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#5713 Paper-chromatography @ RE fi#ERM, M5k
Avena ORERBBEL 2 (FHREARAEYT VW RE M

MR U Avena DffEREBC HABORER 5 ¢ HF
HETHDBC L EEDTE N,

Paper-chromatography HEBTEED T — 7 vl %
1.5mé = —FriciEhm L, BEER No. 50, 2cmx 40
cm QESICHEGE> T L o (0.5mé5E3[EK
BLE)EHBEELCEA Y a7 a—n,20%7
ve=7kK, K(10:1:1) DRAELAY, FEArbKR
& 25cm frig bET B X S Ik —IRCEME T » &R
i,

Rf {HFE O DIERIE L L Crk EHRLICH ORE p-
Dimethylaminobenzaldehyde (1.2 N) % f\~, FEAGCRE
F L2tk 50~60°C DiE RS ANINE UFAR L D7,

Avena OHEHEBITASEOX S ICEML, RERE
WFyir— 2~ TERNEECTERL, RepbER
BOLE L ekiier 10551, BPUROWTEH
YWEOBALXER Lz, Bb, B5cm Oy v — Lk
EHE 2% OfEHIE (pH, 5) 2mé AN, < OHICHEK
DR A, Dbk 3~35cm if{d ik Avena
coleoptile O4EIEAS 3mm BV ZTDO B S5mm ©
YIR% 10 fE5E AL, 25°C lER i 20 BERIHGE R ER
HLUCEOMEERHIE L. —FRBERE LU, &
MDOERT 26cm LD FTOHFEBNT, ZOEKRD
REOI LEILARE DM EWOIRY, Hitke2<{HU
51T Avena coleoptile D EERRIEL 2o

chEHEBRET 5 B4R, RORCH > TRFERR
FEMUERRL &,

. AEROWER
WRE= TR omee <

REBXGAE A EHLEETHRO 4K E Ui,

BALERTH ©
AX BB 12~14°C 188005 geag | B
5 B%iE BESRAF
B~ n 22~24°C ” S
Cn 7" ” ” JircqiE| BRAERE
) A e
D~ n 27~29°C ” JE%J—F

X oREZ»§h  500~1000 Lux i 5% L 72

BHEMEEE (TEE L) AKX AT 10~15 K
%8 (GEHRERFC SNHEX 1) T, FX 5 Mk 2~
3FHE LR (BB ROERCIL 2~3 HIEDFH
itk AV iz)e

=B B KR
HERERE SA R T L S1e,  BHTERTH O Y Zv



250 AeHdE RERPHA CE

A BAZERTHE o 18 B 00 53 (%)

———t

Cont. 01 02 03 04 05 06 07 68 €9 (0 Rt
B BIEATE @ 22 ¥ 00 57 (FE#)

—_—

0
180

% 100

& o TAA

%

Gont. 01 02 03 04 0 06 07 08 09 10 R
C BRiEX 8 o 2800 5 (%)

700 —_—

150

& 150
£ )
Em LU

100
-y
Cont. ) 02 03 04 05 Ob DT D8 09 10 RS
D BAZEXH » 6 B 00 53 (5268)

200

180
8 100
£ 0 LN
%

Gont 01 07 03 04 05 06 1 08 09 10 R
54K BB ERNEEDEREE 0L

LEEEDTERNEEYEOWECRK & A E b7
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RICBHIEPTRESAE T & BB LB FICiE e D DDA
BYHOMERR D LH 55, 6 oA TH5, Hb,
REVEOERED € — 7 13510 Eik & 2 FFEORE
ofEic BN, FEETTREH TCABE IR A, BKE
BILRETOC, DEXAHET S L, fiERfsEcll
Auena QRETH 20% OEREIR LIz, —RILERH
B oERICE T 2IEREIC X 5 RE ORI, FTRER
DORERERFETH 5D, BAETTHERE T DXk RE 0.8~
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bz,

[C] BTEICHT B auxin R
BOABAFMDE

BITEE O EEFERic k- T, B OSSR L RN
OSSR auxin &8 & OECEEBERO S 2 C &
PHEEINZOT, AL hELZRNL, TORS
DWW TRREY Lz,

RRMERUFE

AEBC R TR THTEE RGO T T, S$HEOTE
&AW TS0 S DEIER BT, X7, YfEx
—EREOWRICHRAL TR0 RIN X2, BT
WX HRIGEREL Iz,

SR B 4 5 BB Bavk, BEfERIB @ 12
5 00 43R U8 17 1 00 530 2 [Blic B - CTH IR % 77\,
YIE DS A EEITERT B O 1715 00 e FHFHEL TE W
TR PICHRTE L U, BERMANSEIEY H D 65500
CTTTe - 2,

TFHRED ERIC L -~ THEBEE, auxin (TAA,
NAA) 3 5 ppm, $ (glucose) MBI 5%, YITE
LTk l, 3, 6% BiEE A\, auxin, FEOHEA
ik v e v RIEAAR OB HBRE AL, BEREL
Tr 52 vaMALK, %ok auxin RO,
W IR O LER L, TORZ 10 1EEND
$92~25mésik L, IAAFEROEE (WITE) X8R
R o~ TELENLL 2,

FEEF AR A BRI 6~8 HEZET, 1X3~4MH
KD 2FFEE Lo

ERBR &R

SRR B CTAT s - e B R BR D R 57 1Y
DBEYTH D, 22~24C, RAOBHTEE IERE TN
T, auxin #EAFL 72 A KM@y (BEEE 3] DR
HEGERIER B AR C Uied, FOBRBIERET T
RS AR U, auxin S HFHALEZBRE AR
DO RERBDE NI > Tee FFPEDALZMEL 72
CRK & BHEX (JaA) L Ofic b MRS NT, IR
Al RAE R LT,

27~29°C, S OBFEEE ST Tk, auxin R U
LR LU eMEKIEERK T 2 H & ORIc 53
HHIF, BIERESICEIEL 2,

P EofEE s, BITEEIERETEH S 22~24°C 1BHH
DF T, auxin AT 5 L & - TEHEEEHTE
RERT DB LMD, Bt EL LB C

¥ ) 3 8
22=74°C - 1 7179

857 auxin (NAA) } U glucose O#7F & BATE

NAA 5 ppm Hd#8

NAA 5 ppm+giucose 5% [&HH
glucose 5 % &M

H,O HRAg (EHEX)

HO 6 ( » )

NAA 5 ppm X

NAA 5 ppm—+glucose EH
H:O gt (B#EX)

ToHEPOwr

BRARETH O, G ONBEIERAD LR W
LS o fry 27~29°C JENDEE ST T2 auxin K&
UFEORTHRE2BDB RN - 12,

IRICEITRIC TSI 2 BN R BRI DWW T TH B,
(AR XX e oRmd & 5 e SITEDBRIE T 5 e D 2 Hs
HKGHERIR ST 5 HRERBEEDTEHE D, £ CTEER,
YIFEIC s L C auxin R ORK & U TEHERN S
B, —EBHESSMZDOTRENDLINnEELTE
DOEBRBIHT, LLLEHbEH 25, 26 TR BILY]
TEICIRAN A L b e84 ORI R A 3 b e - Too
PR DA, 6% Dl bicie s EH» CHEEOERME
- Tels, BOBEECHE CHIBEREDETZHRL
TeledbZErbhz, [KKXX NAA OB HETEC
FETRE, BIE]

F2B R YB3 auxin (AA) ORI & BE7E

a B X B B
H,0, 22~24°C, ¥ 93.7°
IAA 5ppm, 22~24°C, FHH . 30.5
H,0, " ” 26.1
IAA 5ppm, 27~29°C, 3% 23.5
H,O, " " 189




252 LM E AR RIS

265k LB 5 glucose oKL & BALE

i Bx X B E
H,0, 22~24°C, ¥ 94.1°
glucose 1%, 22~24°C, 88 284
" 3%, ” " 22.5
" 6%, ” ” 189
glucose 1%, 27~29°C, ¥ 20.5
” 3%, ” ” 19.8
” 6%, " " 19.2
[D] % =
BRTERE I 2 — AR A TR A BB e+ 5 HIW T, 1Ep
HDKEY, KK BB TEF R O BB Mm%

CoWT, BIEATRESRET L PBTEEILSH T S CEsh
Fe X % ERES Lz,

SRR B L BAOME TR, ASERIEETE
ATRESRHE T & BELESR M F & DREIIC—E DM R 25,
[ UIRESE T X B EHRCH L EBDE W
LS o o, SBITHE, SRS RIAINGITERRESRMT
DG OMEILEHTOEORML, BIEERIOE O TR
HEBWERR L, XERSDOHER & EBRITDON
THRELTHRS &, BETERE TAE IR d O
BETERE RN 3\ C, BETERTH O 24 K5 00 Sl L, BT
EEBOEELTRBAEENNR L, EEXTRIET
T5, 2EEERERS L, LES TITAEANNERLT
WBDICR L, EE% TR CTREZIOMCEZRNR
bivia,  OBbEBEERZIC A » TES SRR
By, MEOBEENEEBHICoNT, FERN
BIENENEKGERRTBEDEE2bN5, - T
WE P EN oz 828, EE%TREUEHEACERS Z
&7, BLAFEDHMERTHETLET EDOTSH
A5,

BHEEZR LESERLIBRT 2EAYTRT &
ToHEDD, ZEEHLD OERLSMC—TERI S T TE
EORENEIICON T, BE»SEADELSTT At
N5HDEE2 N5, YIEFEROSFENER - DT
DHRZE L HFE-> T D,

D LS E—TERIC RN T RGO/ AT i
530 L ThiE, BAEFCERENGE—EROBR
PIERICHEAN, AR X D RFECBEHOEKICH B
TEHECELT A Ik » T, WKIERSEZN, D

T L BHHIEC W B R B DHE D & A % Ofific 2%
FELIREDTH - TR LAYUROWHTE &
wx &,

NIREERMENE D G4A, EXROKS &R, B
KOZNICH LUKRTHBDHIR, RAILGOSHRER
BRT, B—HACL3DLMRIND,

UL OHEWCBE LS & LT, BALLDY
Turnera ulmifolia L. var. elegans T OB OREY
COWTERZ TR, EREPC X - TEESIHE X
hazkl, ERROBROMAKSRE OMICHEREHE
BOH BT LB, K X - TBHIELIEH XN S &
mAsrESHZ B, ERBEEDCLDELL, SROB
BOIERRNCHEET 50 2 2HE LTS5,

EE, EASHERRLETIEY - T, FEEMBIE
WNOKSERINT 5 KEDH D & & ZIFET 5 7DIiK
DORBERS . b, BEXEMREC LT ¥ 7 —
2 —% Vs, BETERTHE o 18 B 00 e §lTER A, —If
Db ORAPICIEE 2B L CRAZ R, Db DIRK
HR AV IREEICE W T BEO BITER HE L, BRI
(KA XX iwRd X Sic, Bk EEed OrsELBiEL
DR L, WK X - 7od Ok < BIELED ik
Moo, TDT LV, BATEH S & karhiisiE e BfRic s
BT LB ILSYTE > T D,

RCHHEE LT, X3, BAENKRSOERAER L
MR OWT, EHEORSOERXSEM O D L H
kg Uiz, £ OME, Y1/ETREMOBECH UG
DETRVR T T 558, BEDLTRENR, ChEZE
D OBESOERENL WEND TR L, PRI X
> CTHHEDMEREIN L D THEMRICET A HOH AN
BT U ERA & 7 » THEEM A O 5 At LB Sl
BET U, SNE»S OBKBELT B, EERT
BEZELRNDOTHH D,

Lo L7ahss, BETEICEES AR OB & ROELHE
RESOmE I, SEMEOSEE L I —~KLTn5, H
L, YfEHAOSEA s 3 2BI{ERTE 18 1 00 3044t
BMEPRED L, HEOBAELLESERSEML, ¥
CHBBERBHES L Tnd, ChEMERBETR- 2
R DD » oo sd, MR BRI DR E A
TlLTnkcbe#liahs,

TERDRAHEE,LD AS &, §HRo X 5 BE"
B TICEI MRS DTHE, KEEETOsORIEL
B MCEESENKTH » fco LTOME, MRoBER
CHYMRERZPETZ2HDEELEND, ThkeonT
BELTRS &, ERORAE S ORIhEE M0
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B AR U e T, IR O BB MM Bo CO RGO TE, BIETTRERM L R Ti

LHCRTH - foo XBEFRERGT O O LB kM Hﬁﬂk@%@iﬂhﬂ%uhbtumm%bfe,H
TOXZEETS &, SO TEE L WERBRD BEREmE UCGEDB NI, SHEDOIEITRDM
B Ly LI OIS TRIZEREIICIES 1 ind Heesks3Es,

B, oDz &MEHRORM &AW ORI %4 PEAZE DRI D B HICONTHEIR LD DI
PR LD, Bl BT LEE {8 I, EREEEE RS TAA © R {fio/d LETIK auxin
HO—E# T4k dbD L EBHEINS, BH 2 DO FEDS S @ohfméo""tﬁmfﬁw

BB EREEEY EOERT T, FisEc L < HEHHO REEDET LE LT AR B it

A

B AR T L CEEY 5,  OBRL TIERDBIV 2 ¥ LAk, B, METYE (EHRHES 55T O
FEND L, FMEL T [PAEEE 6 OWRER D FAERIEIIC £ 5 D TiR W 7373)”“”{%’2‘37%150
(16 58 &R), ¢ &R, BELOHETHs OB BRIEARESAE T & B b I B S Je RO TESp
T & BB B B 2R L B> T Db DL PULES

S A HE L TA D &, REOT~0.9 1
TXBTHLD, w%%ﬁ@a‘@ﬂwi, D EJ/A{LI‘E&T‘VJ 20%

) DNWTTH D, IR
i if"Wfljghﬂ)@ﬁ%{C IAA ZDH D THETDADS,  »
ThA v F=ried4 5898, IAA KE 5ZDOFE
Y OWS FERECH 5O, RILTOE AR EEES
N5. ULinLindibAHE A B L@
DARPERIET B & LR v,

~ i & D EEY R TSR T A D auxin & R
7oL, Bt OBIEMI DWW TIHRE LTS &iﬁ’(@J 5
THD, e, BICbiR~e X 5 p
DL, E&ij L@F

EELUCRS,

auxin &JL‘ L ORI OWTITT b BESR D
) RS EROFEED T T T OIE A
$m@m§h@ltk%b,%ﬁ@ﬂﬁfﬁﬁmiof
AL I B ISR DS, WD auxin 18R 2 NGE LT

BRBETH B LWL TS, HEL ~BOLERERT
BB EFHIE, B auxin OIEAZ A, B (R
ERSEO—HWEmLTnwbHE Rt b HRDTH
59,

T Er D s k- T, rivoflavin @i a K18 8-
e DA YT ZOL\"C,AUT]\,‘]Z,*”}‘ B, BERTE O carotin OFFLF ALK 31T % auxin JHBEOEN % L

(1960, 8, 5)
58 E BEIER T 8RB oERE

Qﬂm bR E 52D RENEO MBI KR & w TVDEFRLRD LD 20, AH, ik
PRLNIR N, (TEY Fi 3 IAA 2B L U CHRREE EZ S\ EROETIC L » TR Sk peroxidase
I0HEIEDE, RI07~09 OWHMT TAA J:é<ﬁ 78 flavin BEF A0 UC HeOp LR L, ChiCEEEnT
B0 pink OFtaE FThS, RUBO EEMS RTIAA HFFT B auxin AT T DL EZH5DTHS,

g:[’ﬂ—- PE TN T & 735‘975 zﬁsﬁg}@z)o RzDRED X THRARED FHEARNEL LT carotin TH S Z

BT R (et SV, B XM TWBHETH B, DA
@Wnuéﬂﬁ_ RE1f & DRI %90)&1&& WEE L T BRLIFEC X 50810, F & LT carotin Th 2
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CERMRAT D LR, 2O ENDHET B L,
B X 5 FESRPY auxin TR MAL D HEFT A3 I
CRRHEHITEL LTI T MRS LS5 B>, BE
T, BIEEERC X SRR ER OG0t 0 5
WHEBEES L HEL S,

TSRS auxin OREHAL DR D 4 — 2D FEEE
WBTHS Enbh, HEOCE, A% oun THBRMT
TR T B290:40,59 KRR BV e SEBRIC X B &, 3
A% 26°C DRERGETICKE Lca, 100CoRET
CMHE Uied DI HEE LT auxin EAE LD+ 5 &
EHCETHB, cHICHE L THROBITEC auxin A
— B - T 5B ERETRIE, FTERTERED T ORE
ST (RIEIPC YT l—ESREnn s &, Kige
VARBERCBATE L, FREEDL LR (Kik 26°C DI L) T
TU, G L B < BETEE B OB L R S % 45 & fot-
HELHEATIHDO0H 3 LS5 CELLRS,

L TH o NS OHEEHIC WL, KRB
HWTRERICIEE O, BEATRBY o nidhEn
B ERZRZ T,

VL g8 £ B

T DPRTEI BT B RER OB A K5 & B g e
KILEDZDDOWENL D TH B, BRILOWT b Eick
N I, ZOMBEATHERRELAL 5 8 E Kk
o HI', SEATON MO MERIC & » THTESER X
NBBDLMEL, HEN L OBERICOWTIEIE L T
Vo REBIME T ~fetn, EROMIEREXoT
T 23D LT, BROETERIEEO BTz
EEEEL TG, Lo LEZOMFEERNL TR,
KB OEAL L L AT S LIS EBrd 50T
BT, BEOBRICT—EOREERRFHONEL & &2
H oo, TOFELD SEATON RRXELME D A% B
L&, REHEHEBCRSRSLETE S 10 L S
BLRCHE D TH» T, HRBCEFDHICO S ER
T Llebd TRAEWESTH B, > THFERHEDR
MROBND LR/ LW EES, EBETER
PREEC L > TRIOR LD DBEZCER LT
5EDEZE, BILOTRARTOOREETHS L
HE L, JLROBER LBEL OBIRIC DWTRER LT
Wil ZTRBELE S BN E ZhhiEh b, 5
AR TH B X - e & 24
THY, ThikdEdbrONORKENEOES (H
B) QL > TKEINEEDAEDTH B,

RICEETERSHID A B2 ¥ b v — M DWW TWERD

W<, EE, M, X, FESCOWTHEIN TS Hs
JeiR o A &IEERR & DRA IC X - TEIL OB TR
Uk a v b oo~ L DRSS DSBS B A DL » Tl

&5,

HHOBITEICEI LT, BRSSO TERILTORT
CRESEEL, OIS X > TRACHRAZMNT
oo EBHAMEES D LR T35, HRDBELTs
LAIERD BT WEACE N TELWEESRS
HDTH»T, TOEMERDEH LBLECTDLEEAH
Th Do

K% OBBTEM & AR B RES Ui G, (6
PEEESIC B LU OREBOFHEDMER ALY,
TEFRs S e Bl U CBETEC B % & b, HICBTER
BCEEOBBRL TWEZ EBMbhTn5, B
BNTHIEFRORM AR TrhERO A F XicEi
U, BB onwThmERCESELRD
%, RO E L —BLTWB,

SHig, BETEES LTEFMAERBE & OBRIoOWT
REINAHBERELEZIANS R ADTHDH, KER
iSRS THIIEADEIE L auxin & OB ERBIR
BHo, BEREMNED Y > TEFRPN auxin OFEEE
DBEEDCENEL LR >, DA, auxin fEFD
—DL LT, KMpERED B BT hEObb T L
75 TAGAWA and BONNER®Y & 18 MASUDA® iz I »
THEIRTWE L A0, EUOHGETICY > T
auxin & = OERP—0e LT—BELTWE b0 &
HEE xS, FHICKREROHE, mERERNOmEL
carotin TH %5 & ZAH05, K I % auxin OAEH:
{EDHEO H, D EWNIRIC X - THE B BETEE LR
BOBERNDO—20% T HDTRENLSS b & #HHl X h
LDTHB, OAFROW R E & < BlriEiegk
¥ U Turnera ulumifolia L. var. elegans®*
OitErR, ERAESEETHES & 2 AIER BHEE N
BORET B,

VIL. # z

R (C. maxima) DREEEERTHES st L 52 LT
1956 g 2: 8 1960 45D 5 A ERIC EO, JLkmEFEE (Al
1) OHEBRESICE W TRBRE TR »

FEMENTSRE L U, —EREICE L TR SED
FERRB LN LT L,

HEARET (TR TH- 1,

HEEROKRBERXDED TH 5,
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A BECREIREERONE

1) BREHTICHITIEHMERR

98 EMT, 8, 9, 10 B LAOARKE-» T, HRE
HTIR BT 2K OBFEREL & £ OFA R 5 fe DICH
LT - foo NRIBCHAEBROBSEELR O, BE,
BE) OWREBEHEL THIE L,

1. BAfEXEEAMER e oOnCREXI N, SFEHA
DI TN ENFIZET 17T~25 53D =5 Bb i,
TOEFEWTIE 1% KEC B THERDH 5,

2. BATERBIC X » TEXRL, B iTRbh,
FDERFAET <& ORI L BN HA SR
THOBTEERT T Lo

3. BRBERESMERICONT, FRER1H
Rl EEEME X b, TR R E R & (ELER)
& DORIIXIBD 2 i AHEEIR B R B RS,

4. BATERSZINI®O KBR SBERORII $52~7C
DEBRL I, BENERSCONTET L,

5. BEWEREECY - (EL0ERALNLS, ©
NABIRICEERET DL EL L AR,

6. PEERNZELT, BEETEHRN 1 Bk cs
T Lz,

2 BATECREBTREROE

IREE (22~24°C), WEE(T5~85%) DBt » HkD
FRO —E LT, BITEICT 5 RO & D T 3EE
L.

1 BfESGRSELEELT E B W T ERCTR b
n, F BRI T T RS R e L,

2. BATEIE—EDMEe A ML L, ZOEBMHM
Bz bn5hkbid, BHEROXROFH L IBERAE
TR BTED T bz,

3. BB MEAEREBERIEREOBE X - TRE
A Uk,

4. BEIECABEAEORIERE, WrkthY (BRIH &EYehs
1~2 B3R HIKR) K5 2 b, *DEH—EiFEe
FELTCHHEDBA LRI bInd - 1o,

5. dbEpic X BBITEOEEE, HE 12Lux P FT3
D « 5ciibi, 12~1400 Lux DT BER IO
FTORBEICEZRS NI T2,

6. SO IRBFICI NI, BRI L - THITEREE
DOREEZ I - I,

7. WSRO, FHOCHRRERBTEOEIE RS
iz,

8. BAETEO—EERT (8~9 i) wwihid, WPk

DEEOFEE TR (A%, Witk LTKiciEL
Td) EHRBTEN b,
(8) BATEICR(ZTIREDR

JE# (500~1000 Lux), BEE (70~85%) DB
HREBE O —Ee LT, BELRE L OHKOWTE
Baa 172 » ¥

1. RBEDEOER (25~26°C L) FTrk, Mg
DEBCH 2300 THERRARTH O, RBENTD
BRIR (12~14°C YF) T TR RO F bbb 5
S EMT b, 14~25°C DRESHETE, B
BT CRIER B (E TN, BESKIC Sk
> TEBIER RO B k2% iz,

2. WHEFFCREER BRI R DIz, HE (12~14C
PIF) T 10 BREDL FALES B SEAH - oo

3. MERXTTHEREL LD &R (25~260C k) F
TREETHCREEZReTd, cOBIFRSRBET
TORBIFHEBEWEB < Rbhi, XEEORE I X
o THIL A EF LTSI ELE Uk, b, BRE
HEATHS THRERBRICHH L, SR sy
AL,

4, BETEESZIIREC X » THE IR » T,

5 BHECRZREMSEL Uitk -7,

4) BIECREBINBRLBELORERRE

BEfEIC R TR Ao 2 RERUCRERKHHELOH S
DNTERZ T » oo .

1 BB RT3 R L IRE L ORici & O FEEIBIGR
MRLND,

2. BB SEIECEERIE, (EEORRLPREE
CX>TEND- I, I, BEOT TREHEI N,
LU SIEEOBRENEATHL TRENRL R
Mo P,

5) BATEICRIZTREDORS

AREBROHPY (B 55~100%) Tik, BEFEHEH
TEEXETHIERETELLD v,

B MIEEZOAABKHIY FA—ILICDNT

—ERECE LR U, BIETTRE R B Ma A
THR L 5, REEVBILOR LR K4 & 5%
HOTrEE, *otk, BEETEEGFTFCBTCtic
- T, BATEMZAR ABMIICa v b o~V S NEnE
221° U o .

1. BERHFCIDELDH, BRAREDOLDKHL
95 LB (BRI 2 (R E X8 % ¢ L DSk,

2. —EREROBREREGT TR, HAREDOLOK
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KU 7 B, BITERZILES ¥ 5 o & ki,

3. BAEOREREEOEHEER L 5 OILERT
HD

4. SO IS CHIEROBMEL TS LiIC X
> CRIFERZ OIBER S ¢ LR FRTTETH - 1.

5. BAfEMZw ABMICEEREEI RS EE, M
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corms.

This paper reports studies made in order to clarify
the mechanism of blooming of squash (C. Maxima).
The work was done during the five years 1956 to
1960 in the experimental fields of Hokkaido Univ.
(Sapporo). The experimental materials were cultured
in pots and used as pot plants or as cut flowers; only
male flowers of uniform maturity were employed.

The variety that was used in the tests was “TAKE-
UCHI”.

The results of the experiments are summarized as
ollows :

A. Influence of Environmental
Factors on Blooming.

(1) Blooming under natural conditions.

A study was made under natural conditions to
clarify the relationship between the time and .progress
of blooming of squash and the atmospheric factors,
light, temperature and humidity. Observation was
made on four occasions {during the first 10 days of
July, Aug. Sept. and Oct. respectively) in 1958.

1. The blooming time becomes earlier with an
average advance of 17 to 25 minutes per month, as
the season advances.

2. There is no difference from day to day in the
time of blooming. The time elapsed from the onset
of the first flswer to bloom to the termination of
blooming of the last flower was approximately 1
hour.

3. With each one month advance of observation
the monthly mean day length shortened by approxi-
mately 1 hour. From the above, it is conjectured
that a close correlation may exist between the time
of blooming and day length.

4. With each month’s advance in the course of
these observation, the monthly mean temperature at
the time of blooming lowered by 2-7°C.

5. No. consistent tendency was seen in any re-
lationship between blooming and humidity.

6. Approximately 1 hour is required from the
onset to the complation of blooming in any one
flower.

(2) Effect of light on blooming.

The other environmental factors (temperature 22—

24°C and moisture 75-85%) being kept as nearly
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uniform as possible, the present experiments were
conducted in order to clarify the relationship between
light and blooming.

1. Casual observation gives one the impression
that the blooming occurs coincident with day-break.
However, careful observation reveals that blooming
occurs normally even under continuous darkness but
is completely inhibited under continuous artificial
illumination. : -

2., Although a definite length of darkness is by
all means necessary for flowering, blooming occurs
regardless of the existence of light at the time of
bloo_l;ling.

3. An intimate relationship exists between the
length of darkness necessary to induce blooming and
the maturity of the bud subjected to it. More defi-
nitely, less time is required as the maturity of :the
bud advances.

4. ‘Darkness and light given intermittently with
1 or 2-hour intervals are ineffective for inducing
blooming.

5. Hindrance of blooming by continuous lighting
results under maintenance of light intensity lower
than 12 Lux. There is no difference in hindrance
between light intensity from 12 to 1400 Lux.

6. Within the range of visible rays, difference of
wave-length has no effect regarding the hindrance of
blooming. Moreover, hindrance does likewise result
under continuance of ultra-violet rays.

7. The process of blooming occurs regardless of
the presence or absence of vegetative organs (leaves,
stem, roots etc.); in other words, normal blooming
takes place even in cut flowers.

(3) Effect of temperature on blooming.

Other environmental factors (light 500-1000 Lux
and moinsture 70-85%) being kept as nearly uniform
as possible, the present experiments were made in
order to ascertain the relationship between tempera-
ture and blooming.

1. Under maintenance of temperature below 12-
14°C, normal blooming takes place regardless of the
existence of light but this is not the case in mainte-
nance of temperature higher than 25-26°C. That is,
in case of such high temperature, hindrance of bloom-
ing occurs regardless of the existence of light. The
normal blooming between temperatures from 14 to
25°C does not occur under maintenance of light;
with increase in light intensity hindrance of blooming

increases.

2. By holding the flower buds of a definite ma-
turity longer than 10 hours under temperature lower
than 12-14°C, normal blooming is caused to take
place ever under continuous lighting.

3. Under maintenance of temperaturs higher than
25-26°C, abnormal blooming occurs even under dark-
ness. Such inhibition of blooming increases in pro-
portion to the time that the flower buds are treated
under the above high temperature. Moreover, the
maturity of flower buds increases and with approach
of the time of blooming, the blooming is inhibited
for an hour shorter time than younger flower buds.

4. Temperature conditions (12 to 25°C) during 20
hours before blooming action have no effect upon
the time of blooming.

5.  Temperature fluctuation is not necessary to the
inducement of blooming.

(4) A mutual relationship between light intensity
and temperature on blooming.

1. A negative correlation of high significance is
seen to exist between the effects upon blooming of
light intensity and degrees of temperature.

2. Only when the flower bud is immature, the
length of darkness necessary for inducing blooming
vary according to temperature condition, that is, less
time of darkness is required under low temperature.

However, as the maturity of the bud advances,
temperature has no effect on the length of darkness
necessary for blooming.

(5) The influence of humidity on blooming.

Within the range of humidity (55-100%) in the
present experiments, no consistent relationship is
seen between blooming and humidity.

B. On Artificial Control of Blooming Time.

Some experiments were undertaken in order to
ascertain whether it would be possible or not: 1)
To hasten the blooming by artificial treatment of the
flower buds giving them conditions which induce
blooming; 2) to postpone the blooming first by
placing the flower buds under conditions which
inhibit blooming, and then by transferring them into
coinditions where blooming could occur.

1. The author was able artificially to hasten the
blooming time by about 5.5 hours compared with the
time under natural conditions or to defer the bloom-
ing time. to about 7 hours later than it would have
been under natural conditions.

2. An intimate relationship exists between the
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limits of possibility of artificial control of blooming

time and temperature.

C. Morphological and Physiological Observation
of the Action of Blooming.

1. With advane in maturity of the flower buds,
growth parallel in direction to the main nerve of
the petals is obviously greater at parts near its tip
in comparison with other parts, although growth
takes place in all parts of petals. The velocity of
such growth is rapid from noon of the day before
blooming to evening of such day but is slower than
that from above time to the time of blooming.

2. At the time of blooming, the auther compared
the relationship between size of epidermal cells and
tissue cells under epidermis in main nerve of petals
under possible conditions of blooming and that of
petals under conditions inhibitory of blooming. It
was found that in the inside of petals, the size of
epidermal cells and tissue cells under the epidermis
of the former was remarkably greater in comparison
with that of the latter; however, in the outside of
petals, there was no consistent tendency in the size
of epidermal cells and tissue cells under epidermis
between the former and the latter. In other words,
the possibility of artificial control of blooming time
under low temperature conditions becomes greater
than under high temperature.

3. The direct factor necessary for inducing has-
tening or delay of blooming time is an artificial
covering light, i.e., darkness.

4. It is not possible by decreasing only light in-
tensity, to induce hastening of blooming time, al-
though it can be done with the rice flower.

5. In artificially inducing a hastening or delay of
blooming time, there is found to be no difference in
blooming time of plants in one and the same plot of
the experimental treatments. The time elapsed from
the onset of the first flower to termination of bloom-

ing of the last flower is approximately 1.5 hours.

D. The Relationship Between the Action
of Blooming and Certain Constituents
of Petal and the Osmotic Pressure
of the Main Nerve Cells of Petal.

1. The water percent of the petal becomes greater
with increasing maturity of the flower bud. There
is no difference in the water percent between the
petal under favorable conditions of blooming and

that under unfavorable conditions.

2. Under similar temperature conditions, the water
content of petal under darkness is greater in com-
parison with that under continuous artificial illumi-
nation.

3. At the time of blooming, reducing sugar and
non-reducing sugar percent of petal under possible
conditions of blooming are obviously increased as
compared with percentages under impossible con-
dition.

4, The starch content of the petal is decreased
with advance in maturity of flower bud. Further,
at time of blooming, the starch content of the 'petal
under favorable conditions of blooming is lower in
comparison with that under unfavorable conditions.

5. As a result of tests made on carbohydrate
contents of cut flower petals, it was found that there
was no difference in rise and fall of carbohydrate
contents with the advance in maturity of the bud
between possible conditions and impossible conditions
for blooming. Carbohydrate percent in each material
observed in cut flower was smaller than that in pot
plants.

6. It was found that osmotic pressure of main
nerve epidermal cells in the inside of petals was
usually greater in comparison with that of cells in
the outside of such petals.

7. Moreover, the author compared the relation-
ship between osmotic pressure of main nerve of
petals under possible conditions of blooming and that
under impossible conditions. It was found that in
the inside of petals, the osmotic pressure of the for-
mer was remarkably greater in comparison with that
of the latter, but in the outside of petals, there was
no difference in osmotic pressure between the former
and the latter.

E. Relationship Between the Action of Bléoming
and Growth Regulators in the Petals.

1. There is hardly any change in the activity of
growth regulators in the petals with increase in
maturity of flower bud from 12 hours before bloom-
ing to the blooming time.

2. Distinct difference is found between the activity
of growth-promoting substances of the petals of
plant under possible conditions of blooming and the
activity under - impossible conditions. That is, as a
result of bioassay with straight growth of Avena
coleoptile sections, it was found that growth percent
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under the former became 20% greater than that of
the latter.

3. Growth regulators in petal were measured by
paper chromatography. As one result, it was recog-
nized that Rf value of the detected promoting sub-
stance was 0.7-0.9 and coloration of paper by
spraying with Ehrlich reagent was pink; on the
other hand, Rf value of the control lot which used
IAA was 0.4-0.5, From the above, it seems con-
ceivable that the growth-promoting substance in the
petals of squash is not IAA itself. As a result of
such Avena coleoptile tests, the peak of growth-
promoting may be stated to be in the part of Rf
value 0.8-0.9; in a part having slightly lower Rf value
than such Rf, the existence of growth-inhibitors was

found.

F. Influence of Artficial Application of
Auxin and Glucose on Blooming.

1. The flower buds of pot plants treated under

conditions preventing blooming were used as the
experimental materials. The present experiments
were carried out to learn the effects of application
of auxin and glucose spray in inducing blooming.

a) Under temperature 22-24°C and continuous
artificial illumination, although the artificial induce-
ment of half blooming is possible by the spraying
of auxin, the spraying of glucose has no effect on
the blooming.

b) Under temperature 27-29°C and darkness, no
effects of spray application of auxin and glucose
were found.

2. When auxin and glucose solution was ab-
sorbed by cut flowers under conditions which inhibit

blooming, no effect on blooming was observed.
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