyllos, Aesculus hippocastanum, Spiraea prunifolia, Pinus silvestris, Pinus
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heldreichii, Picea pungens var. glauca THEEHEOFETHZ L HFHL T\ H >, ZIMMER-
MANN (1936)) %, Fagus silvatica, ‘Picea excelsa, Carpinus betulus, Acer pseudoplatanus,
Tilia tomentosa, Quercus rubra, Quercus sessiliflora DI} TG EEDENEET DL &
HEL, AVERY F (19379 %, Aesculus hippocastanum, Malus malus DIFIT B\~ TER
WEOFELXHREL T 5,

Mirov (1941)'? (%, Pinus ponderosa » Pinus torreyana O CHEHEDOELE LS
EOWTHRL, HTRYFERDOERTE, BTIHBRBCARYERSELTL S,

FraNssoN (1953)® X, Pinus silvestris D —% > v 2\ h & JAA KB L&, %
DR, TOA—-F> i, WENRSICAENERCKVTIAA LIRS EHRLT
W5,

ZDENELOWRBC L T, BAD IAA REDEIDEERHECOWTHANLRT
U B 3534,78,141,195)

(EREOED SERMR)

BBROERBOES X ERWENR T LRELOMREC L » THEILDLR T3,

SODING (1937)%9 (1, Aesculus hippocastanum, Acer trautvetteri, Populus tremula B
KERLERHEOBEBZ DLV TERMZHBUTERL, £ROBALKCARYENS L,
HEROF2 DRCARPED DN Z LeBEL TWD, 1, B (19422, (195013, 7
R YR NTERYWEDOS M, HREIEKRERDBEFREY AN, RBJEAE L OMO KM 2 FH—
Hix, BREROKRNMNIAERYEOELMEETS LA T5, Fi, Warewc (1951)*)
i, BAMOMRBES AT, BPREESHLARYEOBEER N L HBT5,
FrASER (19520 4, Pinus strobus DR BEEIT, THZB S EB Tk < WEEBOEEO
B, ARHEC LD LT3,

WobzicKi (1964)° 3, Larix decidua %A 0B H A T 12O BRAB L IBE,
B T RO KT BONHWE L EERETOMR L " EELBEYET 525, BET
RERREFIEZ LWL, BEEGONHDEOEBRE L -2 L2 HEL T 5,

DicBy & WAREING (1966 af® (%, Robinia pseudoacacia =, IAA & GA % #H L 1-84&
DR EMMOTMRIRBEEHEL <R/, FEE IAA/BEE GA X, @RVR-EFtHs
LEIRL, ¥CFKSE (1966 by 1k, BILH (Ulnus glabra) & 834 (Populus trichocarpa)
OHRBIES L BENOERHERBCOVWTHLE TV 5,

(ELKXORREERHT)

SLARDOREBRICE VT, ARDEIHEHEKTOERDE L CCRA Y L ERELEH &
OHEBGRDO LICER R BE®HBL T3,

AR PRERR (1960)°9 4%, Fa ¥ FOILMADL=F L =—F L THl L cERYEY
PPC cH#L, 7> hR#AK, GorpoN and WEBER FKiASE, MirtcHELL KA ENILABIC
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Lo TIAA %R L, FLTESIE, vr¥oRBI IAA BAERBFRLESTWHE
HEL T\ 5, o L :

MBI (196009 4%, 7 A<y SLBOARE R RCBEL TARYE L SO REMR
L, BMAS 2 oh TR LARZRECRSERE LT SLEPOERYEIBEFKT 0T
Bl ERRT B, FRFEK (1961210 4k, 1 AP I6E4E7 =Y DI LA
bhicEnbBlc=F L= — 7 A HEgIL, Bk PEHEARS & LCRBESZERDSS
EERD, TOZENLTAY ILHCREREHET AHERFELTED, 8L th
AERNEWE - LGP D L EL TS, FRAK (19621912, 7e<=Y D XLHBREW
THARDOEREB TN,

Kawase (1964)® (%, Salix alba D4EEFEDO RN 10 cm DR X OE 4 @00 HeES
Enldct s h, ZOPH OHLROLACY - THE IR 5HHEIRREEFEAZEL T
oo ZOMBEMIE, KEIKEBF 7 rrdrsdbbnik=Fre—F LERET, 80% D1 0
TrEATA 2~ A EBREBEL TS PPCCRIOL Thote, KiX, ZoRBREERHILY
YAy v HBETH B LB T B, ‘

VIEITEZ % (1966)®) 1%, Ribes rubrum DX LFEOERWEXHEL, ILEILDL 2 F
ATA2—LTHHELAEEWED 5 b TaF L= —F AT BXST, PHB of&v B,
PHB 11 7 <R ERBIC 8\ T 100~200 pg/ml TiXAEREE 18 X, 200 pg/mé L) E it
AEEMEIC @S, - BE% 19678 1%, Salix atrocinerea DXL fh b, BHEXS T
TIAA ¥ PHB »5EH Ui, KBHERSDO 7% Y kSR k- C, PHB, vanillic acid,
p-coumaric acid &7z,

FaprL & (196779 1%, REBEEE L ShT\% 5~ D Bartlett TX UL HOSEC T3
EERH O RBEAFHEST Y BRANTRIEAMBEL L LBMELTW5, KRS (196777
X, FDOILKREHEWT, IBAAEL X LEFCHEORBREDENELh DR, Th
XIBA L7 ./ 2 LEPEDHWEERYTH A 5 LBT 5,

e BRCRIFTERYEOFECOWTHRL 2 fiiciz, Basu % (1969° 205,
2.1, Eranthemum tricolor DEX LU CAEBHBDOER %A, PHB it IAA » %5\ X NAA
LR RBRACAHBER%ET 525, IBA LIZHEBEAZBEL Twinws, 4V F A8, TIAA,
IBA, NAA r Db THEBCRBERREL L EBRTNW S,

(BA7E & 4 BR) |

BBV THHWEMNMEDR, ThrFCBEHL CHRIEXRBCIEHZ LM ETR-
Tw5, ZOEEWEIR, ERPCEEIBTHHETERVLOT, +—Fv v LizEEOE,
EHBELINTWD, cOBMEALEVIE, 7RV FVELTHEIRTED, ¥ 25MEYEL
B#E L LTl ShTuig,

F—F v XY RETAHEL, BObhBEVWHALHD, &+ ~F VI X HHTER
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EDOBIFELWFHE, 47 » TATHREEI N TS, VAN OVERBEEK (1946Y%0 i3, NAA,
2,4D X5 T4+ y TAOBRTERELXE DT B,

BARCE TR, AFE™, v /2% Cupressus arizonica®, Metasequoia glyptosyto-
boides™ Bz, GA #MAT 5 & & 10 X o TIEFFEARES D & &AL CABRT B,

GA LBfERA Y (7R Y ¥ y) LOBRIZBEET VWA, GA 7)) ¥V IIFE—Tk
WwekIhTwa,

B (196019 11, GA RIEF S LIREFEROBRHCIERDO ML BT rBENH B Z &
FWEL TS, Thbb, AFOHRFEERDOREIEC 10~100ppm O GA THREL L T
A, MEHEEAZAE U BT3B, ek, HE QB RX7H~Y, 7r<Y TNAAOD
BoAs, BIETEOHERIEEBET S L ¥BMEL TV 2,

70, HBEE (19612012, AFITR\T GA THTER{REL o8, MIEFERLD EHD
FEEHRL, BV GA TAEL THEOHMELIELBET L LA TE, GA LEEHH
A —F v R HRABMAT S LRE, TAA X0 NAA B LIED BRI T5 GA 0%)
BEMALLL|MEL TV, BRAK (1961bV X, GA L X 5EFSLFRICBEL Tk
CHFENOEEWE, RAKEHE IVCERDOBRCOWVTHEL T3,

(BFORFELERDRD

- BFOPTECHRARE, BAOHOA - VAR IRTWS, FLTHRFE LT
ERF —F v RERLESHh, ROARPRTLDEELORD, ¥, BFPRERNH
WEXDY, BTORRCERELEE 2R - TWBLELDRD,

KRUGMAN (19650 (3, Pinus lambertiana BFOEIBRC W TEFHFOLEEYE»
F, TAA & TAN ZBH U728, ZTEIMIBERC IAN 235 525, & IAN 2383
HZEEBRELTN5,

CMHEF (1967 2P, (1967by Y, 7H=v, Zae=Y, RAARALFYARAIY, F—8v 4y, 7
2V RIVz Y <2DOBFEENL /=) v, o =—-ABERHL, chb7./ -1
PWEIBTOKRRCIKASHOBEGRYRFOLE LTS,

SONDHEIMER 2 (1968)1 |1, Fraxinus americana DET% BREC L - CTERLET 2
L ABA 2@ TAZ LMY, ABA RETORREERTI BT3B,

FDERNEL DHEPYDETECONT, RHBHELARHEOBELFMTHARD LT 5%5
81,87,101,105,111,178,19())°

(MEES LERPRD

%L DY TR, FEOETEHFIBEARERLTHAMIX, HOTHMOFZEBL Ik
WTWABNEHLTL LOARIEF IV LD, 20X 5By [THEFES,) LT
Wb, .
V52 ADEFETOR-THLEOEY AR A~ v RE2 5 EAFEOMEERIMHEIE
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EhBZE™hb, BFEOA -2 vIMIFOERYMHTALELLNA TS, DR,
SacHs £ (196712, pea TIHFIC & » TERNIBI T T2 HFCH 1 &7 v 2 REENC
525 xDHHARINBZ LERRALE, ¥, HFORBFCHTBH A1+ e IAA
DHEFEAZHAXLCML H 2™, chbDBEEND, fIFEOARL ZOMEBIL2SOERY
B, ThbbEFENOBHL T 24— v EBFLBRNOBEHL T 5y 1=
VORGSR ERARBRL TV EELLR TS,

BAOEFESHCETAMRCRIKD L 5L DMH B,

GUNCKEL % (19499 1%, A5 1 v OEBK LR ST IHF B TCHFOA—F vV B
YPEL I, EROBECENTIE, BOEBCHEFEDOF—~Fv VIX, KOTHOFEIVS
Ve FLTHKEDA —% v VIRERLCEBOSBBAKTEL R E D TR, ENTEROA —F
YVHIBRHEYERBL, BRTELNDL LABAXTW5,

WAREING % (1961)') (3, ¥ATEIhiBARKOBMY, ERE~NOF—~FV VvOBEFML
BRI % LT\ 5B,

FHE L S (1962)% 12, » 5 <V OEFESHLERWEOMMEYAN, BAFBM LT
B3 FECREBECRIF I VARREYE,NS ), BFOBBYAL TRECRS
FOEEMFHDEIERCRDF LY ZOBRPIRVLEBITH S,

(ENELERYR)

BT, EFOED,IH DI FORL THB ETFTh 5BBREL clan BRI h
HLiRIb, BEOATHERLLT, EKRGEORENLOBECRIGL TEFCAET S A
—o v =L v REFELTWE EELLRT WS, Thbd, +—Fv vIREELAR
L (L L—ERENBEDL L4~ Y vRBERRETS), =F L vREEVRETILE
z2bh T3,

EEMpOBEBMRICE, SHECAEBMEADEIEST LB LOH, 1963 FiITK
B (1963913, V 2 DRELDL ZOPELHMELBEDOTRET 1o o o
feus, CHUC Abscisin IT 2 @& L RO LEHER Y REL 12, Wm

CDOMEL, Acer pseudoplatanus H o LIk wRET ° Oy
5%E, Dormin & FA—HWETH 5 Z EMNThwc®, LTOERFEICO4Tik MILBORROW
(1967)% 71 $&EL T\ B, %7 F DT Abscisin I1 125 DB HEEL, ERMHBEL
LCEI-TH b, Abscisin I (41 abscisic acid & & X hiz) X @ % inhibitor-f* O
LEERBRBESG OO EDTHHS D EBRXTW3,

BAROEE L AEYWEOBELYARLACKD LRI DNRH 5,

BrIAN % (1959 a)'® |3, PEIEERTIZ GA © 0.005% KB BRCEAT 5 L EBAHRN

¥ gySueaTaa—-A:iTvE=T K, (10:1:1v/v) OBRBEERK X % PPC © Rf 06~0.8 ffiic
b2 ERMHMHE,
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Bh, BRABERL, Wb ORAKHORHRET T L 2BEL, L RHRDOBUGBIARIRX
Frazinus excelsior, Prunus avium, Acer pseudoplatanus TH - tc, ¥ 1-FEEKE (1959 bP®
i, 50 pg/mé O GA K#&E®K % 8 B TH L 9 AT Acer pseudoplatanus, Betula verrucosa,
Faguys sylvatica, Fraxinus excelsior, Sorbus aucuparia A5 & 1~3BHEEFENENL
ERNT B, , , .

Jacoss & (196412, #* % v OEEBAN Coleus blumei DWEBHR X Z &%
Bx OFECHEEIDI, FlcEE 19687 3, FEHOFZ(ER L L T Abscisin B8R L T
B LBNT3B,

dela FUENTE & LEOPOLD (1968) %, =7 L vilBiBHEYRET 2 D1k, EFREZD
=2FVYRID=F v VRIBEEYCBEET S LB T 5,

(FOKEREER MK

KRR E1X, THLDTEENTRSH S TEFN—RHRHCEELCRE] ThoLERTE
5, D 5H, BELKEDNHMERLAEFTCAREYLBAECORVERIIRE L0, B
HRHE . (imposed or enforced dormancy) & HEh 3, Fic, £ OBELFEZ EEERX
SONNBERIEBTCHFETHHECELR, TR, ki1 EBRFELEERF2ONT
LRIFLAV, ZDX5EBEIT, BRAKE (innate or spontaneous dormancy) & Fih
%o WA OBARTIR, £OHROKBIERCL > TERIhD L%, Z0RKL
FREOARME L OB SWTIKHEIR TS,

WEAV A > 2 OHE L REF™ ORIBREBRC GA BPHREF S L8NG -T D,

BAROFOKIE L ERWEOBREHEL -6k U FERMECE <5,

BENNETT % (1938)'V (%, pear & cherry OIBEREN LR E, ZBOXIHENRE
K BFEREHAN, BALRBFCAH -+ VHIBWEANERT 5D HFERRB LB ELT
W5, . : .

Donoxo & (1957 i, 45°F LIF CRESICERNIEL 12K+ D Elberta peach 12,
GA @ 0~4,000 ppm % 2 A 23 BB L23, 3 A 29 HOME % i< GA 1,000~ 4,000 ppm
wE L 7z peach iXiERAEE L7, LA L 200 ppm & 500 ppm 287 L 7= peach iz Z< b
FThHLrERET, 50ppm & 100 ppm #E AL 7= peach 13L& AR L ichoic, ¥, BE
B l- T, ¥BEOABYPMO 1/4 OERQEL o peach OETF % —BH GA TLEL,
FRABETeole, TORKR, HEXD 30% o FIFERH LT 20 ppm (X 50%, 100 ppm X
80%, 200 ppm iX 70%, 500 ppm (% 40%, 1,000 ppm it 30% ThH-7-Z EFWEL T\ 5,

HENDERSHOTT % (1959)%) i1, {KIEH® peach OIEFENHARNEIME ¥ B L, F0WH
BOFRINEE LCBMERIRAS 2 + A2, ZOHEX naringenin THHZ L ¥ RE LD
7o ZOWHEX, peach DRREMADHDBEELXELTWHEE LTS,

' PriLuips (1962)'® (X, peach DFEDKIRIZHT5 GA OEE ¥, GA »kIEHHED
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fEA%F L TEY, naringenin & coumarin ITF T L CTHRVERAEXEL TR EREL
T3, ’

EacLes £ (1963)°V, (1964)® (%, BIROKIBEZDOWTHFERL, Betula pubescens p»i i
S EROFIMWELR, Betula DERICKRIBFOMRYFRT S, T IoRRITHIL, A4EDOE
EBIEIWE - GA OHEEAI X 5 2 &% Acer pseudoplatanus THEMDBWEL T 5,

FHHE-SEE (1964a)%), (1964 b)) ik, BAFEHO L F=Y DFEOLEERHE LR, HFELHE
CAERREDE L ~v ) vIRWELHML, 1, FFEWO N ¥~y oFERDERK
il CHEOMEHRB R Tt & 25, Na-NAA 250~100 ppm, MH 2,500~ 1,000 ppm iZ
HMENDH -T2 EEBRELTW5, ’

Kawase (1961 i1, Betula pubescens ¢, HEMBERG (1949 b)*®, (1958 b)*¥) (%, Fraxinus
excelsior {. pendula DFETHRL T\ 5Eh, %< _@ﬁ%%ﬁﬁ?ﬁ@%@ﬁﬂ&k ERAEWE
DN THRL, KRR OBAC A RIHUMERS <, KRB i i, ERAHDEI R
DFBE L, FOKIESE AR IHES BELBREET S - & R BE L Tl 2808

EROERAHHEOB TS, ABA nEEARHEH TS S LT TB~TE,

FORMRRCEEL T, KEMOEAREEBBRIOBKD A RINEHHEIC O THA
TR BT S 344 TLTL T, 18,150,150 '

BEL, ABRUOFT, AHLTUFI SO & x P,

1. PF=votELERYWE
2. »I=VOERLERYE
3. ARWESOEMAC LS F=y 0BHER JOKBECHHE -

LLEORBD 5 b, 3. ORBEMIIKRD X 5 BHEC X 5, ,

BB TR F KoY, BASILELE, ERBTREFSEYZTCT . b LRERER
WENBLID E, FOERWEORMCI - T Py OR¥EL2HH I, BREELHTS
SEMTED, ¥, NEEREAEATIE, P Py NKBOTE LRMbRT W5, K
BOR L EERIENEL, SR THEELRTS L0558, b LEERERDEN
BohbE, FOEENEOMBICL T P~y ORMOLHESE, BRHCRENERY
BorzinTtEs, ‘ :

AFREO L BIV2 TR, HH—EORBRBR, Th, P FvyBIVOHT <Y D4R
LEEWE L OBENEBEEIC LTIV E R 2 LS, 3BL TR, £RY
Bz X 5 chemical regulation DEB{LDOFESEZRL B, »

I. FPrEIVOEREERYR
bRy DAL ARWECHET 5 ERIL, T b Ky OB L FoLsEWE L oBE
nomf@%%téﬁwmﬂorFvvﬁaéééﬁwﬁ%ﬁmob<®%$#6t5°
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1. RMHB&EEUHE

) % B8

PRy OBELFOERNECHET AERTES L TAG RN, delmiE A
HEEKS LOERRABBEOETC, BEALEER (BH) LR CES LA 254
LS FEAED b ¥~ (Abies sachalinensis MASTERs) AR TH 5,

ARKIEMO L F=Y B b 54 RAHHBECOWTOERTEL LTHG LM BT,

Table 1. Extraction and purification of endogenous growth
substances containing in buds, leaves and shoots of
Abies sachalinensis MASTERS

Buds, leaves and shoots

ground and extracted!by 70 % ethanol or 80 % methanol (10 times
the volumes of material) for 24 hrs.(or 3 times during 72 hrs.)

at 0°C in darkness The most part of methanol
was removed under reduced pressure
at 30 ~40°C and filtered

acidified with 0.5 N HCI (pH 3.0) and extracted concentrated
with pure ethyl ether (or ethyl acetate) 5 times into small qua-
l—-ntity at 30 ~
40°C under re-
duced pressure

Total fraction
T ———

ethyl ether fraction water fraction
(or ethyl acetate fraction)

gxt{;gtsed with 0.5 N NaHGO, neutralized up to pH 6.0 with
I 05 N NaHCO,

concentrated into
. . small quantity at
NaHCO. fraction ethyl ether fraction 30 ~ 40°C under

acidified with 05 N washed with reduced pressure
HCL(pH 3.0) and water of small .
extracted with ethyl quantity and Aqueous fraction
ether 5 times dehydrated with
anhydrous Na.SO,.
water fraction ethyl ether concentrated into
fraction small quantity

at 30 ~ 40 °C under

washed with water reduced pressure

disc

1scarded of small quantity
and dehydrated Neutral fractien
with anhydrous e r——
Na.S0a

concentrated into
small quantity at
30 « 40 °C under -
reduced pressure

Acid fraction
e — ]

'



FEYRIV AT 0RREERYECHTAITWE (BE) . 805

e A M 5 B BRI O M X 138 RELICHER Shic 22~24 4L+ F= Y DET
H%5,

2) &£BYWROMESIUCEYE

ERWEORE L FORIBARLYHMTT L Table 1 L%,

FEY OERICHEYARS DT AT Y F 4 ¥ — THRLTEHMOH 10 158 (v/e)
D 70% =FAT A2 —~ABBNLE0% AFATAa— AL, 0°C T224EMP B X722
BRIDRIC 3 iR & 0 A2 TR CHI L, M A KRRy 7 OBMET T, 30~40°C &
LTKRED=FATAI—ABHEBEAFATAL2—ARBELL, ZOKERDO—TE 30~
40°C CRFEL TLRHE L, B0 OKERY 05N HCl©pH30 £ L, Hil=F 1= —
-‘r/»zbz;wiﬁ'ﬁ@zqwf S5EEHE LY., KB, 05N @ NaHCO; = pH60 &L, HE,
30~40°C TEML TRERX ST & L,

2F Lz —~F AL BH L TEER=F L BIE, 05N » NaHCO; T6E#HL, Fo=5F 1
o —F LBV BEOMIKTEY, NagSO, THAKL Db, BE, 30~40°C CEM L THHEX
el

NaHCO; Biz, 05N HCl ¢t pH30 &L, ¥Hll=Fr=—F AL THEMHL, =F1
T A B BEOMA T, NaSO, THMAKL DL, W, 30~40°C THEME L TR
oEli. _

3) R=N=HRTMF57 4~ (PPC), MMIRTMISST 14— (TLC) h3HL90%

bS5 7 4 —BKUHRIOT M5 4= (GLO)

"o hic 2K, ABER S, RS, BERXS% PPC THREL T, EZLTHGR
Egﬁ?’f?ﬁﬁi AV LT LT~ TvE= 7K, 10:1:1v/v)* CEAEBEC X D ESH
B20cm DEIEFTREL CYELSTEEL I, FRLLHEIR, RESHK No. 51 135«) 1,

TLC THWEEERL, + Y #4514 GFys (Merck) Th o I,

AFAsE= I , —CHORRERNL, Y HA (100 2y o . HE) EEERT
H0, BB EhZhE0 20~30f5& 105 TH- 7,

GLC w1283, A Asr=1r 2757 K53 LWix Az v~ 2777 GCG-
550FP itz FID 8 ch 5, FEIL, 5% SE-30 (7mEv A7 W, 60~80 £ » > .)
DOFHF L, BECIX15%0V-17 (7 rEV LT W, 60~80 £ v > .) OFEEF LA

e, '

4) TR GEER

A —FvVvOBEYENELTHE-HRBRTH S,

v .37 (Avena sativa L) DO#ti%fE (Victory 1 8) DRDOKREL LA BT EXLER
~3EBELEY, LRREYLE, KC2~4BMB LA, BRRKLCETEE LA KREH -

* BUF IPrAW (10:1:1) 883,
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ToRE VY = VR —EHECEY B L TER, v e —~Vidslex LT, BREOERE
AT DRI VIR L5 THEDE R HT 25°C DERBF CRFIRL, 24K
PIREET % £ 40 2 mm BERF L YA 2~3mm BELL, = ORBOBE, KB ., -1
(B 25 cm, B & 7em) ICHDRBERBIC = <7 2B, BEBEHT 25°C THFTIC

B\,

48 BT 5 & TR 25~30cm THETHDOT, ZOFEBOLN 3.0mm % 4)
DERLTHEDFT ST b 3.60 mm D EIE#1E b REC BTz,
PPC CEMBMLIARMORELBHEO 7 e v DX 1055 L1=Db, FRFR2% L &
BEahs=vE-Y) VEESH ) v AEER ©H50) Lec THIEL, LROFETE:=Y
N2 FEHOYR ¥ EHMBRZ 10 BEHA X 24U BRBCFOMOLYHAIE L, HBEKELTA
MORS XY TORG»H OMmBES A,
5 1 xEHR
CRVY VEHERYERTHI LR HME LTk LRBTH S,
TRIBERABROB A ERARCEHL AP RESL, ThFERK Lec DfiKENZ, *
IA1~2mm OIFERM A (Oryza sativa L)) (K22 5) oFET4 10 BFomMrt., +
DHEFEH 05cc DFKEE L TET, TARCRY KB L CE-EHOERIXAT L, OR
Bk 20°C D # 5 AR Tl .

Table 2. Reagents and methods for detecting indole compounds,
phenolic compounds, amino acids and sugars
Main colour Heating
Reagents reaction Composition of reagents temperature
substances (°C)
EHRLICH indole to dissolve 2g of p-dimethylaminobenzaldehyde in 60~170
reagent compounds | 20 cc of HCl4+80cc of abs. ethyl alcohol.
SALK oSk » 0.05 M FeCls in 5% HCIO, solution. »
’M;;Cgl-;ﬂ.L ” .| to dissolve 1g of KNO; in 200 cc of HNO;. ”
Indonhenol henol; to spray with an ethyl alcohol containing 0.1%
nre(;%eiltw c gm;%?uﬁ s |2 6-dichloroc}{inon-chlorimid,.then spray with an te mr;::a(;g;ur e
aqueous solution saturated with Ba(OH).
p to spray with 50% ethyl alcohol containing 0.5%
re:;Ir‘:t{ » (g :v) diazotized sulfanilic acid, then exposure with »
NHj-vapour.
ninhydrin . . 0.2% ninhydrin-acetone solution containing about .
reagent amino acids 2% pyridine. 80~90
BACON- educi to dissolve 0.5g of benzidine in 10 cc of glacial
EDELMAN resuléc;:sg acetic acid+10 cc of 40% trichloroacetic acid+80 cc 105
reagent of 95% ethyl alcohol. '
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6) FIMEHCIIEAREEBRBKUA 2 F—MEEY, 7=/ —LEaY* O,
TI/B BMBRHOLHOEHERBELHR

EEMBEYBBALRLASED D\ IZHEBIEE 360mpe B 5L 2536 mpe DEHNBRY
FEETEAL, WErRETIWELENAEERNT I WEEAL, T, AECERELE
BL, FEOBRECLTEATINELR I, FRECI HEREAYWE, REOMERK, M
BEELYRCL CTRT L Table2 L7 5,

2. MECHIBZPEIVOFOERBMK™

EERKIEL T BBAS, BEEFrBEnT o8I T, ARNWEAEBEETSEELLA
Twb, AERE, BFCET B F=Y0FOr~Frviov ) vEHHEOE(LE AN
P2 DTHBH, KERIT, 1964F 4 23255 A 15 BRAFCITRo T,

1) EBHEBRUHE

ERPRHE, LBEREP I FEERERT C, LBEREERTREE (L) THE-L
FBAEA N Py DETHSD, R AR L £0OBD + F<= v 0FEDHRER Table 3 DT &
Thb,

Table 3. Form of buds of A. sachalinensis MASTERS
in dates in collecting materials

Dates in collecting
materials (1964) Form of buds

Buds are more swelling than buds in the dormant period, but leaves

423 are not visible.

5 7 Scales of buds are beginning to open 30~40% and leaves are visible
in buds.

5/15 Buds are elongéting about 1~2cm and scales of buds are come off

entirely.

ERE, BFRESABREOF SR LH L HNERD HIcd, ECfiZFeAwvTs,

b OEEWEO ML, —RBoXLXS, KEERS, PRES, BERS O 4
K4 %87, Zhibw PPC THEL, +—*vvi7+HmERR, o~<v ) vEpER 1
FEHRBROW TR, AR ST ERBORIE, TS HRARIT lg, 1 FERARIX
2g, MORRIIWO05g AEBHEYTH 1,

2) RMERLIUER

EROMERY L AL 77 AHATRRTHL Fig.1 & Fig.2 L e %,

7 HERBRTE, FEOMUEHBROLRICHTS % T, 1FHRRTRAF0
B EROESRIDEEORITRbLE, ¥, BHFCHVEOLEWHEORNRL DL
K%k?é#%%ﬁ%ﬂﬂbtbmmglkng#&ﬁﬁtT@k4oﬁ@&ﬁmLko
Tiebb, Fe AL 77 L08R, RBXFHEOREEREZLYR - TLORAL Y Bk
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Change of auxins in buds of A. sachalinensis MASTERS in the period of bud break (solvent; isopropyl alcohol: ammonia :
water, (10:1:1v/v) by PPC. This solvent is abbreviated as IPrFAW (10:1:1) in the following figs. and tables.)
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Fig. 2. Change of gibberellin-like substances in buds of A. sachalinensis MASTERS
in the period of bud break (solvent; IPrAW (10:1:1) by PPC).
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Table 4. Values calculated from Fig. 1 and Fig. 2 in growth pro- -
moting action and :growth inhibiting action separately

Dates in collecting materials 4/23 in 1964 5/7 5/15

Fractions T|Aq|A|N|T|Aq|A|N|T|AQ|A|N

Avena | Growth promoting | gef 138 o o 127 164 3 2 109 206 11 15
straight | action : :

growth | Growth inhibiting | :
test action . 4 10 0 0 20 9 48 0| 65 8 9 0

Growth promoting | o o o o o 0 0 030 032 0.25 042036

Rice action
seedling Growih inhibiti )

test ac‘t‘i’;‘; m “‘ g | 135 055 0.30 1.02 150 1.68| 043 0 0.24] 0.24 055 0
Abbreviations

T: Total fraction  Agqg: Aqueous fraction A: Acid fraction N: Neutral fraction

THRREEFACLIZ LD, FLLTHEBELRWFORIXHBERCL2DEL, ThEth
HEFLIEECTH 5,

7R HERBOBEY D L BEEOETL R, £K45 Tt R 0.10~0.40, 0.50~0.60
CREERAZHETOAR DL hic, AHERRLLHMOERRD - .

KBRS T, RE010~050, 0.50~0.70 a2 ¥R EEHOBEMRHH, XS TR
LRABREERDIZEAENKBER G OHECHREL Tufo, AHERIR, Rf0.00~0.10,
0.60~0.70 ThTNCED R BICT Eleh - 12, v

BEMEIX 43 Clk, BAF DT & I REMERIZ, Rf0.10~020, 0.40~050 123 mL,
YEEL5 87 Bic RE0.60~080 It BHh 52, BAZEOKTH25H 15 Hic Rf060~0.70 i -
BT RLRBCTE ol

FEX Tk, BAFOETITAL RE0.40~0.70, 0.80~0.90 i {RAEMFADE MR DB R
Fe, EHIEAIRA C BB R T, |

NS BER S, PREFD & —F o VIZDOWTIEHEINTERR, KBEER 5D
A - VEIBEEEIRMEIA T3,

SRIVASTAVA (1963)%0 (%, P v Er avDRBETOKBER GO A —+ v ik, PEHE
DEBRBLEAEOA ~F v v Tk, FHErETS IAA LEOREBYRTHD 71 —
FOVOLDTHDLEBNT D, KAERCEDDID KBRS D RE 010~050 DA ~+ >
VX, HEREEDOTh RO+ ~ % v TH B LER SR D, RE010~050 HOWERK, =
Ve FY vEBHEL-EKTEILLHBR, TRFREABOEENSELT, &A—Fv v T
BoHEEZLRD,

EFH (1960013, + F~ Y EFOERBBABEOEBTETFOA —+ v v B, &
RIE B LS BEES IPrAW (10:1:1) T, RE0.09~0.10 O — % v+ 5 L HEL
Twb, RIRCOPE X IAA L3RR IPBETH D LB RTw5H, KERTRORBE N RE
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‘ DA—FY VR, ChEF—DYETHDINE 5 HARATHAS,

1 X HRABROKEIL, 4 A28 & 5 A7 Btk TRERERIL, BRSO Rf 0.20~0.40
CRbhZ UM, 2K, KBRS, BERSGHCE ARbhiknro e, HHEMIER
%< Bbh, Tibb, 4823 B TRERMC RE 0.00~0.60, ABHKSIC RE 0.00~0.30,
0.40~0.50, MK/ Rf 0.20~0.40, 0.60~0.70, qiﬁrzm: Rf 0.00~0.20, 0.40~1.00 = B.5
hic, 5H7HTIX, £K51 RE0.00~0.40, 050~0.90, K#&H¥:X 5 R 0.00~0.20, 050~
1.00, B 5ic RE 0.50~0.60, 0.70~090 ic Rbhtz, 5 A 15 HTiX, {RAEMFAEBICH
ML, £K5Tik R 050~090, KEHER % Tk RE 0.10~0.30, B#:K 4Tk Rf 0.00~0.20,
0.50~0.60, H#X 5Tk Rf 0.20~0.30, 0‘4040.50, 0.60~0.70, 0.80~0.90 = B 5 h iz,

CRUVY VERBER, A-Fv v OBELRERD, BERS LFRERFEEL RDRI,

FE= Y OBEFBBTHH4A23H, 5ATH, 515 HILERERL, oA —Fv
vEL RV Y VEBWEYREANCS, BEOMETEHRCH — v v IRREEML, vV v
BYBEIRFROFOMEICHM LIz, O Lhb, BFCELTRA—F v v IERR
BEEEFEL, o_v Y yBRHEIDLAMRERCEFRT X 5B 25, ERAFMWEL,
B3O & SRR RS D, ShiXBEARD <7V ACHET 500 Lk,

AEWHERD DI, EASBHC L 5ELFERES Lo s OREEBC X HEME
RBE T oketl, TORKEL 7+ BEARL IO/ A HRRORES, MHFEL 2 b
T—BEITHL Table5 DT L TH 5,

TRAMEERBRE 1 FAHRRE TROh D KBEERR S, BEXS, $ERSO Rf 050~

1090 DEEMEHEICONTIE, WP B inhibitor-f WELOWELELLH DR, 0O
BieowTiz L o4, 5, 6. BTIHEL L EET S,

3) ¥ & O

F F=yOBEEERETHH 48230, 5A7H, 5815 BREYERL, FOA—F>
vEivsv ) vERER NI,

BT E T, KEEDOA -+ i, BEEE, [PrAW (10:1:1) X % PPC O
Rf 0.10~0.50, 0.50~0.70 [ &5, ERNFHE L, Rf 0.00~0.10, 0.60~0.70 i 7
BRBREDBEID 1o T

%o, BEEDF — %o i3 RE0.10~0.20, 0.40~050 2L, ARMEHEIL Rf0.60~
080 Ic B b tc, D4 —Fo v L, RE040~0.70, 0.80~0.90 L 7o, LRMFWE
e Rbhichrsic,

CNUVYVvEWEL, 48285 ATRCRLTHACRLOABRTE R, 5 A15H
CiRascHmL, KEEOC <V Y vEEHEZ, Rf0.10~030, BEDC ~v U v EHEIE
R 0.00~0.20, 0.50~0.60, HpED >~ Y v B, Rf0.20~0.30, 0.40~0.50, 0.60~0.70,
0.80~090 iz B b ki, FHOERMHEMEIL, HFOB/BLXEL THECEL RO,



Table 5.

Rf values of substances of colour reaction by irradiation of UV
light and spraying of reagents (solvent; IPrAW (10:1:1))

Dates in collecting .
materials 4/23 in 1964 5/7 5/15
Fractions* T l Aq A N T Agq A N T Aq A N
Growth 0.10~0.40| 0.10~0.40 0.10~0.40] 0.20~0.50] 0.40~0.50| 0.50~0.60 0.10~0.40] 0.10~0.40] 0.10~0.20] 0.40~0.50
promoting — — 0.50~0.60| 0.50~0.70 0.40~0.50, 0.60~0.70
Avena| ,one ‘ 0.80~0.90
straight
growth Growth 0.50~0.60| 0.60~0.70 0.00~0.10| 0.00~0.10| 0.60~0.80| 0.60~1.00| 0.00~0.10 0.60~0.70|
test | inhibiting — — | a0 — —
zone : . )
0.20~0.40] 0.50~0.90] 0.10~0.30] 0.00~0.20] 0.20~0.30
g::r:(t)?ing — — f— — —_ . _ 0.50~0.60| '0.40~0.50
Rice | > o0 0.60~0.70
seed}- 0.80~0.90
ing Growth 0.00~0.60{ 0.00~0.30{ 0.20~0.40, 0.00~0.20] 0.00~0.40| 0.00~0.20] 0.50~0.60| 0.40~0.50| 0.00~0.10] 0.60~0.90
test inhibitin 0.40~0.50( 0.60~0.70| 0.40~1.00| 0.50~0.90| 0.50~1.00| 0.70~0.90 . 0.70~0.80 _
z & 0.90~1.00
one
0.00~0.10| 0.07~0.11 0.00~0.05 0.00~0.47 0.00~0.03| 0.05~0.10
Fluorescence by | 017~026 _ _ |o031~043 _ 0.04~008| 0.16~020
UV light 0.29~0.30 0.33~0.38| 0.48~0.51
& 0.85~0.89 0.92~0.94
0.00~0.10 0.00~0.05/ 0.08~0.15|
SALKOWSKII _ - _ _ _ _ -~ _ | 005~040 022~028
reagent 0.50~0.53|
' 0.00~0.07 0.00~0.34| 0.00~0.15| 0.00~0.10} 0.00~0.32| 0.20~0.30
MITCHELL . 0.10~0.30 _ _ o 0.43~0.76] 0.25~0.29 _ 0.10~0.47| _
reagent
0.00~0.15| 0.00~0.10 0.00~0.08 0.06~0.19 0.00~0.49| 0.00~0.15
. s 0.25~0.45; 0.30~0.52 0.08~0.23} 0.20~0.60 0.09~0.28( 0.30~0.63 _ _
ninhydrin reagent — - 0.27~0.36 - - 0.38~0.62
0.40~0.48
0.03~0.14| 0.03~0.14
BACON-EDELMAN _ . . . B - B _ _ _
reagent
Notes: 1. Negative colour reaction to EHRLICH reagent was observed. *  Abbreviations are shown in Table 4.

2. Rf value of IAA is 0.40~0.50.
3. Rf value of GA; is 0.40~0.60.
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BAZFDETL Fic, FOF —F v VIXREHEML, o<v ) vyRYHIEFE O BRI
LI, 2oz enb, BFCREWTREA~FY vHAIEBELRREREL, UoXv ) v
BROLAMRERCEGTALIOICE LS, SBATHL A~ v R GA RS XL THER
BEERCELDHEY AT T, ARDHHE L, BFEORT & HTHMOBER LD
D, CHEMEERD S VARLBEBRTAONL LA,

i, BEEBRCENT, b Fvy OFCSBOKENEA — %> v (RE010~050) AR5
D (SRIVASTAVA (19630 DRAB Z &L, COYWHEIZIAA L EOBESBTESEYETAH
BIN—TDOEDTHLEHEEIHD),

3. ERKIEMOPFTUYRCHIERWHYR )

HEMBERG 7%, ¥ + & 1 £ DIKIELEIRDIKIRIZ 1T 54 EMBHHEOREAL TR LBEL
T LR~ fE O — By e A R IR EX O KIROFR L LT, ERAHDE,LEL LR D X
SITIg sz, COERAFMBEOFEL, BEY » 1 2 ORI 2L OMHOHF,
B, BE BT, EBRRETEDLRATWS,

Bk 0 ARSI EOHEDOH A, inhibitor-8 iZRIFHR TV 5,

VARGA (195789, (1957 a)'®, (1957 b)), (1957 c)®, Koves % (1958)®), (1959)™) ik
inhibitor-g i, 7~V v :EOhD7 - 7 —1ER, ?7‘;7}9%, 0-7 = — LR, p-7<—- 11,
FVFAEE, A, T2 ATE, mAFOREBBORBEHTHD LEREL TS,

'ROBINSON % (1964)'%V) %, Acer pseudoplatanus ¥ 3svF % inhibitor-§ (%, o0 DY H%
B2, FDS5HOVEDIX, BHBIERILEHTH D, o, LFRRIK L 5 T f-hydroxy
acid DEELXHEI DI L2BREL T3, ‘

VIEITEZ & (19678 13, Salix atrocinerea ® X LFEHAEMEME X B L, IPrAW
(10:1:1) DRMBHC L v, BERS D RE050~090 OBWERNHFEAY AT LHER,
Tl —AD=AFADOREHT, TAHYMKFBECL D PHB %8, ic@BEX 5D
Rf019 25 PHB, 7 ./ ~A X450 RE023 5 p-7r v—ABE Bt HEL TS5,

HousLEY % (1958)% |%, inhibitor-8 1247 < &% 6 DDILAYHOE ST 5 TET S
BEYETLIPET, FD5 LDV LOTEHBOT €7 1 vERH D EBREL T 5,

WOBRENLEHBERY{CGETSHWEELTRESF bht ABA X, inhibitor-8 D&
ENRBEWEATHHEA S LELLRTH B, |

RERAD b ¥ < v OBMENOERHEC OV THEANS W KRBT, FE-HE (196540
BHB, BEEI, BUHEEYTT2ALADN P2y s <YOKRE, P Fwy
BHAOLBHERHHL, 7r=v =Y OKLOHHL RS 2HWENRE TR TED, b F=
VYHEROMEEELEDEIHPELE TR T D LBRNTW5,

AERTIE, EREKEHPO L FYEMDLK, =F AT A2~ AEBLP=FAL=—-FT AT
ERNEMEL L, SENEHEDO =~y BT L K~y BTFORFNT 5 HEYHA
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Niz, EBIZ, 196541 14 25 3 A 10 Biehld Tt - 1,

1) RBMMEEKUHE ‘

HEBRICH RN, JLEAET A EEREOE TR, AMOEM (LiERFE
BH) TEHLLSFEEL F=YDETH S,

1A 14 BRMBZEIL, A€y r A ¥F—ThE, 10cc/g (RER) OBEETLbS, K,
=FATAI=N, =FA=—~TAT2UEME SCOBRETHELL. ThbOMHEY
B/~ C B L CTREERB CHEY TLCEREI RO, leo/lg RER) Kb L)
CHMKE ML e, Thh OWEEHBL THEBHEER YR 0B, ZOKRC6EMy 27
VB (L0005 Lic=y~Y&F, b F~Y BT GLigEASPIHFERERE) % 6 B
BEEL, AHEB o v~ VIZ 100K, 25°C DIEES TRFELL DL, ,

REABKDOYVIY, =~V ETIX30H, r F=YBETFRHBHETHS, AOLETD
KL, 1KSICo% 300K TH 5, HBROBTRMADOL CAEL 2,

Table 6. Influence of extracts* from leaves and bark of shoots of trees and

Sasa paniculata MAKINO in the dormant period on the germination
of seeds of Picea jezoensis CARR. and A. sachalinensis MASTERS

Seeds used in experiment
Solvents of Seeds of P. jezoensis CARR. Seeds Ofl\dAAS;aEcl:lg linensts
Materials . ‘ Days of the Days of the
extraction Average most numerous Average most numerous
. germination L IBE germination P
cent germination ercent germination
per (Energy period) p (Energy period)
(%) (days) (%) {days)
Control 78 7 31 16
A. sachali . Water T47 14 9 30
. sachalinensis
MASTERS Ethyl alcohol 74 10 16 16
Ethyl ether 75 7 26 10
Water 50 8 o1 15
Larizx lepi.
ot WPOPE | Ethyl aleohol 68 10 12 31
Ethyl ether 76 8 27 11
pi mont Water 52 9 12 25
inus
MILL omeand | Ethyl alcohol | 61 10 9 21
Ethyl ether 80 8 35 12
Pobul . .| Water 69 10 23 16
opulus
C‘f:R sumonz: Ethyl alcohol 47 12 13 10
Ethyl ether 81 8 26 10
Sasa paniculat Water 28 23 5 : 26
asa paniculata
MAKING Ethyl alcohol 2 21 21 11
Ethyl ether 59 10 25 15

* Growth inhibitors extracted from 1g of materials (f.w.) were dissolved with 1cc water.
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| 2) RMERSEIUER

ARKIEHAD + =Y ENOBE L HEOKBRY, =~V BTHIVO L F=YET
DREFCE 25 EE2 PHRFR, REREATrT L Tableb & 725,

=)=V BT COVHREFRL RS LHBED 718% e LT, KEXFTIX47% & FEHEM
HLTW5, BERLHE, WEEL 0 7BMEBATH S,

Py BT TOPHRFRYRD LHBXO 1% KA LT, KK5TIX, 9% & FEFM

HLTHW%, BERLHIZ, HBX IO 14 BHER TN 5,

) = & B

U EORER» G, ERKEHO b F= Yy B3 LBOERMHHE,ND Y, OERIH
BB, K =FATAI—ARIETD I ENGh T,
4. ERKIEADO PFITVECHIERDEVR 29

AERBT, 1970F18 19822538108 &, 197143 458,556 B 2 Efik
-

1) EBMMH&EIUCHE

AFRBRTHWAEBRMENL, JLlEERFE /DB T E BRI O MEEX 138 HKEHER ©
2~23 4 L ¥~y DETH B, | ’

CEEMHWE O & 5D

ARAKEMDO 1970 £ 1 A 19 BIC 22 EE F =Y DEDSN g b AF L7 4 a— L Hi
iTlow, S BEAnz, ARWNHHBEORE LTI 7. T OJEX, Table 1 1Z/RL
TebBhTHb, v

AFBS, KEEXS, BRERXS, PEXSOATERMIRBRCH TV,

2BEE L F=YDES0g D, 197143 5 AAENHYER A FL 71 2-1LT
WHL, LEDOERIELFAUFETHE sk, ZOEBRTK UL, KBEERGTIIERD
HWEID I DT, BERS EPERFORTEREY T 1,

(PPC, TLC 85X VA S A/ m~< 257 4, —]

BORACKBEX S, PHERS S XOBERS%® PPCicx b, IPrAW (10:1:1) DO RBE
BECREL L, .

TLC w1 BERNL, >V #4504 GFy Merck) THY, HAWICRBAEEER, s=ne
TAAAIZFATATI~, (20:1v/V) THoloe ‘

ASKr =} 75T, ~THOEEEL, EROBE TS,

CEABBEIZ L 2BRKICRABRE 7 = 7 —EAPEIE DD DR ARIGAR)

PPC $ 5k TLC R X »TRMBLIZ <t 25 AT, ¥HE 360 me DG B
L.

7w~ ALEYBRH O DORERIERBICIIA VR 7 2/ ~ARAEE K-V , AEE
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Jv-iz (Table 2), % Acid fraction 1/19 12.5g fw

(% ¥ 3 B 00

.03 Ttk HFELBEAERLT _sof
Thole, 1212, EOoNDOERETHDI-FER m
BBV HORKLS RERETICS  §o0 _\_LH
z 7. - §

Rk B BISR) o g teor

FvrEAIL, BEEEE 26N K B
9 Th D, BB EETC—RBICRY LT B % Neutral frg_cii;ion 12.5gfw
ZBEAT(B0OX30)cm? DHHRKZ & h ZHXiT : 0.0
thu 3@ Lic, BACE, KEoebn § :
+HEMO 197146 A16 H, 6 A2L A, 6 E'ﬁo;l_[T"Jj_l—rw_:J
A2 A0S E, R B AN SEALEE g ]

DL D E TEAL T,

2) RBRRBRRELUER

EEKIEHON F=YDEMS, 5
BB RIMT 5 DIC BB % otk 00
B, FOTRFHERBOEEYRCRT &
Fig.3 k785, ¥tz, BABBEC X 28k
RIERBRE LV =/ ~ L EHDBRH D D Y

Aqueous fraction 0.25g f.w

Elongat
th o
o) o)
— ¢

0.0 0.5 1.0
HORBRROFER YR TR T L Table 7 & Rf
kB, ks, 7+ HERRICHAV-RBIL, Fig. 3. Avena straight growth test of ex-
tracts from leaves of A. sachali-
BREXS, PEHEXSHANFYYODEL25g nensis MASTERS with the solvent

(EERIAY), KRS 025 ¢ (LERHM of IPrAW (10:1:1) by PPC

) THD, ok, TN HRAROERE, FROMUEHNBXOLETHT S EE TRR
L, : .
MUK ST T, FEECLBEOERIEHENEORD,

Rf 0.00~029 DERMHFMER, 1V F7 = 7 ~ARELEFRELRL, #-) + AR
B TH BN, RIEDIZE—-HTEZ 0D, S=VVBTHIL L,

RE0.12~039 DERMEAME L, vV F7 = 7 ~ARECBRETH DA~V  AKCH
EBORENRD D, RIEL, —HTHEDOTp-4++ > REEM (PHB) THHHL L,

Rf 058~0.70 DAERMHAMEL, B RBHCFCOBEXIICERL, (v F7 =/~
ARECERA, £—) 1 RABECEEHLABORILERTOT, FUFLRTHD EHEES
has,
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" Table 7. Tests of fluorescence by irradiation of UV light and colour
reaction for detecting phenolic compounds in leaves of A.
sachalinensis MASTERS collected on January 19th of 1970

Tests of flluorescence and colour-reaction
Growth substances N X
Irradiation of UV light | Indophenol reagent PAULY reagent
Acid fraction
Rf 0.00~0.29 — blue-brown —
0.12~0.39 — — yellow
0.58~0.70 blue yellow-brown brown to red
0.89~0.93 — — red-purple
Neutral fraction
Rf 0.13~0.39 — — yellow
0.54~0.70 blue yellow-brown brown to red
Aqueous fraction
Rf 0.04~0.06 " blue . — yellow
0.91~0.96 blue — —
Vanillic acid
Rf 0.06~0.22 — blue-brown orange
PHB
Rf 0.12~0.39 — yellow-brown yellow
Salicylic acid
Rf 0.57~0.67 _ blue yellow-brown brown to red

Solvent; IPrAW (10:1:1)

Rf0.89~093 i, £~ + ARCHKRADODEAWEND DM, AERTRELACTSE
ERTERD T, SOEL, 7XFHERARIC KT Rf 0.40~0.60 258\ A RIDHIFER A
RbRBH2, CABREDL > kWECHRTSDO1EO A TR,

FHRX T ITIE, RE0.13~039 OAERMENER, +-) 5 RECHEDORGER
L, 1V F7=/ -2 BAEKXE,ETH57, PHB THSH L,

Rf 054~0.70 DA RMEHE L, BIERHCFOADRARIEYRL, IV F 72/ -2
RECERE, £— ) + AECEOHAEELRTOTH )V FALBTHD LHEEIRD,

KRBEEE S RTIE, RE0.04~006 i BABRBEHIC L VFOROBEKEAD Y, H-—
4+ ARCKOBORERICY R TWELD 2 03A KA O - TR\, 7, RE0.91~096 iR
ABRBHC LY FROBERIEERTHWEND 0 FFITHTH 5,

PHB, =) VEEL: vV FABOEE L 7 N>+ FENOBE L DBFEY A BELRT
& Fig.4 X725, PHB &.3=9 VB, BE 1~100ppm CEEFALRL, +OREER
3 PHB 05388\, 500 ppm TR A i, HGEALRT, —FH+ )V #1BiX, BE
1~500 ppm CHEIEBE TS,
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Fig. 4. Biological activity of Avena growth in serial concentrations
PHB (X), vanillic acid (O) and salicylic acid (®)

FYFABO L P2V RATHIEREZRS L, b ¥~y OB L CIX, BE 100~500
ppm THI%C E % (Table 17, Table 18, Table 19), + F ~ v OKMOTH L Ti, EE 500~
1,000 ppm GG @\~ 7= (Table 24, Table 25),

Re=y =V BFRBIVN PV ETFORFRGE 2BV FLEE, s 1l 77V vD
LA, FORBREETTTE Table8 L /ed, FOEBRAB LY F AL, B
I 100~500 ppm T3 h i REMHIEALRL T 5, '

Table 8. Influerice of salicylic acid, cinnamic acid and coumarin

on the germination of seeds of P. jezoensis CARR. and
A. sachalinensis MASTERS

. . Seeds of A. sachalinensis
Seeds of P. jezoensis CARR. MASTERS
G h inhibi
tl;lov.Vt " 1b1tox;.s and Average . Days of the Average Days of the
eir concentrations o most numerous e most numerous
germination germination germination germination
percent (Energy period) percent (Energy period)
(ppm) (%) (days) (%) (days)
Control 0 76 6 27 16
Salicylic acid 500 73 8 21 12
100 79 8 22 20
Cinnamic acid 500 80 7 20 9
100 81 8 22 13-
Coumarin 500 69 12 27 13
100 81 8 30 17
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UEDOEBR LTI, 1971443 A5 ACHERCHCOLFU T F~Y 0EnbERN

FHEA L TRROERE T o7, L
2L, BEXS, FHRKSH, FIKBRTR

bhic7 =/ —bEHORBRIGERE LR

fehrofz (Fig. 5), BARBHIC X 2 BER
BEBE LIV = / A {LEPOBRE DD
DEEARBROERZETTH L Table 9 &
5,

IhARKOFMABR LEAFRTHI DL
Thid, EREREHOAEMNEHLE X, Hib
CHEL TG L ATFHESH D,

RERCENT, 7=/ —EEHES
DERMHAHENFEET D LAHL LK
oledd, TOERMEIHEC OV TERET
Ttolee TORKRERTE Fig. 6 &85,

T, Fig. 5 OEX 450 Rf 0.10
~1.00 $ %\ % 050~1.00,, 0.10~0.50 % =
F L= F A CHMEL, HRREL THA
BB LDTABREOBEREFRL I,

R{0.10~1.00 DARMEME L, BEY
BT oh TERMTINHEERRE L 85,
L2L, Rf0.10~1.00 % 0.50~1.00, 0.10~

Table 9.

Elongation of Avena coleoptile sections

576_Acid fraction 3/5 6.25g fw.

o]

&
o]
T

o
)
2

o

%

(o]
T

sopNeutral fraction 6.25g fw.

oo—1
—50F
~100F
WO S WY GO U E N N A S |
00 0.5 10
Rf
Fig. 5. Avena straight growth test of ex-

tracts from leaves of A. sachali-
nensis MASTERS with the solvent
of IPrAW (10:1:1) by PPC

Tests of fluorescence by irradiation of UV light and colour

reaction for detecting phenolic compounds in leaves of A.
sachalinensis MASTERS collected on March 5th of 1971

Growth substances

Tests of fluorescence and colour reaction
Irradiation of UV light

Indophenol reagent PAULY reagent

Acid fraction

Rf 0.36~0.44 blue

Neutral fraction
Rf 0.32~0.47 —
0.41~0.62 —
0.53~0.67
0.62~0.78 —
0.72~0.87 —

blue —
—_ yellow-brown
— orange

blue-purple —

Solvent ; IPrAW (10:1:1)
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% Rf 0.1~ 1.0

0.0
o
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Fig. 6. Biological activity of Avena
growth in serial concentrations
of Rf 0.10~1.00 from the acid
fraction, 0.50~1.00 and 0.10~0.50
from the acid fraction shown in
Fig. 5

*  Growth inhibitors extracted from
2 g of leaves (f. w.) were dissolved
with 1cc buffer solution.

RIMEIERLRT,

®3E H3IF

Table 10. Influence of serial concentrations of
inhibitors (Rf 0.10~1.00) from the
acid fraction of Fig..5 on germina-
tion of seeds of P. jezoensis CARR.

Material used in experiment
Seeds of P. jezoensis CARR.
Concentrations Average Days of the
ination most numerous
germina germination
percent (Energy period)
(%) (days)
1 35 -9
2 47 10
Control 15 10
Average 32.3 10
22 10
16 12
10-2 45 10
Average 27.7 11
.35 9
31 11
1071 38 11
Average 34.7 10
1 14
22 9
1* 23 12
Average 19.7 10

*  Growth inhibitors extracted from 2 g of leaves (f. w.)
were dissolved with 1cc buffer solution.

050 iz CEDIERA%Z R % & RE050~1.00 DAEEH
HlEL, BEAET I OoOR CERHCIHEHER #HL .
e 50, RE0.10~050 O4ARMEHE L, EEECROSCARREFEREZRL, GERETIRAE

¥ 7, MK 5O RE0.10~1.00 DERINFEHWED = /<Y BTFORFHNTHHELHAN
tetERumT & Table 10 TH 5, FHBXD 32.3% st L T, BE 1072 T 27.7%, BE 107
TiL347% L RFREDREFEL e e’, BEL (REE2g OENLARMBIHE LML,
lec DBEEHRCHENLIZS D) T 197% L ivis b ORFMFIEREZRL T3,
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¥ 72, RE050~1.00 DAEEMHEHHED + ¥ = v KBOMEcd+ 2 BEYANKERY R
3 & Table 11 TH 3, HBXD 55.6% izt L T inhibitors (Rf 0.50~1.00) iX, 26.7% & fkf&
CEMHL T3,

Table 11. Experiment of inhibiting lammas shoot growth of 2-year-
old seedlings of A. sachalinensis MASTERS sowed and still

retained in bed by spraying of inhibitors (Rf 0.50~1.00)
from A. sachalinensis MASTERS

Experimental lots in 1971 Seedlings with lammas shoots Withered seedlings
(%) (Number)
Control 55.6 0
Inhibitors* 26.7 0

* Tnhibitors extracted from 2g of leaves (f. w.) were dissolved with 1cc buffer solution.

X 5D RE0.50~1.00 D4 EMEME & JAA OEEFRY 7 <r BERB THN &
2273+ Fig. 7 TH 5, O RS R 2L inhibitors (Rf 0.50~1.00) I L » Ti[ &z X
RABRAAGIERY [AA RFRBEEBETHZ LIXRTERY, COFECESTHF<Y
DB EE L TAD ERKBEZBE-c ), £REHEBT 20 IAA OBME vk, ERMEY
BoRYRECHBETELIOCELLORD,

%

10.0f
3
S2 5o JAA +inhibitors 0
e
Qs'§ o - Y T »» 1/100
a o » + 144 1/10
£s

-5.0F x
FINE
=80 XX
& 8—10‘0-3//_— 9+ o 1

—15.0»-g

it
=) -2
i€ 10 1 10 10,5m
IAA Concentrations

Fig. 7. Biological activity of Avena growth in serial concentrations of
IAA with inhibitors (Rf 0.50~1.00) of -A. sachalinensis MASTERS

Number of bioassay tests is indicated.
*¥ Tnhibitors extracted from 2 g of leaves (f. w.) were dissolved with
1 cc buffer solution.

3 ¥ & B

1970461 A 19 BOAEKRERZ, FF=YDEMLAFATAI—~ARL L > TEENH
WE O * 1778 - 1o,
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BERSCEWTIE, EECSBOEENSIHMENR SR, D55, Rf058~0.70 D4
RAGHER, BIARBHCL > THEAOERRIEYTRL, 1V F 72/ — L AECEKE,
=V 4 RECREHLADORILERTOT, +VFABTHS LEEILS,

%7z, RE0.00~029 04AERAFIWE R, -V + AECRETHSN, 1V F7./-1
ARCEREOERL, RIERZEF-BTHEnD A=) vBBTHBH L, RE0.12~039 D
ERAFWEL, 1V F 72/ —ARARKCBRETH BN, K-+ RECEOORARS D,
Rf fER—FF 5 &b, PHBTHSHH L,

ZDED, TR BERRBICE T, RE040~060 12, SAEMEIERARS L2, 0
WERILATHDNIWEONCTDZ ENTE DT,

FRXGICENT, 4V FA8E PHB 5 LWHESAR DRI, EROE, BEXSC
LEBTEY, —BBELLLOLELLAS,

KERERX G BT, RE0.04~0.06 35 L RE091~0.96 17, EABRHIC L 3EEK
ERABB IUCREEBC L2 2ARRTRIENARED RS BAEEBE S TIZARL,

19714 3 A5 HOARKIEMC, HERCHAGEERAL FeYDELLAENHHE
L TEBRETRotc, LHL, BiIKBRERERD, 7./ -2 {t8WrBRETEho
oo THhOABHEIA B LBRD 5 L0 L THE, £RKNIEHOERMEWEZENC L%
LTWwW3LELLRB,

AHBRICENT, 72/ ~MEAEDUNDEENHYBERFET DI E8HLM Lot
2, ZOERMEHBCOGTETERE T -1,

BRPEX 5 R 0.50~1.00 DARMEIHER, 7<+HERBRICET, BEVHETCS
N TERHCHEEAY T2, RE010~050 D4RNEHE L, ERECIEEFBLT
L, SEECXHHERYRT, _

Rf0.10~1.00 DARMEME X, =V <y BFORFRBRCHG-REWHEHLEL T
%, ¥z, RE050~1.00 DAERMEIWER, b F= Y KBOHEEREEL T2,

KIZ RE0.50~1.00 DAERMHYE & IAA OBIfRE 7 <> MR TH, §ios
RAGWEC L5 CABIEHAY IAA - h @ CFEIETS LT, COBEECKS
WCh K=Y DRIRYE L THB KRR B 720, LRYEHBTS D IAA ORI b3,
ERIHWE DB 2L BIFTB L 5 ICEL RS,

5. H&BMEKIEMD PFTURCHIERDHHR 30

AFEBIL, 19714411 A13 H26 197244 F 30 Bie a3 CTHitks - 72,

11 A 13 HIRgREIL 7o b F =Y Bic s T, BEELE IPrAW (10:1:1) 12 X% PPC o
MO%~M8K@,7:/—»mé%ﬁﬁﬁféﬁ,x%&vu:@%gggﬁbto

1) REBMHBIUH®

AEBR TR SRR, JLERFE /MO BB I O 83 KX 138 ABTES D 23
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FHELFYDETH D,

CERMFIHE DMt B L ORBED

vl b K=y 0x, 15kg ThY, SRMAHPEDOME & HMOK KL, Tablel T
RLiERYTHD, Lrl, KERCB-TUL, BERSZB3BE&=FL=—FTAEEK
THL, NapSO, THAKT B 2 & 1kfTls - Tuvinu,

BRHCELhcBER S, 1.03g TH -1,

(PPC, TLC BX0#F A<} 757 4 —]

PPC, TLC, ¥XU'# 5 Aa7n<t 757 4 —CHATHEERFER, LO4L O ERALT
PhH, KiEHFare=tr57 5 OB, FELTXvEvy:72ry, B:lv/v) %
Fute,

G (UV), HEESH MS) & OB KR (NMR) A7 + L ORIE]

UV, MS X' NMR A7 + ik, B 3Z 333 spectrophotometer, H 37z RMS-4
spectrophotometer 35 X 08 A 37 R-20B spectrophotometer * Fh Fh{FEAL THEI hiz,
NMR OEE, internal standard & L € TMS % w7z,

(A ERARRE IV Y « / - ek b0 RERE)

BARIBERABR D DI, R 2536mp D UV 5 v F&Huni,

7 2/ —MEEPRE O DEERBIIX, Paury AL A1 (Table 2),

(% F A B

ERICH T b Py OB, 1970 FE AR EBEREX TR I LD TH S,

ZeEREB - ER I, 7 = / — A {bE % 10~500 ppm B P B OKER Y, BRKOD

B 10 HEETFIC S % 7o, FETE, . |
% Acid fraction 11/13 5g fw.

1B o 300k ThH 12, g 0.

RHBROWDT D3, 60 BTHok, B g

2) ERBERSIUER na'g 5.0

1971411 A 13 R LI b K=o 3 .g © 100
PRI D T < ERBORRE  HE
~T& Fig.8 &L7c5, _5%—15.0-

X2 TRAROERMHDENRORS RO py
7%, Rf.0.00~0.18 DARMHEHHEIT L~V 4 E me.n L
RELKROOBERIGERL, FIMEEYRIX 0.0 05 10
T57 o ) = MBI TCH T, KERTIT, | Rt

- Fig. 8. Avena straight growth test {and colour

D7 2/~ MEEHE AN, reaction of the phenclic compound) of

extracts from leaves of A. sachalinensis

REX D TRONLHA 1080 %, MASTERS with the solvent of IPrAW
TLC t+#D RE{EXFEDDOD, HF A8 (10:1:1) by PPC
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ThZF 74 —TRIE D R REEL
o ZOEREBABOHE (1618mg) %
B, ‘

COPWHDERAFHWE L L TOME
RExambidic, ZOHPBCH>NTT
FRERRE P F v ETIC X ARIFR
BE 1T o7, EBE 1~500 ppm 21T
LT HMERBROBEREERTRTS L
Fig.9 &7c %,

7 = / —{bLEWIX, 1~100 ppm T
AREECEE, 100ppm Ll ECEREH
HERER T,

] (2
1

o]
T
L ]

coleoptile sections
|
o

oL

Elongation of Avena
o
Q

o

L 1 J 1 S |
1 10 100 500
m.
Concentrations PP

Fig. 9. Biological activity of Avena growth in

serial concentrations of the phenolic
compound

RFABROEFEXERTH L Fig. 10 Lic b, NBXOFHRERIL, 157%, 7=/~
nAbE4 10 ppm ABEX L, 13.3%, 100 ppm MEE[X|, 10.8%, 500 ppm AUHEXIi}, 8.3% T

E")f\:o

Average germination percentage

| W

Control

10 ppm

100 ppm

500ppm

1 JU—

1

/ 1
10 15 20 28

40 45 50 55
Days of germination

6oda.ys

Fig. 10. Influence of serial concentrations of the phenolic compound
on germination of seeds of A. sachalinensis MASTERS

7=/ LB, BEXHETICORT, X0 FvETORFAHLL, &R

REXDOREFRY t REC X > TREL %,

F DR, HRX L 500 ppm AHEX (,=457) &

TREDOERL1~2% DV SATHETH-cn, WHHBEXE 100 ppm ABX (3,=421) & T

BEE Tkt
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XL, BiEn~Fy v =517 a—-n, G:1v/v) ® TLC i X b 78, BRL, =
FAT—F -y Ev THEBRIER,

7 = =M EEYE, BEA 175°C T, MS A7 FARIBI L - T, SFBIZ200%BL
Tie, TR X - THFRE, — EtOH
CisHuO TH -7 CLRFHIE : C, --- EtOH +0.1N NaOH
61.18; H, 5.53, HzfEi: C, 62.07;
H, 4.83),

D7/ —1{bE&yo UV
Ay bR T & Fig 11 & 7¢
BHo ARZ P, AT FVEER
L™,

R Z DILEHD 7 2 F 1 {b%
fTlhot, TOLEHE 20mg & Wave length
TEAEBRLCY Y, L:lvv) T Fig. 11. Ultra-violet spectra of the
BRL, —HRERCKELL, £ phenolic compound

~KEARTKERES EBROLB YL BLRI., ThEHBLAFALT L a—A-KTHEE
i,

FaeF A LT = / =AM EEWE, MS DA +F L DFERS D 5 {ED acetoxy groups
BELCte, 7EFALET = — 2 A (L&D NMR O A~ 7 b 4t (Fig. 12), 1 B
B5#E D acetoxy group & A @D 7 = / — LD acetoxy groups %<1 singlet /R L 7o, 118
D gk D acetoxy group (¥, d=195GH,S) icHbh, 4 @b 7 = / ~ D acetoxy groups
X, 6=222(12H, S) B bht,

|

5 i L 1 L [ A 1 ] 1 1

10 9 8 7 6 S 4 ] 2 1 0
Fig. 12. NMR spectrum of the phenolic compound acetate .
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#3E HIF

IHRTHD multiplets 1%, 5EOFFE =t vErL, 2HOT =+ VX =657 &
Bbh, 3EOT =t Vit =716 CHbiiz, J=2cps #FTH =657 D 2D 2 } v

b
ACO.

i, ARTebhD

. @
OAC

a, b cTHBHEELLRT,

Zkitba bThdeELDLRI,

OAC

5=716 CHEint 3EDOF v b v 1%, multiplet TBETbb,

b

0=2.70 & 512 ® multiplets 1T 4HDO 7 v F vERL, AWK AIY TV v 7L TW3BH,

AT YV IBRIPECTE ez, Fhbil, CRTRbL,

ThBHEELDRI,

zbhic,

HEOERERNS, 7. ) - A LAWOMERL,

a

0 d
Iégcmxwémhqd

OH
HO 0 oH
ROLH>EE
OH

oH

ZDEEHL, EROD-»F v UV, MS 8L O NMR A7 F Anb, D-2FF v

(3,5,7,8,4-<varerFaxs73.3v) LREIh,

7o =LA ESHRD D-2 7 % v OEEBE T OWTHNE B2 E T TS L Table

12 L7c B,
Table 12. Properties of the phenolic compound and
authentic D-catechin
The phenolic Authentic

Substances compound D-catechin
Molecular formula C1sH1405 CisH1405
mp 175°C 174~175°C
UV absorption (4 max) 280 my 280 mp
Colour reaction to reagents of 1% FeCl; in ethy! alcohol green green
35%HCI 100 cc+30% formalin 200 cc+H20 50 cc white precipitate | white precipitate
Rf value* (by TLC) 0.86 0.86

* solvent; n-BuOH: AcOH: H;0, (5:2:6 v/v)

AEBTELhD-# 7+ 13, EEKRBEKI LTV,
D-7 7% vi%, BOMZERCELIhich, Boe7ArVicshd L BBLEERYRLC

WECERBCBILT A TEEYE TS,

ﬁ%ﬁﬁfu,Dw%%vu,ﬁ%bfﬁyzvakotbéébu@méhf7vb+

y 2O VEBTE I ERFL LLALR TS, Mivamoro % (196110 1%, /PNEOER
ChHHRBCEERE 2 5B E2HEAN, £OHDOD & DI catechinstannin fraction 735 - 7
EHRELTWD,
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AERPOKERO P F=YBCBIT D D-» 7+ 1L, »hvSBCROAB, £LT
D-757%vD7 X+ BERBRB IV F Yy BTRFRARCHTHIRE»LHBL T D-2 7
FVIIBERCE TRERMFHEL LT, KBYRXUHERDERFCEERREL AL
TWAEEZDBRB,

3) £ &

EREKEHTHH 1971411 A 13 Bio R L 23F4 + V=Y EodITL, £BROAR
MEHBENELET D2, FOFTIPrAW (10:1:1) ORMBEO Rf 0.00~0.18 KX, 7=
7= MEBYREET B, ARRICEWT, TO7 2/ —AEEHTOVWTHEN, ROBRR
Bohi,

i, TRAGBERBICRWT, 207 o 2 — LB, BE 1~100 ppm ThTnikkEE
IR %R, 100 ppm bl ECARMSIER 7T,

EDT w s ~AALEINE, B 100~500 ppm T b <y MTRELABL L,

i HES, TRAF, BRSKBISOREND, S0 ./ —A{LamE, Do
F*v (8,5,7,3,4-=_vEeFr+v73.5v) LREIhT,

6. HBEKIEKAO M FTYRCHIERDHPR @

HERKIEBIO b F =Y OFERECIL, SEOERNFDENFEL, ThRF FeY0OHF
DIRIZEBEL T 5L E2 bR b,

WEF TORBEREND, COERMHHHEDO L2k ABA TH 5 AEEENHE-DT,
SEZEE L TERKIEMO b F~ Y EiLh b ABA LW THAL,

1) EMHHEIUE® '

KEME L LT, dhEREAREE MO EERLOBEERX © 138 KBEICERIh T35
24 A F =y ERHAG, EF, 1972412 A 12 BIHFRL 1,

CERMHDE O M & B

¥ (15kg) /b OAERMEWE ML, 80% xF A7 a—4 (viv) R, 72 KM
DOREICEY SERb &L, CCCIHEFTcHME L, LT Table 1 W RLABEBEHTERY EDI-,
AEBRTIMER G DARE ATz,

(PPC, TLC, #5 A/ r< 12757 4 —& LU GLC)

PPC, TLC B35 EBFHZ, L4 0l) LAKETHB,

HhSare< 2777 —CEARO 0 EEOEERKYRER L LTCHW,

GLC R X A5 HDtcdic, ¥ ABA B¥WE & & ABA %, 0~5°C C1REy 7 v £
BV TAFALE, CHOEDHWEE AFATA 2—ALENRL, 160°, 182° 3 X O 200°C i
FELI-H 7 212, 1~2p8 FORAL K, EARERX, ZhTh 260°, 265° & X O° 280°C T
Hote,

Fp )V —HFRAELTHWL R Ne Df#I, 25~40 mé/min. THote, T, ATV
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VARF —A A5 A (15mX3mmid) &, 5% SE-30 (7 r VL7 W,60~80 2y v a) H
BUME15% OV-17 (7 rEY A7 W, 60~80 2 » v ) OREFLZEDH, BRIz~ 7
57 4 ~ELT, 43 H160°C ic#iL 7o, 160°C 525 200°C % C 2°C/min. DE|FTH T A
DOREY EFi,

CABA E&RIEHAR)

TLC ik »TRLIZ7e<}t 275 A LT, ABA X UV 3% (£ 2536 mp) % WINT
b, ¥, AR LCRBLIZr~ 25

Ak, 5% H,SO, ¥ HEL 120°C T 105MH 3 . 0.0 12/12 5g fw
mET5E: ABAR UV 5 v 7 FoEaos %,‘é‘
Xk 5, wh 5O
2 EMERHIUER -53—100
ERKEHO b ¥ vy Ep LR B8
RS O7 ~F HRRROBRYERTEE B8 s0
Fig. 13 L7s%, COREXESL, SEo B
ERAHNERD D, TOEAORLEE 7200
5 e A& ABA O BER—FKT 5, ‘
LEROBEXS 0777g) 7w v-K P AT I R S |
DUBET, BRRICIBHFAsR< 75 00 o 1o
7 4 —®fTRo 70, RANC 100 ce DK, Hv Fig. 13. Avena straight growth test of acid
T100cec D 10% 7+ kv, BT 200cc D growth inhibitars in leaves of A.
sachalinensis MASTERS and posi-
60% 7« + v CHEH L, ABA X, 60% O tion of authentic ABA (solvent;

7,&},/8:9,%:@&[/7‘:0 IPrAW (10 1.1) by PPC)

CORGERAREEL, LEORMBECEHALLLOO 7R+ HERABRE ABA EABK
IRBRDORERMN Fig. 14 01 TH 5B, BRbECHHERADOD 5H2 1 ABA BWERH 5,

COBREMTETTORY 2F AT A2 THHEL, ThEEREELT, 7rr7 5
o 5% OFif L < v v B : K =8:3:5 (v/v) EBOBRMBECRML AL TH
~iz, '

MBECXS53D02AFig M0Il, fF x5 Dn Fig. MO UL THB, 2hbOERT
b, RLBCAHERADOS 25 ABABRYWENS S, LiL, Fig. 4 o Ilicix, ABA &
b Rf Ricm\AERMEIDERD S,

Fig 4 0 I, lll 3 ABABRYELXZTTIRY 2+ T7A 2 - A THHLT, 2bC
UToERTH~ L,

zFATAA—-AFCETE ABABHEEL, 8% ABA D UVRINA~7 F LT TE
Fig. 15 TH %, ThbiX, 245~310mpy ODEFE TR EC—FKT 54, 245 mp LT Cii—%%
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3l I fw.
00 o8
-5.0F Fig. 14. Avena straight growth test, UV ab-
sorbing zone and fluorescent (yellow)
‘ zone of acid growth inhibitors in le-
-100r- UV 1 [T ] aves of A, sachalinensis MASTERS
g 5% H2804+ \'4 I: developed with the solvent of IPrAW
k=) ABA (10:1:1) by TLC
B o I 1@5 fw II: developed with the solvent of 5%
‘ 8 : acetic acid in chloroform by TLC
' II1: developed . with the solvent of the
—y . .
B 50 upper part of benzene : acetic acid:
g-c water=8:3:5 (v/v) by TLC
Q .
'g' -10.0
S uv [
S 5o} 5HH:S04UV ZZ
= ABA
) i — 100g fw.
0.0
2
L
& —-5.0r- .
=]
S
B -100}
il absorbing zone
~15.08257, UVEZZfluorescent zone
ABA
[ S . | I W W WOUN T
00 05 10

Rf

ABA-like substance

P - R -
220 250 © 300
Wave length
Fig. 15. Comparison between the UV spectra of ABA-like

substance in leaves of A. sachalinensis MASTERS
and authentic ABA in EtOH

Amp



MeABA
trans-isomer MeABA

L L L 1 .
10 15 20 25
Retention time min.
MeABA - like substance
[ - 1 A L
o 5 10 15

Retention time min.

JLBERERFHRFERTERE H31%E H3IF

Fig. 16. Gas chromatograms of

methylated ABA-like substance
in leaves of A. sachalinensis
MZASTERS and methylated aut-
hentic ABA and trans-isomer

ABA

Packed column : 5% SE-30
coated on chromosorb W
(15mx3mm id)

Column temperature: 200°C

Injection temperature: 280°C

Carrier gas: N; 25 mé/min.

H; gas: 25 m#/min.

Air: 70 mé/min.

Fig. 17. Gas chromatograms of

methylated ABA-like substance
in leaves of A. sachalinensis
MASTERS and methylated aut-
hentic ABA and trans-isomer
ABA

Packed column: 1.5% OV-17
coated on chromosorb W
(1.5 mX3 mm id.)

Column temperature: 182°C

Injection temperature: 265°C

Carrier gas: N; 38 m#4/min.

H; gas: 22 m#/min.

Air: 0.84 4/min.

i)
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Lighrotc, ABABRHERILEMOMELXEATHWIRDLEL LR,

AF AL ABA B¥HE L 5 ABA, + 5 v ARMAD ABA OF A7 r<} 75 A
DR T & Figs. 16,17, 18 L e 5, |

Fig. 16 Ti, t F=Y D ABABWED ¢~ 713, &R ABA © v~ 7 L 5 1615”7
T—ET3, ¥z, AZLZEATHELZDOE—~ 270 KkE Lot

LB EE L Fig. 17 T, + F=v 0 ABABWED v~ 713, &5 ABA O v~
7 L RFEER 900" T—BTBH, ¥h, ABA BWHEBIC, + 5 ARM ABALLE -7
RhIRCREbhiz,

RABE/s7r=<+27357 4~0Fig. 18 Tl%, r F=v o ABA &%ﬁ@ v— 213, BRELRE
1855°C, {F#ERERE 16'15” R, AW ABA i3 #h+h 185.0°C, 167007 &< L, FEERIEEH
BNt T 5,

ABA ##% & A5 ABA © TLC, UV BiLA -7 b A% LU GLC OfERnb, b K
YECH D ABA #WHE 1L, ABA ThBH LERAINI,

ER ABA 07 R+ HRABOFEREY/RTL Fig. 19 &£7t%, ABA 3H»ED 05N
® NaHCO; THEALTH PV v alEE UTHW,

MeABA-like substance

MeABA trans-ijsomer
' MeABA

— s 1 B 1 A 1
170 175 180 185 190 195 200,
Retention temperature
| S 1 : 1 1 1 1 L
85 110 135 180 185 210 235
Retention time min.

Fig. 18. Gas chromatograms of methylated ABA-like substance in leaves
of A. sachalinensis MASTERS and methylated authentic ABA
and trans-isomer ABA
Packed column: 15% OV-17 coated on chromosorb W (1.5m

X3mm id.)
Column temperature: 160°C (Program rate, 2°C/min.) ,
Injection temperature: 260°C Carrier gas: N, 40 m{/min.
H; gas: 23 m4/min. Air: 0.83 ¢/min.
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A
o.o}-

&
F—

ok
0
o
L

Elogation of Avena
coleoptile sections

-15.0p
-20.04
X

) 3

-25.0F
[ L [ 1 L (]
Qo1 o1 1 10 100 500
Concentrations of ABA ppm

Fig. 19. Biological activity of Avena growth in serial
concentrations of authentic ABA

* Number of bioassay tests is indicated.

3) = & B

ARKIEIATHS 1972412 B2 BEERLC24FEE N F~VvEOE R NHHE % R
-~z

ZDRE, 7 mERARTHRCHHERLET 4EERNEHHEOO Lok, TLC, UV
BILA=27 ARSI GLC KX »T, ABA ThHA LHERIhi,

T. BEVY—-FTY, UESED, ASTIBERUVITIPHOERICHD
HE R8I HR"

EERTIE, EREKEHOEY F—F<Y, VE=—FR, #F5TVRIVNI <A FHD
BECH DEENHHELK, =FALTALI-AEBIV=FA=~FATHEL, Tho=y
< VBTL F=YETORFNTIHELRHL, FRIT, 1965F1H 1453 A10
B T - T,

11

I

Table 13. Species and parts used for extrac-

1) kXBHEHE &Uﬁﬁ ting growth inhibitors (planted in
h the mnursery of College Experi-
AFEBRIZ, L O3 CiTlho leER. ment Forests Hokkaido University
Lo o 0T, ERFER at Sapporo)
. Parts used for
L3 OEBRFHELLLRAULTHS, Years Species extrgcfli.r{)g growth
inhibitors
RBHRERTTIT L Table 13 17 Pinus montana MILL. leaves
Lits, 2 Populus simonii CARR. bark of shoots
2) EBERGIUER 10 Larix leptolepis GORDON bark of shoots

Sasa paniculata MAKINO leaves

ERKIEMOTY 5 ~F =y, ¥




PEYRIO IRy 0LERLEBYRCHTIWE (KE) 333

Ez—Fr, A52VBIO7 A FHOBRENS BHLHBOKERL, =/ <V ETE
LU Ky BTORSCE2 5 M By FHREE, RFRLATRTE Table6 DL 3sh T
55,

==y BT COTHREFRY RS LXHBE O 8% CXLT, BLEFMHLTL50
13, 7 <A FP-mFAT A T=AD 2%, KT 2 f KD 28%, ¥ E=—Fa-zFL
TAa—nLDAT%, HhF<Y-KD50%, Ev&—3=<I-KD52% DB THERD -1, B
FREHZ, PHRFROPI OB EBRBEA D - T

FEeYEFCTOPERERYRED ENBE D 31% LT, BIFFAHL 250
X, 7<AFEHF-KD5% T, WNTEVE—FTV-=F AT A2 —~ADY%, H#5<I-KD
11%, #»5~<=V-=F17A2—1D12%, «E‘/ﬂ—#“%‘Y—j(DIZ%, vE=Z—Fe-=F)
FAa—AD13% OETRENMIHE T 5, BFERESHIL, TFHREFROPILLOR
EENABEEIZH - T,

3 ¥ & ®

AEEKIEHOEY F—F <Y, vE=—Fu, #5278 L07 <4 ¥4+ OELHEITIX
SEEOEEMFMEND Y, LR I7A¥FY, AT VRE,

¥1, COEENEWEIL, KBIVZFATAI—ARISET B EB3TIo1,

II. H5TVDEREEMMR

A5V DERLERYBECETAIMETE, »7~Y 0EFEHLERWEACETSE
BeH5<yOMEREE - ERERE FOMEAL, 1FERES ICECERYEOEMHNE
b oW TERBRE T 1,

1. ERMHEBIUHE

1) =B & H

FERHRE LT, LEEAFEE/MOL EEARBRE X 30 PRIEIC 1957 SRR S hic 8
44 5 5 < v (Larizx léptolépis GorvoN) ZHAL 7o,

2) EmHROME, MUBIUPPCIERETSRE

HEEWBOMM E X OREBB Y HEMicER T/RT & Table 14 Lig5,

BE LR —RSEES (—10°C) THE LI, My LA 2 bicdss Tt
posl, RO (v/g) DT0% =FAT7A2—AT, OCCREFTHD 2 RHMHL,
Bl X WA I D B2 C 24 BRI Uiz, =F A 74 2 — LY, 20 cc ¥ CHUERME
LTEBEYR OB E, 15~20cc ® 05N © NaHCO; BB HEN» LD, Zhil=Fl =~
F ARz TR S B RV T2,

NaHCO; Biz, 05N HCl T pH 29 %L, =yi=—F2 ThitiL T 35~40°C
CRERMGL THERS & L, AFRTE, BERKSOLREAL .
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Table 14. Extraction and purification of growth substances
from the buds, current shoots, last year’s shoots
and leaves of Larix leptolepis GORDON

Buds, shoots and leaves

~ frozen and ground

extracted with 70 % ethyl alcohol at 0°C for 2 hrs.

- +
extracted with 70 % ethyl alcohol at 0°C for R4 hrs.

filtered

evaporated to 20 cc under reduced pressure at 35 ~40°C and
filtered

evaporated to dryness under reduced
=pressure at 35~ 40°C

dissolved in 0.5 N NaHCO;

extracted with pure ethyl ether three times

ethyl ether fraction NaHCOs fraction

. adjusted pH 2.9 with 05 N
Neutral fraction [ HCl

. extracted with pure ethyl ether three
times

evaporated to dryness under
reduced pressure at 35~ 40°C

Acid fraction

HEHROK S IcWBEx 05cc DFFB=F L ICEM L, £D0lce (LEE 1g MY # HKo
—Wid D 3em OFFCHRICR Y O, FRECIIN20cm X CRIBALE, HALE
AL, FEASHK No.51 Th s, BEBHECIE, IPrAW (10:1:1) Az,

3) TRINEBERELIVCI-ILY yERE I vFzARERBCIIEERR

BELARERER, FaAnb7zryv Oy 10 53L& 42/ MNIOT 5 AKBICA
h, 2% L BEAK2cc 2 ThEhimzTOC T8~ MMM LL, - OMERCEETH
TR 7RFFEHOLHE 3.0mm )Y BT, 20 FH 3.1 mm O HH % 10 fHF>F» -, 22°C
CRELIERBC 24BMEY, TORIZAE L. BEALLAKOTHLIY 2ecm 4]0
Wotedb D MBX LU THVE,

ChERICREALICAECA v F = LAYHRBOIdD=—1 ) »y e RE, 1,572
NEAELBEL o (Table 2),

2. NSITYOREES ELERHR
HEHOEFEHCIL, HEFOF o valBERLTWAZ ERNGho TS, ZOZ LIL

o
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KARIOWRED (HFES L ERWE) OETHLLBRADTZ Z TRERT 5,

BAROTEZF EBICBT 5 ERITIIKRD X 5 7 BIrid 5,

GUNCKEL § (1949)913, A ¥ 3 vORKEEKT, FnLEITCORFABTOA ~+
vV DR R ERIKKE TR0, TOMBLYROL > CREL TS, FIBF L
DIRY DI —F ¥ v OBMASH D, Lirl, BREARDIFTEILRANAS T LA+ —F
viXEAT 5,

ARBTE, »5<YOMFL VBRI COFORETRE LB O~6 BECXSL,
RS L CRHIC R B F LERCR B HL ST, FOEENEYAEFES L AEWHE L
DRI L e, AEBuL, 196243 420 B2 6 A 1 HICHd Tfite- .

1) EBMHH&LUH®

FERITIE, #F7 <y D 1IEEEFOFEYA G, 1FEEBEFCEVTE, Ehb 7~8 @D
HRREERBDT, ZD5H kb 5 EOFXRERKELDFL L TE KO TH CHECE
el EBbhDFRAML I BF L L THICAER S # AL,

¥ i, BIEOMBICY - THIARNRLDZLRHHDT, %ﬁﬁﬁu?«rﬁﬁ@T
HOKRENSGHRIT 5 X 5 CHE L,

%%lD@Eifﬂﬁo%ﬁ&%%ﬂﬁﬁkmﬁﬁﬁhﬂﬁb%&%a&kﬁﬂ%ﬁﬁ
Lic, HEBRECSTHHEORELERRT S L Table 15 L3,

Table 15. External appearance of buds which become long

shoots and short shoots in bud break of L. leprolepis
GORDON in Tomakomai

Stages | Dates in 1962 External appearance of buds
0 March 20th dormant buds:
1 April 20th Buds are still tight but swelling.

. Buds of short shasts are larger than bqas of long shoots.

Buds are more swélling, showing yellov@green and scales of buds

il 25th
2 April 25t of short shoots are beginning to open.

Leaf blades of buds of short shoots are expanding with several
3 April 30th scales of buds.
Buds of long shoots have still scales of buds.

4 May 5th Buds of long shoots and short shoots are opened entirely.
New shoots in buds of long shoots are elongating about 2~3 mm
5 May 21st . . . . R . 3
] in an average length. It is beginning time of apical dominance:
New shoots in buds of long 'shoots‘nré:e!onga'ting about 5~20 mm
6 June 1st

in an average length.
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M

shogfxoots
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Fig. 20. Change of auxins in buds of 8-year-old L. leptolepis

GORDON which become long shoots and short
shoots, in stages 0~6 in the course of bud break
(Solvent; IPrAW (10:1:1) by PPC)
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~1.00 CHERMEMER D Tz, ThERKEELHAIFIERD LARREYERFEFCALL
ERWEHAHE ISR E o T,

FFABRCTORKERDF B IVEKRE R DFOERYWEDE LY ¥ L DTHD L, HF
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Fig. 21. Height growth and diameter growth of 8-year- -old
‘L. leptolepis GORDON tree
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AERTIE, AIEREFABICE F~y o ceRREDE, 2RIHHE, FRIEEY
HuE#mL, b V=Y oFMHARELT- 7.

FEw Y OBFY, ERWEOBRBIZE - TMET 5 2 L8 TEIE, BARSBREERICS
HINLHHENENRY, BEECIZHEEVRBER I IS,

1) EMHEELIUF®

JLEERFP)HEBRER T CILEEREHBREE (HR) CHEHLICSFEEL O
Fevd 4 Apmicgkic b, ¥ 3 AZCHLRAARBRICHACL, AR O 5 AEAR]D
WHEOSE, BEEKERSIUCREKELRTRT L Table 16 L7 5,

Table 16. Temperature (10 a.m.), maximum and minimum
temperatures in the glass-house

April in 1964 -May

26 27 28 29 30 1 2 3 4 5 6 7 8

Temp. (10 a.m.) 129 174 142 178 147 19.0 120 120 212 196 193 17.2 169

Temp. (Max.) 200 20.0 251 218 228 29.0 205 219 239 309 323 288 256
Temp. (Min.) 99 105 58 79 33 85 89 89 75 84 64 64 81
May

9 10 1 12 13 14 15 16 17 18 19 20 21 22

Temp. (10a.m.) 207 222 168 199 193 208 206 21.8 152 209 209 21.3 240 16.1
Temp. (Max.) 31.3 306 232 220 27.0 329 33.0 339 23.0 318 318 27.7 295 294

Temp. (Min.) 100 96 88 57 115 87 82 69 73 99 82 42 65 65
“"May S " June
23 24 25 26 27 28 29 30 31 1 2 3

Temp. (10am) | 151 153 157 138 165 174 206 187 205 | 186 186 163
Temp. (Max.) 198 225 225 195 200 240 258 265 325 | 327 262 235
Temp. (Min.) 103 92 85 80 130 70 103 109 84 | 115 109 142

RBXiL, EROBELFOERECIINTO 18X, EABOXNBE 2SS TH 19K %

BREL 1=,
A ERREHE
a. Na:NAA 250 ppm [X
b. " 100 »
c. ", ‘ 10 n#
d. IAA 100 »

e. " 10 »
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B. &RIHHE
f. YVFAE+r 1 e 100 ppm [X *
g VIVFARYrIe® 10 n =
h. z=yv 100 »n
i. " 10 »
i- MH 2,500 »
k. " 1,000 »#
1. BCA 10 »
m. " 1
n. CCA 100 »
o. " 10 »
C. ¥RIAENE
p. vLvz&xv 10 ppm X
q. DNP 100
T. ” 10 »

HERBRK X, BEX = . — =2~ 564 (polyoxyethylene-nonylphenyl ether) # 0.05%
Mz, FECHW N F=Y OBAIZ 10K THS,

EROBAMEIL, 196444 4280255 A4 B CEAFBEHALSK T, &ENLE
120%ELD T TEBBTHALI, LirL, Na-NAA 250 ppm, 100 ppm & IAA 100 ppm i,
RMRECLEEYELTC, x4 A28 L5 H4B02ERARL 72,

MH %, MH-30 %A\, HRRSAHEDREC LS X 5> WD TH I,

ERiC X BHREAER, EWMOEF L ThUNOF L CRMENRRAESDOTERERS
TR, 12 E0F Y ARBREFELXHFLLRLOEE L,

2 RBERHLIUER

ZABE D+ V=Y 0MFHME 2o EEFA B FEBMOEF L S h A OFE L FT
THELHERELZRTT S & Table 17 L 73, ,

MRX . FEOEIFIX, 5 H8HASL5 A7 AT NTBFL, +0PEBEFEARIL,
5A125HTH%, FTWMOEFUSOHFIZ, ZKERL 5848255710 HBFEL, o
FREFFARIZSAT0BTH S, o

ERREWHEK : EBORFOHMBASFAH X, WBEKHEL T, Na-NAA 250 ppm
X, 100ppm [XT55 B, 9.0 HMEISh, EEOFEFLAOF T 25 H, 1.0 BEFRIH S
nTw3, oRBRX T, TOHFHMFSIOTHBEEARR, WBRX:HERTAS XD
Rbhicu,

* HFVFABLE A e By L h£Hh 100ppm & LT,



Table 17.

AR ERLBHERTERE H31% H35

Experiment of inhibiting bud break of 5-year-old seedlings
of A. sachalinensis MASTERS by spraying of growth pro-

moters, growth inhibitors and respiratory inhibitors

Experimental lots Terminal buds in the main stem Budsi;:i%t;ptmtaei;msilt’l;; buds
in 1964 . Middle date . Middle date
' ll))fél(})ﬁ- olf{ in period of E eél%(i glf; in period of
(ppm) ca bud break U € bud break

Control 0 5/ 8~5/17 5/12.5 5/4~5/10 5/ 7.0
Na:NAA 250 5/11~5/25 180 5/6~5/13 9.5
100 5/11~6/ 1 215 5/6~5/10 ) 8.0

10 5/10~5/18 14.0 5/5~5/ 9 7.0

IAA 100 5/11~5/18 145 5/6~5/ 9 75
10 5/11~5/22 16.5 5,/3~5/10 6.5

Salic_ylic acid+ 100 5/10~5/21 15.5 5/5~5/ 9 7.0
Cinnamic acid 19 5/ 8~5/17 125 5/4~5/ 9 6.5
Coumarin 100 5/ 9~5/19 14.0 5/4~5/11 7.5
10 5/ 8~5/18 13.0 5/3~5/13 8.0

MH 2,500 5/16~6/ 3 25.0 5/7~5/15 - 11.0
1,000 5/156~5/25 20.0 5/5~5/16 10.5

CCA 100 5/10~5/28 19.0 5/6~5/10 | 8.0
10 5/ 9~5/24 16.5 5/6~5/12 9.0

BCA 10 5/10~5/22 16.0 5/5~5/11 8.0
1 5/11~5/22 16.5 5/2~5/11 6.5

Urethane 10 5/11~5/22 16.5 5/6~5/10 8.0
DNP 100 5/14~5/22 18.0 5/6~5/12 9.0
10 5/10~5/22 16.0 5/5~5/12 8.5

BFAMA S ARK Tk, BFHMARGERAREDbR, Lil, ThbDXD
EHARIZOWT, ARRTREYEBREXWTEL L H, ChHOXDBRERIVROME
B, HBXOZR IS TEEn T, BRI HERMETLLALRRN- T,

AERWHIWEX : FEOEFOFMBFA B, FRE I EE L T, MH 2,500 ppm X3,
125 B, 1,000 ppm XC 758 MK X h, TEOEFEUAN OIF T RBXIC LB L C, 2,500 ppm
KT40H, 1,000ppm [XC 35 BM#H S h, ARRFEROMFMNHBERD %, LrL,
AR THROMEHMRBUERR T, HORBRKD 20~25% DHERELMR 5T, MH
NPV EHCERLILDLEEX LS,

WY FAB+ 7 1 e B 100 ppm Kik, FEOTEFOFMBF A BIC s TRHBRICHEL
T, 30 HAH I T\ B,
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BCA, CCA nRBRIXY, bThrclEFNHGRERD 5, SRBELYHL TRNTLL

Erd5n,

FRFAEHEKX : DNP 100 ppm KALEMCH RS b, EWMORFOFRMAFAD
3, REEKCHEEL T55 8, TBMOEFUSNOFTIR20 BRHBX X hHH I AT %,

) ¥ & 0B :

FF Y EROMEMHOI DI, MEENMO4ATA»L AtEET, EREED
B, £ROHEHE, $RAEHELHAL ., '
D5, BREOB-HEL, HCh~<% L MH, Na-NAA, vV 1B+ 47 1 e,
DNP CH w1, FEDH - F-EEE, MH 2,500~1,000 ppm, Na-NAA 250~100 ppm, + Y
F LB+ 7 4 v 8 100 ppm, DNP 100 ppm TH - 7278, MH K2V TREENE LT 5HD

TRHEZET S,

2. EBREEMK, EROHPRMHCSED b T UBEDY 2
AERIL, VOEROERELLTHR-LDOTH S, EROWMIL, 197144 A23H

mH5F18HTHS,

1) ERMMEELUAHE

ERIAGICEARR, JLEBERER
BT REREET T, RXFEHEERS
ML) CHEB L A L MY ER
ThHbH, ERILY I ABATHRR -1,

FHRITIZ, SETORRTHED
Hol: 1EEOERREWHE L 6 B
A RNHHEY Ao, EROBML,
1971464 523 H,4 825/, 4 H27H,
5A1BD4EITHS, BEIFER L
HEL L TR,

EREROWEL, FWOEFLL
RPADHFR DT TR S FRETH» o
N, ¥3AZOBRC LD, BHEF L
O TEEOEF DA OF OBRFRE TE
BEiTbYo e,

2) ERMEREIVER

FRBRX O EWMOHFUN OFH D

HFHM & o PHAFAR LR T L
Table18 & 725,

Table 18. Experiment of inhibiting bud
break of 5-year-old seedlings
of A. sachalinensis MASTERS
by spraying of growth pro-
moter and growth inhibitors

Experimental lots

in 1971

Buds except terminal buds
in the main stem

Period of

Middle date

. in period of
(ppm) bud break bud break
Control 0 4/30~5/14 5/7.0
Na'NAA 250 5/ 1~5/14 7.5
100 5/ 4~5/14 9.0
MH 250 5/ 4~5/13 85
100 't “B/ 1~5/17 9.0
Salicylic acid 500 5/ 4~5/13 85
100 4/30~5/12 6.0
Caffeic acid 500 5/ 1~5/15 8.0
100 4/29~5/12 5.5
Ferulic acid 500 4/26~5/10 3.0
100 4/30~5/ 7 35
Cinnamic acid 500 4/27~5/13 5.0
100 | 5/ 2~5/15 8.5
Naringenin 500 5/ 3~5/12 75
100 5/ 2~5/13 L 7.5
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%X : 4 8308255 A M4BITXCHFL, toPHBEFABRXS AT0RTH -1z,

AREEWEKX : Na-NAA 250 ppm i%, SRR &3 L A EENR b2, Na-NAA
100 ppm (X, BAFBHRAB TIX 4 H, PRBEFAH TR 20 BXHEE L Y Bh T %,

SR EX : MH 250 ppm, 100 ppm, + V) #/.18 500 ppm, 7 Y ¥4 =¥ 500 ppm
CHHB RIS - 1. Tibb, MH 250 ppm i, BFBIMAAANBR LY 4 BAB IR,
¥ic, PREBAFAEY, 1L5AME S, MH 100 ppm 2, HRHBAFA B2, 20 BHE SH
Az, 9 A ML 500 ppm (X, BIFBABEANBE LD 4 BB IhTEY, SHEBAFARD
15 Bl & ht-, 7V v = 500 ppm 13, BIFBAMRAARBX L v 3 BMHIShi,

3) ¥ & B

AERTCHEDOD - B L, HZBRX%E MH, Na-NAA, vV F1L8, »)vr=v
Thotce HEDH - EER, MH 250, 100 ppm, Na-NAA 250, 100ppm, Y F1R
500 ppm, FV v# = 500 ppm TH -7,

3. ERREMR, EROMPREHCES P RTUMFDS 3P

AERIZ, (1), Q0KBOBREL THk-cbDTH5, EROMENL, 197244 423
Hb9H23ATH S, '

1) EMMBELUHE

KRR AW EARR, JEERERIARERE OB T CRKFEREKEE (LK) T
BFHLL3EEL FYYBATH D, FRICT, SETORRTHROS - PHDOFHL 1
EEOLERREWR L SEEOARMEME v BA THGW ., EROBME, 197244 A 23
A, 45258, 4278, 581AD4[ETH 3,

KRIIL, BEREEZKRO N F<YHRLAVS, FXI(20X20)em? DHHX 3 Ex
BELL, EYHEEHEHNI»ADIA2BHIE, BROERAELTR- 7. 1B
b, 604K TebbEHHEH L EEK 20 A HH L THEL 7,

2) RRERBLIVER

FHRBX O L F <Y OBFEMM L HEARORBEALRL e AR 2 E#MOTRIF & Zh s
DFELEHFTTCHELERLYERTH L Table 19 L%,

MNBEX: E#EOEFE, 581H,55 810 AT XTHFL, BFERROBRBAMBEY R
LiRAHEIX, 5A5H8THA, FEWOEFLNOFZ, 4 A308255 76 HITBAFL, BF
FEOGHEELRLILABR, 5H4HTH S,

EEREWEX : Na-NAA 100 ppm, 50 ppm i}, BFEAROREMBEYRLI-AB2, £
BOEFCRT1 A IR TW 3,

£ EMEHEX : MH 100 ppm, 50 ppm, 10 ppm, + Y 5- /LB 500 ppm, 100 ppm, -V
v # =y 500 ppm i¥, EWOTHF T, HFAKORHEMELRLI-ARCEWT1 AAR A
T,
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FEhoEHF LA OFE i, MH 100 ppm, 50 ppm, 10ppm, + Y FAf# 500 ppm, 7Y
v & =v 500 ppm, 100 ppm 7%, PBAEAKOBMELRLAABCK T 2~1 BHH I h T
[ Z)o

Table 19. Experiment of inhibiting bud break of 3-year-old seedlings
of A. sachalinensis MASTERS sowed and still retained in
bed by spraying of growth promoter and growth inhibitors

: . . ; Buds except terminal buds
Experimental lots Terminal buds in the main stem in &5 main st: m
in 1972 Period of Date shown the Period of Date shown the
mode of number mode of number
(ppm) bud break of bud break bud break of bud break
Control 0 5/ 1~5/10 5/5 4/30~5/6 5/4
Na:NAA 100 5/ 1~5/ 7 6 4/30~5/ 5 4
50 4/30~5/ 8 6 4/30~5/ 6
MH 100 5/ 1~5/10 6 5/ 1~5/5
50 5/ 2~5/ 8 6 4/30~5/6
10 5/ 2~5/ 7 6 5/ 1~5/5 5
Salicylic acid 500 5/ 2~5/ 8 6 5/ 1~5/7 6
100 5/ 1~5/ 17 6 4/30~5/5
Naringenin 500 5/ 1~5/ 8 6 5/ 1~5/6 5
100 5/ 2~5/ 8 5 5/ 1~5/5 5

Table 20. Growth of seedlings in experiment of-inhibiting bud break
of 3-year-old seedlings of A. sachalinensis MASTERS sowed
and still retained in bed by spraying of growth promoter
and growth inhibitors

in 1972 Length | Length | Diameter Fr-esl_}llt Fl‘ieS}}llt Top: |Number* Nug}ber
n of stem|of root| at base wflg welg root of .
of top | of root - : withered
ratio |seedlings seedlings
(ppm) (cm) | (em) | (mm) | @ | (g) g
Control 0 12.2 14.0 25 2.07 0.92 2.25 207 2
Na-NAA 100 12.3 15.1 2.7 2.25 1.00 2.25 135 2
50 115 12.8 24 1.69 0.68 2.49 163
MH 100 10.2 14.7 2.8 1.95 1.10 1.77 71
50 10.8 14.8 2.9 2.25 1.14 1.97 72
10 11.7 15.8 2.8 2.40 1.25 1.92 109
Salicylic acid 500 9.8 13.9 2.7 1.84 0.99 1.86 101
100 11.2 13.9 2.8 2.28 1.14 2.00 114
Naringenin 500 9.2 14.4 2.7 1.76 1.00 1.76 88
100 105 16.1 2.9 215 1.11 1.94 91 1

* This number does not contain withered seedlings.
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ERWEBAEHS P AV I A23 B, BARXZEI M- T EROR S, BEX, FEO
&S, B, BE TREZHELHS, TOBERLYFERTHE Table20 &5,

STRBEX L B LT, MH 100 ppm, + VY <A@ 500 ppm, -V v 4 =+ 500 ppm &4~
T, HEMORE, EIXANBX L OVEFHHLU, KEREZRSRR,

3) = & B

ARBRITE T, BAFOIHBRY, b 0RDORAh-ThES, BROD 12
YEETDBEBEXRTELERD X 515, Na-NAA 100 ppm, 50 ppm, MH 100 ppm, 50 ppm,
10 ppm, -+ V 518 500 ppm, + Y v 4 = 500 ppm,

ERYBEBAENS » BREROERBEX 7oA, MH 100 ppm, + Y F L 500
ppm, 7V ¥4 =v 500 ppm i\ T B O AR N T CEE X iz,

4. ERMPEPREHICED P EIYMFEDH @)

HEHHEA TR, ABA PERIHMELLTEWTWAZ L3S0 TED, EEHEOER
b, EREKEPO P P~V EL ABA LER ShA2WEND -T2, T, EREKEMO
F =Y #E T, D-catechin 2% » 7z, KRB TIE, ZO2004EMEWE EFHHRIA TS
=AUV (HPBECRIRIATHL=F vy HFARRET D) 2FCHWT  F =Y OB
HRABE TR T,

HEROHIY, 1973F4 8582598298 TH 5,

1) EMPH&EIUHE

KR HWEARE, JCEBEREPIAEEREOE T CRAFEEREE (LW ©
BHLIE2EAE YK THD,

BB EME FOEER, D-» 7 + v 500 ppm, 100 ppm, ABA 500 ppm, 100 ppm,
ABA 500 ppm + 4V 9’-11/@‘256 ppm—+D-» ?%’V 500 ppm, ABA 100 ppm -+ ¥ F AR 250
ppm+D-7% 5 # v 500 ppm, = A v /b 500 ppm, 100 ppm TH - 72, FEREBOKEBERICIL,
BEX= . —=—1 564 % 0.01% Mz,

RO, 1973448508, 4138, 4 198K IC4 27T HDAETH -1z,

KRz, BEEEZKO M Py BRZAVL2, FRIT (20X20) cm? D HHK 3 Hx
BEL, ERWEBHREHS 2 A0 I A2 BRERDEEREX Tt o1, 1RREND,
60 AT I b HHE 5 b EEI 20 AR L THEL 72,

2) RBHERGLUVER

FRBREO L V=Y OMFMBA B LBAFARRORBELR L BB 2 XEWMOEEL Zh
PUANADELEHTTHRELIEREYERTSH L Table 21 L7,

AP . EEMOEIL, 5 A5 ANLHFELHBL, BIFEARORBEMEYRLEAEIX
SATHRTH -, FTEWMOEFLMNONL, 5 A48, 0HFELHBL, HFEAROREMSY
FULARRS ATA TSy |
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Table 21. Experiment of inhibiting bud break of 2-year-old seedlings of
A. sachalinensis MASTERS by spraying of growth inhibitors
Terminal buds in the main stem Budsi:xﬁfg tmt:ir;n ;?:Ilnbuds
in 1973 S Date shown| Number** P Date shown| Number**
B(eig:nm?g the mode oflof seedlings ng:gm?g the mode oflof seedlings
b girg k number of | without bud bro k number of | without
(ppm) u 4% | bud break | bud break €3X | bud break | bud break
Control 0 5/ 5 5/ 7 14 5/4 5/ 7 4
D-catechin 500 5/ 6 5/10 15 5/4 5/ 9
100 4/30 5/ 7 21 5/5 5/ 7
ABA 500 5/ 5 5/11 60 5/2 5/10 0
100 5/ 5 5/ 17 65 5/1 5/10 0
A+4S+C*
(5004 250+ 500) 5/ 6 5/12 41 5/5 5/10
(100 250+ 500) 5/ 5 5/10 23 5/5 5/10
Ethrel 500 5/ 3 5/ 8 46 5/2 5/ 17 0
100 5/ 5 5/ 8 24 5/1 5/ 7 0
*  ABA+Salicylic acid+D-catechin
**  Investigated on May 29th.
Table 22. Growth of seedlings in experiment of inhibiting bud break
of 2-year-old seedlings of A. sachalinensis MASTERS sowed
and still retained in bed by spraying of; growth inhibitors
in 1973 Length | Length | Diameter vljr_es}}:t vferiezht I/Top: Number* Number
mn of stem| of root| at base e £ root of .0
of top |of root ratio | seedlings withered
(ppm) cm) | (em) | mm) | @ | () seedlings
Control 0 5.2 9.6 18 0.44 0.35 1.26 154 20
D-catechin 500 5.3 10.6 2.1 0.51 0.45 1.14 120 31
100 5.6 116 2.0 046 | 034 1.36 144 16
ABA 500 5.6 11.0 2.2 0.48 0.39 1.23 132 36
100 5.4 10.4 2.3 0.50 0.51 0.98 138 29
A+S+C
(5004 250+ 500) 5.2 10.9 2.0 0.46 0.42 1.10 95 39
(100 250+500) 5.8 154 1.9 0.51 0.55 0.93 108 30
Ethrel 500 5.4 11.8 21 0.51 0.37 1.38 160 20
100 55 11.2 1.7 0.55 0.44 1.25 97 16

* This number does not contain withered seedlings.
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HZRBRR OPT, FEHOBEFOMERRLIH S hDX, ABA 500 ppm++Y 5 LR
250 ppm-+D- 7 500 ppm K CHEAMOBMBERL 2 RICIHVT5 BHH S A TL
%, T ABA 500 ppm @ 4 ‘El, ABA 100 ppm+ -+ V F L i 250 ppm+D- 5 # ~ 500 ppm
D3H, D-257* v 500ppm & 3 HTH- T, .

FHEOEFEUNDFETIX, BHFAROEHBEARRL BT ~T, ABA 500 ppm, 100
ppm, ABA 500 ppm+ - Y # A EE 250 ppm +D- 7 7 # v 500 ppm, ABA 100 ppm+- Y F
Bt 250 ppm+D-3 7 % v 500 ppm T 3 BRFEAMH I i,

LEYEBMEDS » B, HARBI N T EFOoORS, EX, HTHORZ, EF,
B, TREERZHELD, LOKRYERLTHE Table22 L1725,

D-# 5 # v 500 ppm, ABA 500 ppm 1 X U8 ABA 500 ppm++ Y 5 /L& 250 ppm+D-
7 % v 500 ppm THEBX L b 2% { HFEARL D » 12 List, SBIXK & HBRX & ORI K EgE
BRI, ‘

3 £ &

ABEROEENMHIWERMC L - T, 284 F= Y HARORFMNHABRL T 1,

FOREE, TEOEFOMFE,IR D IH I hicDiX, ABA 500 ppm++ Y F AR 250 ppm
+D-» 7%+ 500 ppm T, BAFAEOBRBFEMBEEZRL-ARCHWT5 BHHE Iz, &KNT
ABA500ppm D4 BTH 57, LaL, b2 HAEOEREFAEOHERE, LEoARYEENKX
TRETORIEARNS -k, ABA DREICOWTIE, REYET S,

5. EREEWH, ERABGE, FREEWRL SO ERBEGRBEHICZD
b kY OKEBTRS (D9

AERIE, TAPHCELRD L F <y BAOKHOAHEERE LT, HESATHS
19 FEEOARREYE, ARNHGE, TRAEHEH S IO ERAEWEXEAL TTik-
2L DTH D, k

HEWEBHC L - T, MBIl o@grd 5, K- KH-E7 (195519 (1,
AF DKM IS MH-30 ¥ T, FOBEXYKRDLI>CHMEL T3, MH-30 0EF
B, AXEROKBUHHICE LD TEHTHY, 012% ODEETIIRYIDCIZLAL
BEOCHRENS Y, BB LOMRARELDTHRENAREN -2, i, ERIEELT
o lcBIRIE, MBEOHEERN Vo LT3,

1) EBRMWHEBRUAEE

ARBE, JLEEERFEIREE LK) T, 196446 A 19 H25H 8 § 26 Bt TF
1212,

EBRMEHT, 1963 FERICEF ST, TOFEWBE L 2FE F=YTH B,

BEEKO ¥~y RHE, 500~1000 K/m? TH B, XOFTRCHILL TS/
B RA T (30X30) cm? DHHE A & 0 BRI ThE LEE L, EAEOXBRA 4HEL
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TEDEHE L 12,

bE Y DKM, NIEROSCBACEATSESDELbh T b2, 1964 0 2 O
HCTOKBUREIL, FEEATH I,

KT b K~y ORI B AR REDE, SROHGE, FREFHES IV
XEHIHEYE LR CrT & Table 23 &725,

Table 23. Growth promoters, growth inhibitors, respiratory inhibitors
and photosynthetic inhibitors used for inhibiting lammas

shoot growth of A. sachalinensis MASTERS

Solvents

Growth substances

Growth
promoters

Water

Na:-NAA
K.-IAA
Na-«2,4-D

Growth

inhibitors

Ethy! ether*

Salicylic acid
Cinnamic acid
Coumarin
MH

Caffeic acid
Naringenin
Ferulic acid
TIBA

BCA

CCA

Azelaic acid

Respiratory Water Urethane
and » DNP
photosynthetic ” Monoiodoacetic acid
inhibitors Acetone* Sankyo Chloro IPC=Isopropyl N-(3-chlorophenyl) carbamate

* Growth substances were dissolved in small quantity of acetone or ethyl ether and then
diluted with water.

FERTHNARAFHEDOFT, vV F1L8B, r1el, 7<) v, 72458,
W% inhibitor-8 R T HWEEE2 LR TWAE®D, >V vy =i, Peach DIEH
LRIE XA, 7EFAVEBRILY » F A EDOMBEILHB IS, 77 = 4 vEBLARN
HBEDV L DEEZHBRT WA,

TebvERil=Fr=—FARBOERL, VEOT L vELLX=F L~ FARLE
L, K¥BHrLt LW THEDRE L L, T0K, HBKY 10~155&HL T, 72t v
¥lil=Frz—~FAEBREL, BROBLbIICTDOKERH -, BADEEX, BEA =
— a2~ 564 % 01% Mzt .
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AL, KCBEH =2 —2—1564%201% MxlcKe7 e vERLBE2FAL—F
A&V BINL, BHLTKEHE-EEThEh 4 KIERL, MM ERER kDI,

AL, KAMOBRAERO6 198, 6 A22H, 6 H2THD 3RBIEMALILIEL D
¥ CTHARZBICHEELI,

Table 24. Experiment of inhibiting lammas shoot growth of 2-year-old
seedlings of A. sachalinensis MASTERS sowed and still retained
in bed by spraying of growth promoters, growth inhibitors,
respiratory inhibitors and photosynthetic inhibitors

. Seedlings with . .
Experimental lots in 1964 Concentrations lammas shoots Withered seedlings
(ppm) (%) (Number)
Control 0 62 0
Na-NAA 500 33 0
250 44 0
100 47 0
K-JAA 500 68 0
100 56 0
Na-2,4-D 100 63 4
50 62 0
Salicylic acid 1,000 46 0
500 47 0
Cinnamic acid 1,000 50 0
500 50 0
Coumarin 1,000 55 0
500 50 0
MH 500 45 0
100 46 0
Caffeic acid 800 29 0
’ 400 59 0
Naringenin 800 37 0
400 60 0
Ferulic acid 1,000 45 0
500 48 0
TIBA 100 59 0
50 57 0
BCA 1,000 41 0
500 58 0
CCA 1,000 55 0
500 70 0
Azelaic acid 1,000 60 0
500 57 0
Urethane 1,000 ' 65 1
500 69 2
DNP 500 60 0
100 64 0
Monoiodoacetic acid 1,000 70 0
500 71 0
Sankyo Chloro IPC 500 44 13
100 69 0
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2) EBRRERBIUER

O 2B EHD 7T A4 R LSIX7TA9A, 7TA14H, 7TH24H, 8 26 BD&
5EKMO L e BARBE A B fe, FEOMFEAMRTH LBEVA, D EDDOFTHLMHRL
THEARZ, ToFucmzic, ,

8 A 26 HE R 2 BRXOKMOFH AR L BREAK TS % TRbL, LOMREETR
5 & Table24 £7cs, WHELA-BEARELEEL .

P F Y BAROKMBORIE Lo, AREENETE, Na-NAA TH 5, $7ebb,
SSHBRIX D 62% 125 LT, Na-NAA 500 ppm @ 33%, 250 ppm D 44%, 100 ppm ® 47% T
EXNGWEEHRRD - 1.

ERNHSECIE, H7 - 1AvE, +V vy =v, BCA, 7. 158, MH, 47“') Ealid. ]
KHERD -T2, Tiebb, MBED62% LT, 7 =1 VE800ppm 29%, F+V v 4
= 800 ppm 37%, BCA 1,000 ppm 41%, 7 . /- 7 B 1,000 ppm 45%, 500 ppm 48%, MH
500 ppm 45%, 100 ppm 46%, -+ Y ¥ /LB 1,000 ppm 46%, 500 ppm 47% CTH 5,

RIAEYE s L ORERAEYE TIX, =327 = » IPC 500 ppm 7%, FRX D 62% I
LT 44% ERBOEMEI L, Larl, Z#7r e IPC &y v 2 vid, bThTRH 508
HARRCEEI AU THIEL .

3 £ & B

PRy HAROKMOUERIMEIL o0k, £AREEWE T Na-NAA Th 5, Thbb,
SHBX D 62% %t LT, Na-NAA 500 ppm 33%, 250 ppm 44%, 100 ppm 47% TH - 12,

EEDEHHE 3, NBRD62% XL T, #7 1 vEB800ppm 29%, 7V vi=v
800 ppm 37%, BCA 1,000 ppm 41%, MH 500 ppm 45%, 100 ppm 46%, + V ¥ /L [ 1,000 ppm
46%, 500 ppm 47% THh » 12

ERIAESE S L ORERAEWE TR, =32 == IPC 500 ppm 3, XX D 62%
XL T44% LMLz, Lvl, COHETEIHLTHTED DN ERCEEINE U THIE
L7z,

6. EREEMR, EBNHWREHICES M ETVORBOIS 21

KB, 1) OKBROBREL T dbDTHD, EROWIMIE, 197146 16 H
b T7TRITHTH A,

1) XBHR&EXIUFE

FERICHWREERR, JEERERIMSEEREOCE T CRA%EBEREE LK) <
BHLIC2E4E ) F~YERTHD, ERCE, $FTORRTHRDOD - 1 1 EEOERR
EWE L 6 BPEOLENHWEY A ic, BROBML, 197146 4168, 6 B2l AR I
6 29D 3mEMTHA, BEZ, HIERIDVELI LT Lo, ok, EROBRT, +V
V2V ERAVEBED=F AT A AT ICBS, MBOEMITNTBRCHEBL TK
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Table 25.

Experiment of inhibiting lammas shoot growth of
2-year-old seedlings of A. sachalinensis MASTERS
sowed and still retained in bed by spraying of growth
promoter and growth inhibitors

Experimental lots in 1971

Seedlings with
lammas shoots

Experimental lots in 1971

Seedlings with
lammas shoots

(ppm) (%) (ppm) (%)
Caffeic acid 500 52.7
Control 0 55.6
100 47.5
Na:-NAA 250 51 Ferulic acid 500 40.5
100 23.3 100 49.2
MH 250 0.0 Cinnamic acid 500 37.5
100 0.0 100 41.6
Salicylic acid 500 30.9 Naringenin 500 31.1
100 64.2 100 34.9
Table 26. Growth of seedlings in experiment of inhibiting lammas
shoot growth of 2-year-old seedlings of A. sachalinensis
MASTERS sowed and still retained in bed by spraying of
growth promoter and growth inhibitors
. Fresh | Fresh X Number
in 1972 Length | Length | Diameter weight | weight Top: | Number* of
of stem|of root| at base f root of .
of top |of root ratio | seedlings w1t(}111§red
(ppm) (cm) | (em) | (mm) (®) ® seedhings
Control 0 5.0 9.5 1.7 0.45 0.43 1.05 138 0
Na:NAA 250 4.2 7.5 1.2 0.24 0.20 1.20 252 15
100 4.5 94 1.2 0.31 0.29 1.07 288 8
MH 250 4.1 75 1.1 0.20 0.15 1.33 176 62
100 4.3 8.3 1.0 0.24 0.21 1.14 233 30
Salicylic acid 500 4.7 9.4 1.2 0.31 0.24 1.29 259
100 5.2 9.2 14 0.44 0.41 1.07 264
Caffeic acid 500 5.1 10.7 1.5 0.41 0.39 1.05 165 1
100 48 8.8 1.3 0.39 0.35 1.11 231 7
Ferulic acid 500 5.1 9.8 1.3 0.38 0.36 1.06 178 4
100 5.0 9.1 1.3 0.43 0.36 1.19 187 1
Cinnamic acid 500 4.7 7.7 1.3 0.40 0.32 1.25 210
100 5.0 8.2 1.5 0.43 0.33 1.30 132
Naringenin 500 4.9 9.2 14 0.43 0.39 1.10 176 4
100 4.6 9.2 14 0.46 0.42 1.10 190

* This number does not contain withered seedlings.
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BRELT,

FRazik, BEEEXEKO b F~YEARYAWL2, X (30X30)cm? DH MK 3 Hx
BREL I,

ARWESOMMKN 10 5 A 19724 4 H 25 Bic, HAROERFAEL TR 7. 1 AR
Kasb, 60K Tibb&AHBENSEER 20 K4 L THIEL 72,

2) EBRRBIUER

HRGEWE B LOERBEIHERFCL S + F <Y BHROKBUHEHRBROERE YRR
3% & Table 25 &£/ 5,

RABOIIHIC R Y B o fe D1k, AREEHED Na-NAA, ARNHHED MH, + )
FLEE, FVvir=v, 4l 7. A5BTHhoTz, Thbb, WHEEXD556% XL
T, Na-NAA 250 ppm 5.1%, 100 ppm 23.3%, MH 250 ppm 0.0%, 100 ppm 0.0%, + V F 1
¥ 500 ppm 30.9%, 3 ) v % =+ 500 ppm 31.1%, 100 ppm 34.9%, # A & B 500 ppm 37.5%,
100 ppm 41.6%, 7 . /v 5 & 500 ppm 40.5% TH - 12,

ERWBEZOHARNI0 » BREROARFAEX T e, HEFOESX, BX, HE,
WMTHORX, HE, TREXJELLN, TOERELYFERT5E Table26 2725, -

MH 250 ppm, 100 ppm T, A 75 ) DRIER X E Uz, 2RABRRKICE T, BETHIEANRR
LR, BREERNXKETHA S LHEEZXIN S, £72, MH 250 ppm, 100 ppm, Na-NAA
250 ppm, 100 ppm, + ¥ ¥ /L8 500 ppm TiL, b B3R, H PR EREN - T2,

3) ¥ & &

KA OHIENC R B - 1 Bit, MH, Na-NAA, vV #LE, FUvr=v, Mt
BE, 715 THoe’, EEDETIZL2E2 G KBNS FERCE 2HE
DOEEL, Na-NAA 100 ppm, MH 100 ppm, + Y 5 A 500~100 ppm, + ) v 4 = v 500~
100 ppm TH 5,

. EREHEHR, EERDHHREFBICES b FIVORBTOE 32

AERIL, 1), Q DFEROERELL TRt DTHH, EROMMIL, 197246 H2
Bnb9R24BTHD,

1) EBHMBXUHE

FERICBWIEARR, JEERYPIGEBEREOE T CRAFEEREME LK) <
BELC3FEEL F=YHARTH D, BRI, SFTOERTHREDOS o LEEOAER
HEWE L SEEOARAGMEY Ao, BRO#ME, 197246 B2H,6 A14H, 6 A20
H,6 H24HD 4[ETH 5,

BRI, BEEEZEKO N F~YEiREAVIA, FXIZ(20X20)ecm? DFHHIX 3 E2
BEL 120

ERWEOHAEKI A HDO 1929 A24 HiT, BROERFBELX TR, 1 RBKX
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b, 0K TIbbEHHRELBEERIC
200K L CRIE L 72,

2) EMBRHIUVER

ERREHE R L OCERAFHER
M LB b F =Y BAROKMBOIHAR
DERYFERTH L Table 27 £k 5,

RO R D » e DX, A&

REEHED Na-NAA, EROFHE
D MH THote, Thbb, HERO
67.0% =% LT, Na-NAA 100 ppm @
29.8%, MH 100 ppm ® 40.7% T H'»
7o

AERWEOBARK 3 » AiCEKRD
HERERE R, #ERORS, B
3, B HTHORE, EEX, T/RE
PRELRCR, FTOREREYBERTHE
Table 28 L 75 5%,

Table 27.

#3E H3IF

Experiment of inhibiting lammas
shoot growth of 3-year-old seed!-
ings of A. sachalinensis MASTERS
sowed and still retained in bed
by spraying of growth promoter
and growth inhibitors

. . Seedlings with
Experimental lots in 1972 lammas shoots
(ppm) (%)
Control 0 67.0
Na-NAA 100 29.8
50 57.2
MH 100 40.7
50 63.4
10 61.1
Salicylic acid 500 68.0
100 58.5
Naringenin 500 67.7
100 70.7

Table 28. Growth of seedlings in experiment of inhibiting lammas
shoot growth of 3-year-old seedlings of A. sachalinensis
MASTERS sowed and still retained in bed by spraying of
growth promoter and growth inhibitors

Number
. Length | Length | Diameter Fr.esh Fr‘e sh | Top: | Number
in 1972 weight | weight of
of stem | of root| at base root of R
of top |of root . . withered
ratio |seedlings seedli
{(ppm) (cm) | {cm) (mm) (g) (g) nes
Control 0| 96 17.0 2.9 2.24 1.23 1.82 85 1
Na-NAA 100 104 16.0 3.3 2.38 1.28 1.86 90 0
50 9.2 149 2.8 191 1.13 1.69 82
MH 100 11.5 17.3 32 2.94 1.51 1.95 88 0
50 10.3 14.7 2.8 1.97 1.03 1.91 109
10 11.1 16.9 31 2.50 1.36 1.84 88 0
Salicylic acid 500 10.3 16.0 3.0 2.18 1.08 2.02 88 0
100 10.6 16.1 2.8 2.23 1.20 1.86 100
Naringenin 500 10.3 159 2.6 1.80 0.98 1.84 93
100 10.7 16.5 2.9 2.15 1.14 1.89 95

*. This number does not contain withered seedlings.
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stRRE I IE L T, Na-NAA 100 ppm, MH 100 ppm 3tic, B3, #FHicks\w T4
x4 - Ty,

3) ¥ & &

b F ey MAORMOIEIC RO B - MBI, Na-NAA 100 ppm, MH 100 ppm T
Hoto, o, EELEL Toion,
8. 4£ENHVEBHBICES PRI VOKEBTHE @)

AHLDL D 4,5 38XV 6 DEBRND,, ERKIEHO M F~Y X, D-2 7+ v2idh
D, ABA IO Y FABEEEINIYWERD D &3 Th o1,

AEBL, LEOWERBLIUCERLOMALES, b F =Y HRKOKBEOMEICHRE D
EESHFARNCLOTH S,

AEBIE, 197346 A7 HAS 9 A 15 BenlTile- o,

1) EBHHEEIUHE

ERCHNEERR, WAEHKREFERBEOBRT CAKAILEBEKRARTESSEME (T
BTN CTEBLAL2EE N P~V HRTH D, RAEOHML, 1973FE6 ATH, 6 415
H,6 21 Hk X6 A28 HD 4[ETH 5,

KBRWEOFRIL, RD L 5 LTk k. Thhbb, ABAIREHVED 05N © NaHCO,
CHBLTOL, IEDREDOKFREL, D-2 7% v iy ) FARI%, LAmBL CHEMRE
L. BRBRECIEL, BEFl=.—=3—1564% 001% ozt

FERIE, BEEEXEKO N FYEREYBAVIH, FXIT (20X20) cm? OFFX 3 Ex

BB EL.

EEWBEOBAEH3 »AD1973FI A5 BIC, HALZMORY, ERFAREXT- 12,
1HABRX M b, 60KTHhbbEAHX AR 20 AHH L THEL 7,

2) ERERSSIUER

HEMEHIHBERACIS b F =Y EROKBOMFEBROERLERT S L Table 29 &
%,

ARSI BB 2B » fo D1k, ABA 250 ppm T, SHBX D 69.9% 1=xt L T 43.7% (¢,=
4951) TH b, tREDEEERE01~1% THETHH- 2,

T BBEABCN T AEFEOKBOEARBOEFTREAIL 25, MBR D 11.5% xt
LT D-%%%v 250 ppm [Xi% 38.7% (,=3.874) T, fafAR 1~2% THEETH-7, D-» 7
Fun, AKCOXSIERAEETHONEARHTH S,

HEWEORAHRKY3 » BD 197349 A 15 BRERDARRAE R TR . HEROE
X, BX, BE, #BTHORE, BEX, TRERZWELH, TOKEREZERRT S L Table 30
Elth,

SR IZ H# L ¢, ABA 250 ppm [X 35 & 08 D-7 7 % v 250 ppm K DR DOAERIRIIL,
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Table 29.

®3lE F3IF

Experiment of inhibiting lammas shoot growth of

2-year-old seedlings of A. sachalinensis MASTERS

by spraying of growth inhibitors

Experimental lots in 1973

Number of seedlings
with lammas shoots

Percent of
seedlings with

Percent of

lammas growth

- among
’_I‘:E:::::{ Egg: Lateral buds lammas shoots | terminal buds
(ppm) (%) (%)
Control 1 3 35 71.7 5.7
2 11 36 71.2 16.7
9 41 66.7 120
Average 69.9 115
ABA 250 17 53.7 12.2
19 37.7 6.6
15 39.6 8.3
Average 43.7** 9.0
ABA 100 13 23 66.7 24.1
36 56.8 8.1
21 56.0 14.0
Average 59.8 154
A+4S+C* (100+1004+100) 1 6 24 52.6 10.1
2 10 28 55.9 14.7
16 26 71.2 27.1
Average 59.9 17.3
A+S8+C (50+50+50) 1 11 39 68.4 15.1
2 11 23 68.0 22.0
12 47 75.6 154 -

Average 70.7 175
D-catechin 250 22 21 81.1 41.2
24 15 78.0 48.0
15 29 78.6 26.8

Average 79.2 387wk
D-catechin 100 11 26 67.3 20.0
7 28 70.0 14.0
19 29 84.2 33.3

\

Avérage 73.8 224

*  ABA+Salicylic acid+D-catechin
**  £,=4.951 Significant at 0.1~1% level.
**x  r,=3874 Significant at 1~2% level.
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Table 30. Growth of seedlings in experiment of lammas shoot
growth of 2-year-old seedlings of A. sachalinensis
MASTERS by spraying of growth inhibitors

. Fresh | Fresh . Number
in 1973 Length | Length | Diameter weight | weight Top: | Number* of
of stem | of root| at base f root of ithered
of top | of root ratio | seedlings wit 1tgre
(ppm) (em) | (em) | (mm) | @ | @ seedlings
Control 0 10.8 15.2 2.4 1.49 0.47 3.17 194 0
ABA 250 11.2 15.3 2.6 1.68 0.45 3.73 150 1
100 11.9 15.7 2.6 1.68 0.53 3.17 178 1
A+S+C ‘
(100+100+100) 11.2 145 24 1.57 0.47 3.34 184 0
(50+50-+50) 11.0 15.7 2.5 1.57 0.53 2.97 201
D-catechin 250 12.8 15.2 2.6 1.82 0.50 3.64 159
100 12.6 16.5 2.6 1.88 0.61 3.09 162 0

* This number does not contain withered seedlings.

1T & A EELRI 5T,

) = & B

ABA, D-» 7% v BIUH Y FLBE A LOEEGHER, F F =Y HRKOKMBOMEIC
WRDBDH DD E I TR,

£ DR, ABA 250 ppm iCHEIRhEA D 0, HIRX OFKHUER 69.9% 1 LT, ABA 250
ppm it 43.7% TH - 12,

RBEHFIUER

L. FPRTVDEREERMR

AEBRTE, PP~V ORFLFOARYELOBELARKIEMO r F=Y BT 54
BMGMECOCTHRAN, £0KRIE, KDLk TH 2,

1. BAFEMcH24 8238, 5 A7THRLOS HI5HK, SEE P Feyab I fiEs
BIL £ ERHDEOELE RN,

FAZFFOEIT LT, FOAH—F o VIRRETHEML, ©<v ) vSBWEIHESOHELY
CHMLI, SO Enb, BFRSLTEA—F > vREERBEYEL, o<1 ) vl
BIULAMRAEARCHEGRTLILOCE LS, —77, £RNEWHEIIR, BFOLTLICET
WEIMOEANED -1, ZOEHITHTSH 5,

FFBBRCR T, F FeY OFCEBOKENEA ~+ o v 2 BBEE IPrAW (10:1: 1)*
TXH_——mym< 57, — (PPC) © RfOQI0~050 CEIZR BN 52, KAERTIT,

* gy Feer7Tra—A:T7vE=T K, (10:1:1v/v)
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v (3,5,7,3,4-_vzeFe*r735.3v) LRSI,

4) ARKIEMTHS 1972412 A 12 BT L1 2454 b F ~ v EOLEMSIWE >
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Summary and conclusions -

I. Growth substances of Abies sachalinensis MASTERs in relation to its growth

In the present study, the author investigated the relation between the bud break
and growth substances in buds of A. sachalinensis MasTERs, and growth inhibitors
mainly in leaves of A. sachalinensis MASTERS in the dormant period. The experimental
results are summarized as follows.

1. The author investigated the change of growth substances in buds of 5-year-old
A. sachalinensis MASTERS seedlings collected on April 23rd, May 7th and 15th in the
period of bud break.

Auxins in buds increased gradually in the progress. of bud break and glbberellm-
like substances increased in the period of elongation after bud break.

From these facts, it is suggested that auxins play an important role in bud break
and gibberellin-like substances are related to the elongation rather than bud break.
But growth inhibitors in buds increased somewhat in the progress of bud break.
This reason was not clarified in this experiment.

In the period of bud break, abundant auxins in the aqueous fraction were present
mainly on Rf0.10~0.50 with the solvent of IPrAW (10:1:1)* by paper chromatography
(PPC). They were not clarified in this experiment.

2. The experimental results about growth inhibitors mamly in leaves of A. sachali-
nensis MASTERs in the dormant period are summarized as follows.

1) In the dormant period, substances inhibiting the germinatioh of seeds of Picea
Jezoensis CARR. and A. sachalinensis MASTERs were present in leaves of 5year-old A.
sachalinensis MASTERs, in bark of shoots of 10-year-old Larix leptolepis GoRDON, in

* jsopropyl alcohol:ammonia: water, (10:1:1v/v)



374 EBWERLRERRBRFAERE H3HE H3I5

leaves of 17-year-old Pinus montana MiLL., in bark of shoots of 2-year-old Populus
simonii CARR. and in leaves of Sasa paniculata MakiNo. They were present in a great
quantity especially in S. paniculata MaxinNo, in A. sachalinensis MASTERS and in L.
leptolepis GorDON. The growth inhibitors were dissolved easily in water and ethyl
alcohol.

2) The author investigated growth inhibitors in leaves of 22~23.year-old A.
sachalinensis MASTERS trees collected on January 19th of 1970 and March 5th of 1971
in the dormant period.

In leaves of A. sachalinensis MASTERs collected on January 19th of 1970, a sub-
stance presumed to be salicylic acid existed in the acid fraction. Substances presumed
to be p-hydroxybenzoic acid (PHB) and vanillic acid existed in the acid fraction.

In leaves of A. sachalinensis MASTERs collected on March 5th of 1971, a large
amount of growth inhibitors was recognized, but the phenolic compounds found
in the experiment of January 19th of 1970 were not recognized. It is thought that
growth inhibitors in the dormant period change also in quality.

Furthermore, some experiments were undertaken on growth inhibitors of the acid
fraction in the present experiment and results were obtained as follows.

As growth inhibitors of Rf 0.50~1.00 with the solvent of IPrAW (10:1:1) by PPC
increased in concentrations, their inhibiting action increased linearly in Avena straight
growth test. But growth inhibitors.of Rf 0.10~0.50 showed growth promoting action
in low concentrations and showed growth inhibiting action in high concentrations.
Growth inhibitors of Rf050~1.00 had inhibiting action in lammas shoot growth of
seedlings of A. sachalinensis MasTERs and also growth inhibitors of Rf0.10~1.00 had
inhibiting action in germination of seeds of P. jezoensis CARR.

The author investigated the relation between growth inhibitors of Rf 0.50~1.00 and
IAA in Avena straight growth test. IAA could not much resume the growth inhibi-
ting action of growth inhibitors of Rf0.50~1.00. From this fact, it is thought that
the decrease of growth inhibitors is related to the breaking of dormancy or beginning
of bud break of plants, but the increase of IAA in quantity does not do so.

3) A large amount 6f growth inhibitors existed in leaves of 23-year-old A. sacha-
linensis MASTERs trees collected on November 13th of 1971 in the dormant period and
one of them, a phenolic compound, exxsted on Rf 0.00~0.18 with the solvent of IPF AW
(10:1:1) by PPC.

In the present experiment, this phenolic compound was investigated and results
were obtained as follows.

In Avena straight growth test, the phenolic compound showed growth promoting
action at 1~100 ppm and growth inhibiting action above 100 ppm. The phenolic com-
pound inhibited the germmatlon of seeds of A. sachalmenszs MASTERS in concentrations
of 10~500 ppm. ‘

From the results of the MS (mass spectrometry) spectrum, elemental analysis,
NMR (nuclear magnetic resonance) spectrum and so forth, the phenohc compound’ was
identified as D-catechin (3, 57,3, 4-pentahydroxyflavan).

4) Growth inhibitors in leaves of 24-year-old A. sachalinensis MASTERS trees col-
lected on December 12th of 1972 in the dormant period were investigated.
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One of the growth inhibitors with the strong.inhibiting action in Awena straight
growth test was confirmed to be absecisic acid (ABA) by thin layer chromatography
and gas-liquid chromatography, comparing with the authentic specimen.

II. Growth substances of L. leptolepis GORDON in relation to its growth

In the present study, the author investigated the relation between the apical
dominance and growth substances of L. leptolepis GOorDON, and the seasonal change
of growth substances in ‘current year’s shoots, last year’s shoots and leaves of L.
leptolepis GORDON in relation to its height growth and diameter growth.

1. The experimental results about the change of growth substances of buds
which become long shoots and short shoots in stages 0~6 divided from the external
appearance of buds of 8-year-old L. leptolepis GORDON are summarized as follows.

In both buds, growth promoters increased and growth inhibitors decreased gradu-
ally in the progress of bud break. In the progress of bud break, larger amount of
growth promoters was always present in buds of long shoots than in buds of short
shoots, but the amount of growth inhibitors in buds of long shoots did not differ from
that in buds of short shoots.

2. The experimental results about the seasonal change of growth substances in
current year’s shoots, last year’s shoots and leaves of 8-year-old L. leptolepis GORDON
in relation to its height growth and diameter growth are summarized as follows.

As the height growth began and became vigorous, growth  promoters of current
year’s shoots increased and reached the maximum on August 1st. On the other hand,
growth inhibitors decreased and reached the minimum on August 1st.

The maximum period of growth promoters corresponded almost to the period of
vigorous height growth. As the height growth declined, growth promoters decreased
and on the other hand, growth inhibitors increased. After October 1st, a small amount
of growth promoters was present and a large amount of growth inhibitors was present
in current year’s shoots.

The seasonal change of growth substances of last year’s shoots was the same as
that of current year’s shoots in the period in which the diameter growth continued.
After October 20th, however, not only a large amount of growth inhibitors but also
a large amount of growth promoters was present in last year’s shoots.

Growth promoters in leaves reached the maximum in the most vigorous period
of growth (August 1st), like the cases of current year’s shoots and last year’s shoots.
Larger amount of growth promoters was present in leaves than in current year’s
shoots and last year’s shoots on August 1st and 21st. A large quantity of growth
inhibitors in leaves was present after September llth and it was more than in current
year’s shoots and last year’s shoots in the same period.

From these facts, it is suggested that growth promoters and growth inhibitors are
closely related to the height growth and diameter growth of L. leptolepis GorDON, and
leaves play an important role in producing growth promoters and growth inhibitors.
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III. Inhibition of the bud break and lammas shoot growth* of A. sachalinensis
MAsTERS by spraying of growth substances and so forth

It is thought that growth substances are closely related to the beginning of the
bud break of A. sachalinensis: MASTERS in the dormant period.

If the bud break and the lammas shoot growth of seedlings of A. sachalinensis
MASTERS can be inhibited by spraying of growth substances and so forth, they are
practically valuable for protecting from late frost and gaining many well-shaped seed-
lings easily. ‘

In the present study, the author investigated the influence of growth promoters,
growth inhibitors, respiratory inhibitors and photosynthetic inhibitors on the bud break
and the lammas shoot growth of 2~b5-year-old seedlings of A. sachalinensis MASTERSs.

1. Substances and their.concentrations effective in inhibiting the bud break of
seedlings of A. sachalinensis MASTERs were naphthaleneacetic acid sodium salt (Na-
NAA) 100 ppm, ABA 500 ppm+salicylic acid 250 ppm+ D-catechin 500 ppm, ABA 500
ppm, maleic hydrazide (MH) 100~50 ppm, salicylic acid 500 ppm and naringenin 500 ppm.
Higher concentrations than those damaged seedlings even though they inhibited the
bud break more. ABA should be used in concentrations less than 500 ppm, because
ABA 500 ppm damaged seedlings slightly.

The investigation of the growth of seedlings was undertaken about 5 months after
spraying of growth substances. The top growth of seedlings was slightly inhibited by
MH 100 ppm, salicylic acid 500 ppm and naringenin 500 ppm.

From the above .experimental results, the most effective and safest growth sub-
stances in inhibiting the bud break of A. sachalinensis MASTERS were considered to
be Na-NAA 100 ppm and ABA. Na:NAA 100 ppm delayed the bud break of terminal
buds in the main stem 9.0~1.0 days and the bud break of buds except terminal buds
in the main stem sometimes 2.0~1.0 days.

2. The most effective and safest substances and their concentrations in inhibiting
the lammas shoot growth of A. sachalinensis MASTERs were. Na*NAA 100 ppm and
ABA 250 ppm. Higher concentrations than those damaged seedlings even though they
inhibited the lammas shoot growth more.

The investigation of the growth of seedlings was undertaken about 3~10 months
after spraying of growth substances. The top and root growth of seedlings was some-
times inhibited by MH 100 ppm and salicylic acid 500 ppm: It is desirable that Na-
NAA is sprayed on seedlings with winter buds formed, because it damaged the growing
seedlings sometimes.

The number of seedlings with lammas shoots in Na-NAA 100 ppm treatment was
33.3% of total number of seedlings in comparison with 61.5% in the control in three
experiments repeatedly. . Na*NAA 100 ppm inhibited the lammas shoot growth of A.
sachalinensis MIASTERS.

The number of seedlings with lammas shoots in ABA 250 ppm treatment was 43.7%
of total number of seedlings in comparison with 69.9% in the control. ABA 250 ppm
inhibited the lammas shoot growth of A. sachalinensis MASTERs.

* This term is used in broad sense.
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IV. Conclusions

Growth substances present in plants regulate the growth of plants. It has been
supposed that growth substances are closely related to the bud break, lammas shoot
growth and dormancy of A. sachalinensis MASTERS, but there were few papers about
them.

In the present experiments, the author clarified that auxins and gibberellin-like
substances were related probably to the bud break of A. sachalinensis MASTERs, that
ABA and D-catechin called as dormancy-accelerating substances and a substance pre-
sumed to be salicylic acid, were present in leaves of A. sachalinensis MASTERs and
were related to its dormancy, that growth promoters and growth inhibitors presumed
to be produced in leaves and transported to other organs were related to the height
growth and diameter growth of L. leptolepis GORDON.

On the other hand, the author attempted the chemical regulation of inhibiting
the bud break and lammas shoot growth of seedlings of A. sachalinensis MASTERs by
spraying of exogenous growth substances and so forth.

The results of the fundamental experiments on endogenous growth substances in
relation to the growth of A. sachalinensis MASTERsS were supported by the result that
Na:-NAA 100 ppm and ABA 250 ppm were effective in inhibiting the bud break and
lammas shoot growth of A. sachalinensis MASTERS.

The author believes that the practical use of chemical regulation by growth sub-
stances requires further experiments, but that the results of the present experiments
show a possibility of the practical use. For the practical use of chemical regulation,
it is necessary that the endogenous growth substances in A. sachalinensis MASTERs
will be pursued and the definite relation between growth substances and growth of A.
sachalinensis MASTERS will be investigated furthermore.



