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Phenological Studies in Revagetative Trees
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& L oA, M T2 2FEM &AM (Synchronize) Liehi s, E i H AOILE,
APRIIRIE, BH AT — O R DT B9, AFINICRIED S h i, T H Ric & OBBELMEN
FLTho>Th, HYWORTIUGS R DV, Fie, BEREDA M VARZTIWIRD, KEHEAT —
SOMITE, COWBOREDOHE AL H > Th, T4 7V A 21D TERE » IFCHETT 57,

— A4 ORI IR S BIE DMEA T B 1 % Oryza sativa L. T, WHEAF— AL Lz &2
D CAEPERM AR S TR D, HIRCERAER St U, 4O R BN 0 7R m i &
RTWB2, ZORR, 12T, HHEAT—o&kEE LT, HEEoME, B8, &%, REIRE
Te EWIE U B0 MM bR g i B fe » T B T OB, BUE 2 57— 2 OB, aw, L
Mgl (7 2/ mo—) OB LTRIHLA T b,

Kbk L ORIk, DHAERIEI SRR A0 L CORE A 7 — Y OMEfT, RS s Eh 34104
WEEEE T, BB T o b DN, WE AT~ OB b w I EER LTS, LnL,
o lcfiR%y, WHAT— 2 LS L THER L, Hl Lo & LTmR L&zl A Eabi
Bl Fr, G 7 & O BREE MR & P& B TEMLIRS IR U B R BB B B AT, Z 0k
G ISP IR & B BALRIN LB 38 o HiiC, ERBIB LR S h 5 ek, BEo
TREED B2 K S BB 04T A HEME T H B 5 ™™,

F— K=< Y Pinus taeda L.V / % Liriodendron tulipifera L .75 & TUk, KO8R, KRN %
W2 5 EBMBRTHB%, fehTh, SRMO8HLY SIMEDIETIT S 9 Agd DkEH
R B BGE, KIREA D S HIHORE A5 — O OMHET LRGP ERNPAPTH L TWBZ EARELT
Whe LIchi-T, 9 HRBEHHECIIISEMN IR THIETE 5, &2 A, ik L O
T BT 5 4 < ORI A 3 LI ikiE, 19920 E o & 5 I BRRHR & LT, Ok
R OFEE, OMWEHEMEOFMN I EBFANTHL EWE LSV, ThbIE, MMCREMESL LT
WRYRATH B0, KM, WL A rOK, T v OIR%EERT 5 L 0T, S48k Lt
D == KW LIcfagt & LTidd $ D BLEN Tl ik Do HEcHR & 5 ATl Lk T
B, avy T vy Wi Eokd Ok EERE T AL TIE CIERBUKRIBR R RTH S, LrL,
bREOMIKEA BT 5 b1, 6N 5 DR 2 AR THTU, BokKidi ot X 0 38E 25—
D ERNG LICEIE O NBENTH B, SO LK, WEHAT — O ONRE R, BAbHEAE o g
b, BETHLD, ZOREWLMC UHEREE eV, 61, EAT Y ZTDHDIRDVTH,
BUAE, i LIRS S Rt ity

AP AR DBE A 7— o, BEMEARIINC KIS h 5 2 & ptg\ rennaasessmn sk Ko
Ik A KIRB %%, 77U vEE (ABA) i EOKIBWEY Il & h 5 &4k E LT—TMic
EB 225 e LT, Viwmrs®, Swrn & Keroro™ , Kramer &Kozorowski B 22 O #EE, ZFEOKIRE
ROW—IHNE LTIEMETE S, L L, KIREBEE OB, &0 bd BN L RIRMRER
LA A 5 — o % NIRRT Clidie < LR IR & 3 5 MBI I SEI N H 5,

Warenne™ ™™, Rowmsercer 5 DT FEE L ORI, 19604E/LIE, £ < o SiHah T
B, WA AROEDKIRBLG H W K i 5T 5 O T, KIROEHRE D b OMENH B, + D%,
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Kraver & Kozorowskr®™ K H HW 0 & - T, BAHEARKOFEOEKIRBEEII VL Db D bh A XET
L EEIERMA bRIZH, bARE T F 72 I RoMesrerr H DE 6% W53 APF9eEm &\ 78009
Bz, WHEAT—vOREMIRIEI NI E LTh, AT — 2 HEONMEICHIE % 3 5 W HEME D 5 5,

Fho, HLMOWR, Hd b, FRRMLSOGER LK, M Mfiors, MeEs Lcgmah
TLESHAELH B, Bl Foxtailing MR IR~ YBEAEOHETHAhD L5 CBEIhTE
fo RO BB A K TRALTT R~ Y D T < Y Pinus densiflora Sws. et Zuce. 18 ETH ALy
WNCEEE XN AP, E7, % Y2 5 Pruus lannesiana Wis. <2, 7 A P.nume Sigs. et Zuce. DB
{6 & PASF OIENLE, EMCIRE » T B ERE ST E fehd, RRICIEBHIE & DI OIEA T2 51
WHRE 5240, Zhbid, HAT— OB & OMERRIC L » THE U BB RN BIch A b
bHT, OB OME LM ERTELAE V2 5,

WEhICE L, B ORTE A T — O, TOBD A h = XA h 0T, ThET
DWE LT T D IERRREcH L B2 bhD, B, WHAT— UOBEIEML <P, B
TAHTF— 2 —%PHAERDLLENRD 5,

FHLAGIIE L LA 0 & LT, SH SIS B & OMAIC 551 5 4 BRI & W5 e L& 5

ETHLDTHBHN, SHNE, B INHEENS BRI S KW, Y v 5 Camellia sasangua
Taons. B ELOY Y v Y ¥ Rhododendron indicum Swewr O A W7 LS > CTIRE L0 ¢4

Lo KWL, ThHHYORALIRE e E 2T 2 L Oy, AWREHR ., chiclb s
AR LS ML, WERIRE LS O R MR 255 AN TR 28 - 12,

B1E  HEEYOSE

ABSTRACT

The natural distribution of Camellia sasangua Tuune. are limited around Kyushu area. The
author examined the main factors limiting the natural distribution of C.sasanqua, basing on
several reports which have been published on the physiology of the cold hardiness of woody
plants (Saxar A.), the phenological changes of C.hiemalis Nakar (Nacara H. & Yuruvar Y., Gor
M.), the genetic classification of Camellia species (Tavura T. & Haxopa N., Kino A., Nacato
K.), and the relations between the plants and the vector animals distributions (Inourz T. &
Karo M.). But they did not explain the reasons limiting the natural distribution of
C.sasanqua . "

Generally, the flower buds of Camellia species were formed laterally (Gor M., Kosua K.,
Kuriva T.). But there are two types of the flower buds, terminal and axillary bud types in
C.sasanqua when examined morphologically.

Although the phenological changes of Rhododendron indicum Swrer have already been
reported by some authors (Kaku S. & Iwava-Inour M., Kuwsmice M. & Taxsucar T., Gor M.),
but they did not offer the phenological changes in R.indicum.
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1) B9 oSS

W v 9 Clsasanqua Truns. O RBEL 3 S I E R T g0 RIS, Jul s 5y
MM E L ST L0, JESMLEEmise s ckLATw% (Fig.1.1) ® —J, ¥7 ¥
3% Cjaponica L. M HHEHR T CRKRSMIK L TR Y (Fig.1.1) , ¥ v H ERNIBNTH D,

— R, WMATHY O KRS B G b 00 B 5 & TV B MRTERSD - Big 1.1 6 I
LMLy hOWERE U COMBEN: D S Bfo A7 BRIz v 7y R LR S EZE 2 bR b, L
M Ulehi b, KRS MRS A OALR L 0 #yg c10° S oMM TR SR TR D, KRS
DREFM P HOBER S b - T b 82 b5,

Sl d B L HIEAETH 5 99 v 22k, IR A h I CBIAET B 98 = o BHAEIC
R F OB IS N, REFOWEDRHMT 5 L E 2B 5, Lnl, %5 v hoENTcH
LRSI, B E T, o =g OMSHED DT B DT, BB FEOHEEWMD LT L,
P IR B A IS TE LMD $7, EAEMOIERN b b 3h 1° b = BT R
SRV HOPIETH H11 I ~12H 1, EWMENE s EdHE b, 09, PIERN
DL, ea Py, AvalEDBR, 7<F, ~FRF T YO, ¥ DI
Bt o Tnieo Pla &b, ZHMETOIEBAKIEN SR B EEZ RS, T, KARSMHO
Kk, i1 OMRENPLETH LMY, ZOMWETE, VWYLV 7Y AR L LMMCIEiERwE
HEibhb,

ZDEDE, VT IBGAREIART S 0w O hAde b A BB, BEHROIMNAEL D

C. sasangua THUNB. C. japonica L.
¥ ¥
l b

bt 427 w . (- 490

Fig. 1.1 Y 2h &y TV F DORRSTIFEDEN

The ntaural distribution (@) and the planting area (Q) of Camellia
sasanqua THUNB. and C. japonica L. in Japan. ( after 11ziMA R. & ANDOU
T. 1974)
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b ZHBMEOHBEFITH B LT v 2l

14 -
D, WRENCAFITH L L EE LRV,
Liehio T, [ifSEEe ™ 0 m o i B 121 o R
N ; ) %D 0 0 !
MO, FIDHOERGEIb-Tw5 & 5T 104 9 o o
font
BABIBERTHD 5, S 2 © o 3 °
‘ = 8- o) % 8
KHEIBEL, 9 v OB, Bk A E@ J o o o
bt -
REEREE % it LT & & 5, tEmc ks 89 O o
== e =
e AEE DB EIR LA T eidl s h, B §§‘4~ S
(3]
GAEDMBIRERET 5 & XPOEFET+ = 4 S o 8 o o
LS, SER LB O B B IR A e F i
) L 0
WEhicwdEh o, Mefians o bk ' May ! June i July ‘ Augusé Sept.
Moo Uice = LC, BROWH T, B Flower buds initiation time

~ BRI A OB K5 12 1 J8 8 . N "
K@ OWIRGRAITDEIBADI o 1 o0 pon, vyt Hysyys L%

WCHUET &, IO 511 LR, 2513 B REORIEA DL & BIE
WA C OB AUS L fotb, BHAEAMIHE S R % E TORME ORI

Months required for flowering from flower buds
ISR & DBGZENKE LD, ¥ Y HD  nitiation time of Camellia sasangua THUNB. (S), C
BAEINL AT LA I & TN % & W4 LTy  Japonica L.(J), Rhododendron indicum SWEET (R)
and typical flowering trees and shrubs in Japan.
(after Go1 M. 1982)

oo, A, ¥V hRESNA18C O, Dormancy group; @, Non dormancy group
UMl Big b EBAED Lis i3, &N T
i, 9 A~10H BB KRB DI 5 ~10CTH T HEME LTV BY LT, ¥ Fvh&
Y7y ARFOREMECE, FEORED 23T, TV IDOELERKRIR Licvp, v 7 v RE0
AETFRIR T 5 40 (Fig.1.2) wh b & L1z,

CNLORW WIS &, Y v BER BT TR S hic v iewicid, REDOE FRLEE
B, 9 H~10A OBUSIRE T, BIEROMRD % $hBREH L, Tichb, ¥ vhicd -
T, WEETCEMEA R LT 277 20 E, WIEREWED S8 L <A F ADMEOWTRD 9,
BEDE TR VR SUDO TR LI &NV 2 b, LT, ¥V hEv T v & 05K
B, AR ORI IER, o o A ERO, 55 s bt 5 Lok, EwE
fiaRcBlh 5 2 BNEBH T NETHH 5,

%) 43,44,52)
o

2) BYNRFEIUHEHERE [HFE C>H23) |

AWFBETUL, Hh v v 8% (C.hiemalis Naxa) Z0—70 [JTFH (voHhy5) | #EEHE & L
THH LIchy, v 38, By Y v Cosasanqua Tauns. 9B 5 R L Twbe Fio, vy
ANEDRIFEDWTIEIF Y HORERFETH L E I F 2 b, BEEY ¥y h v 7y R DMfich
HETHURDH LD, WFhiE L, FORTOBMTCY ¥y hoBEEZI D EEL bR,
ek, M >WTE D Y Y RFOEDPTHRLEVRIITH B &R BRI T 59

RBF AR KT 5 Camellia DEZNRERF L, S—FF 0 X—ET A4 VF L 2DRE— V%
DR LicE A, BV F Y hDOT A VWA L8 8 — L, {10 Camellia & i LTS > &k &
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<, AV Y RFEYTYAREFRY Y hOHRETHLAEMEDBH, T4 VAL L2 —ViITid
Y7o E ORI HEBER I EWRE Lo $ho, AV VAR o v E oYY Comivagii
Makmo et Nemoro & & SIHEEIY W v h LB H B & BT LI 8B, TAFIT—HT A VI
A LDGHDREER, v 72 SF~r o v Covernalis Makino~ N Y 73F~ 4 Y DD/ R — o/ CHHE
BT HREED Z H B Z &R IS T Lice 0¥, Y Y RCONWTIE, ¥ Y8 &9y h oMk
THHESNTHHIREY, R R o B i T A VA ML -Th, TOZENTH IR,

188, VavFavdF B Ui, BUE TRy h & A—M &% 2 APF9eE b 5 pnee |
AKELD WL - TY 2 V% a gy Y hORERERIRL Ui 2 & 205 ms & e ki, 38R AIR
THEREY Y h EWRCEFE BT E v, Fh, BFY RV 2927 F Y hOr A5 — ¥
TAVHALDNRE =V EYPLNPCLTHR DT, VaWda THFEYHP, T 7Y kgL
SN~ R~ FYNDEDNEIEENE NI TH S, L L, BEERIR L ey b n %
WD &, BRI v LY Ty L ORISR LD EHEE S R, ok, Camellia 40
HIEDR L 5 & D LTR8BS o5 TR Y W DL DN Y a9 F 0 W WY i &7 8%
DHMFITH B ATHEME S H 5 %, FENZIIS D Tlouy,

WIS L, WYY SR EME LT AR TY 7Y AR DM BA ST TS EE LB,
L L, RSP 3h vy R d g v hOREMER O BT w528, KEL® 2L 5 Thy v s
FOEHFEARM L e R BESIRIRT 5 2 & MW b it ie » T B e E, BUEEY & v b & 60T 5 4 n
Bl ZDERDI, NV Y AF LR Y Y ORI KERCEFEZ LR DT, AP
Yy vy R L BEBEERE S Sy Y HDEWERICOWTHEE LT,

3) YL hOBEE R

TV % E U CamelliaDIEH L, FHROTIRBCIHB IN B ZEMREVWEIhT W52 % LT,
CN B G THC IR & R HEE O SIS ISR & e —RIIIAAESE, 7o b b RIS ASSERE % 30 LBV~ 7o
b DTH -7z (Terminal Flower Bud, LI FTFB&4 %) (Fig.1.3, /) o

AN

Terminal leaf bud

TFB-1 /

-

Lowest Secondary
bud“;%ile bud scale
Stem
Terminal bud type Axillary bud type

Fig.1.3 Y2 h OIEFEDIEIEDEELE
The loci of the flower buds of Camellia hiemalis NAKAI
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TFBidFEET 5 &, FHTHAREFL VL RKELS KLLMD S (Fig.1.3, £) o 2o, TFB
RIEEFERbR D Z &b H DR, PRI TS5 EBMRE STV, &k, TFBIL1
DOREFH LT LM EERST (Fig.1.3, %), AWUETE, HEIREIhIZ L84,
[l DIELFI G E NI Lie M - ¢, TFB-n (n B E R 2IEHE) &R L.

T, OB T, BIEFTHHTFBM L, 5P AIEIE, b b R UAEESERIE K
Shic, fehicid, TFBh bR A & R MIHEIEZERBR & N, Ao ¢, THOTES 5108

DA EDOFEZERIL O AT £ 5 e RB S B I ntce L L, ROMAIEIEE, FFENE OBIR D & EIZE
THBTFB-2 RTFB-3 & XHI Lz,

Tz, JEEFEIERERC S E NI, COEFEDL L, —RIOMAEIEIF IR & hule k4
TE3E, TibbREIZETH 0, RO PRI —REIZETH A EERTFAE LTl L L, i
FRLIEDERICER S W BIEH DI & A LW, —RIOWEDILEZEEE > b D TH - (Lateral
Flower Bud, BAFLFBE$ %) (Fig.1.3, £) ¥o LFBWE, MFEED HREAC T COR—il i
BETAHIEFE D S CRHTFBEA T & 55, TFBELFBOE A4 5 M OB, BIEE M
SR OB F TOWIEG 0% D A1, KPR CIETFBELFBE X Lz (Fig.1.3) o

Lichi - T, APHED I CHEINLY ¥ Y h O, WIS MEDIEFCTH - 7o hd, Fiilh -
CIZ & Rl U3 5 I RIEFTESE & 7 5354 (TFB-n LLFB) &, TRINMAEAESER S 1o, T
B, TWMAEEZFC O WTE, BB b DL, BEAEIERES ih - DT, R HYIERL
1oo

Te2., YUY ZIEDONT

1) Y FYYIORHERBR Y CONEE
Wy vy Y Rondicumn Sweer L, AV KOV Y DR EERT B indicum OFE R0 HRTWEH,

Fia ¥
N\uﬁ’ '&wwﬂ
R. inducum R. obtum é ° o
SWEET - 420 PLANCH %\; 490
- M
Jﬁ\ s
XV 20 0’ O 0

Fig. 1.4 HYFYYTEFY TV YIDOHTHHDEN

The ntaural distribution (@) and the planting area () of Rhododendron
indicurm SWEET and R. obtum PLANCH in Japan. (after 11ZIMA R. & ANDOU
T. 1974)
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ARBEAFDOHETHH™, © LT, B, fWIFRDErSRBARE CRASA L TR, VAR
B LTWIRNESRTWART, RS MEAEC TR L ATV (Fig.1.4) ¥ 1z, Wy v
TOI T, EINISEED K E WAL i L Sh Tk b, SICHRVEES B 570, KRB
wEhTWB",

HARDE DRy ¥ o, v+ vy oofl, 5= Y2 Racabrum D.Don, 2V Y IR,
sataense Nagar, < /s34 7 & R.oeriocarpum Naka, F ¥V YV ¥ R.ripense Makino, CF vV 7
R.macrosepalum Maxm. 18 ERHIG N T B, TR S DOKRRGAERE, €52 v OB, PUEHEE,
JUNAE D BRI I TR P L E X hTnW B, 2 F 2 v RIS B4 LThW50, Fh
T%,W7$777@H%%m£@@MB#K%MKm%th%mOuk®fﬁﬁﬁﬁ%&f$,W
VEYYOPLEGTETHD L ENbh b, ok, LROWEY Y oD T, b E vy SUAMNOHD
BZESRE, HEDIRCHRLTWIeLZ &b H TP, BRSO TORE LR S RIch - T,

Tofb, BEFTCE, FY vy y (RS RLRCEAE LTI RN OR Ry v o n b
OMHFE) BEO I 290 (FV oYY o by ay Yy OMMELBRS) R.oblusum Pranci,
Ak LT Ey Y 2 Rooomurasaki Maxivo (ERBIE 7 5 <= v v Db A8, SRR, B4:Abh
Twiely) , B 7 Ky o (RBESETHEOFHRDOBCR M LT ler vy vy obdo vy
Flodedyy 2 EOMHT, R T— T O/FR) e EDOREMGIAHBEINTHE7, Zhbo
R, WY@t b o0 g <, dbE ik niEs Sh<uw b (Fig.1.4) 9,

Ik, APHETE, Uy Y+ Yy OORESIITH S [KIB (FA9hZF) | #5010,
KA E E L TR B 29—l & ShTw 59,

2) BUFRYYCOFREREE T/ 0P -

YyEy v o, 3H~4 AUMIKHFEER L CH 3 EBb A2 BoME"pMiE CE v, LR S5 A
i~ 7 A LW ETCE IR TWBET, ZOBDME"#IE, 1 290 7R T 5 Popurus euramericana @ X
5T, BIHEAJRDE Uie M Bl iR Licuw e, H 2 —v & LTR<y (2535) #70
GERBLEELLNS,

Linl, 2naiyyoicdid, 93 Ahf~4 ARt U v, BT Lic 5 A
T o THRDME"DRABR D EEIRTWBE™, % LT, Rhododendron ®“iDME" EBAIED % A 5 — o
WISZHTC, 7w/ 89— OB SR AT IR L > TR > Tu 5 EREIh TV A7,

Y Y7 IR AThH, WL EMREIRTOSA, FRMIEIBHEE & BIIEDIEF &, RIE &M
Lo TR bY, FyF Yy B nTh, FLMEOIFE, k> Tk > Twb40
Tl EHz bbb, $f, YVEy Y IDEE, S EFI S50V AL 3 ) Prunus yedoensis Matsum.
I EE LT, BHEEREOWIRNE, 75 v v a EWERDZBE L DI E MRV, TR oM
RBTEBE, BRI, KRIREED L5 b > Th5DTH 5 5 b

Kaku & Inous b, BALOHE R Y v 21k 0 B IRIMRERI O %248 NS o Bl G B o i i 48k % it
L 7Ly (249 VY=Y ) Rsimmsii Puanen (Azarea Group) D{KIRMERRIII127 ~
LA THDZ ERMOLMC Lice 2 E Yy Y DOBIEINE, 7L 7 0d 1 AR ELELEX
RTWEDD, KRS ERIETECDTHA D o Fhe, “BWOME" B yry ko bivol, %
T (BEF) DERIRMAR A TeDIEAH S e BRI EZ D &, THLUT L0 GIFETHLY YRy VD
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T, KRS TURTH 2 & b HMT I h 55, BUE, Ik RULER %,

e, ¥V ERY Y OOEHEEANICRIETH B, B oOWTE, TFFEMWFEOBAMHS ™,
Lichi- T, TEEFRIEF OB, HsEacie s U, EFEOSS RN (ERE) s b, L
Bk, BRI, MifEoMuEE LT, RIBEARICEIES RS 2 EMRELD, COL5 AT
B, BRI, OB OAREEI NS Z L b, MBI, W TIHI2A BT L — < Tk
HEERTE v E/DSVH, i “FoMmE” BMUBOMEEZR LTV ADTHNIE, B KIRoR
S&, “BOME LPHIEORE % LT E e,

LI, FYFYY IR, AR Loy o — bodkic, HBY, 83 (EY, 4% ABEL, *
Vo= bR UL CRIREA F CIOEIERMTFERERT 5 L SR TW3B57, COfSE, &+
Y OORMED, FY vy L0 RAHBE LT, OBFOERIRAHEL, AE Y =+
ACBATY BIIAGE < T B, ORIRIEF CRFIC MRS n 5 0%, S o BRI & T, PR 7
B AT e BAEROFEEND - < 0 Ly, o EOTREMAE 2 bR B, BN S e
Xh Ty, '

B2 BHORESSUBERNAYY U HOBTEICRETHE

ABSTRACT

Three years old plants of Camellia hiemalis Naka were grown at 18 C-constant on 20h
photoperiod for 0, 15, 30 and 45 days from Jun.5 and then transferred to 25C-constant on
20h photoperiod. All of the flower buds had dropped until mid.—October. On the reverse
temperature conditions under which grown at 18C after 25C, the longer the periods at
25C, the greater the flowering percentages at 18 C. Highly positive relationships between
the developments of stamens or pistils and the period at 25°C were found. The development
of flower buds was enhanced at 25C until mid.~August. A short-day treatment from Jun.5
promoted the flowering date more greatly than the long-day treatment in the open, but the
flowering percentages were not affected by the photoperiod.

Positive relationship was found between the increase in the length of TFB~1 per a week
and that of leaf buds. And growth of the leaf bud inhibited the developfnents of the flower
buds, number of stamens and pistil length, during summer season of late-July to mid.
~Augst. So the growth of leaf buds inhibited developments of flower buds (the correlative

inhibition phenomenon).
2 - 1. [FCHIC

BLIRETTTRARLILL 2, KEL*9E 8 A FaLAREORE RS v h ORI BIF 3 8
ARG LICHER, O8 AT, H28COEIRSAUMNI0H h i d THIFT 5 L4 < DIEFIET iR
T5Z 8, OQIEERO 7 o+ A XIS CTHETTIEMEL A, B0 28C TR W2 &, @I
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D5ERT H1L AP E T, 28T TEHENE FETIE L Th, MRS RCEBE LW E &
EHRMLEMT LT, LnL, EMoRE, BIOHEBES&ME Y Y HhOIES OBBICITER Lch -
Tro 2T, ARG, ERRUMOBIRNEN 2 kHSORBR L v & 2 5 HE s, 6 A T n
DF Y, WEDKEONRE, HERS Y Y ORI BT B8 > W TRE L,

2 2. MBS LU HE

40
TR, SIESIEET R - B s DU A

DMK THF LARYI L, <~k 3= 7 Hit%

GBI CAO I LI e LI Bisen 301 n

DY =—sky Mk LY LR, FiliRolll o A7

YCHR Lz 34 v o () ofi% %m}&ﬁ%

o g e 18°C AN
19924 5 J] b 232 R L, 6 JETwe & MW%
IR A Ua i %, dvrli oo =i K2 ik 107 Advanced

OIS~ Utzo 6 95 FLin b, 2005 1 I L 2erody |

Wil S h e BRI D 2 kD Ve — X F 0

voA— (18CHEfi, 25CHHR) &LIFstic1s, 30, Jun.l Jul.l Jul.31 Aug.30 Sep.29 Oct.29

Date
S5HEIE &, Fo#%, 18CHhHE25CIKe, 25T

. . . . o e Fig. 2.1 EBROBHHNDEE

5 isg 5 -

M HIE18TIE, HAb, HIFI8T £25CIeth % The temperature condition in the open ( 1992,
h# L7z (Table-2.1) o ¥/, —fOHEH  Tsu)

) Low. middle and lines indicate dail
Bk, 615 Amb 8 IEHH RIS hi1g —on MHddie anc upper ines indicate dally

min., mean and max. air temperature.
THEBEBCDOTF & VX~ NTHK L, &5

i, O EHC W, 6 A 5 B BN BT HIE % 8 K] (SD), 20 (LD) wiliiL,
R H RO IR &L L (Table-2.1) o % LT, SDABLIZDTHE, WU, KHA15C &
T AP S e, 15, 30, 450 TH b - THKSEL ﬁK%¢#,W%®%TTéiTMﬁ$@t
UMM%J)OEK,MPT@,ﬁ%%&ﬁ&hﬁ%%mib,m@@,%@&,&%ﬁmﬁﬂgé
T %,

gL, +XTCTOTFB, LFB (Fig.1.3) &>, BEH, TE0BEE, 1EME, HEF VBRI

B LICHTAER R, W3V, MW R EDE AR R T A8 EI 2T Il ot, 5, HEE
BB, 1A D 0 Filila &l 3 KO I T — 7%, TR bORICHES: L-TESE & TFB- 1

DFE % ) FAL L - TEH L,

ok, HMMK &L S MEEHE L, BIRKEHEEWACE Ay, R ERT4ED19914: 9 A19H
i, JEZHO0H % 4 T OIBERE (10—10—10) %M L, BIIX K bl T, &b, RN
Wl EEIEE L o e, EROLLhEHEE, ERR ST I LFFRIC L - ThHE L,

2 - 3. BRELUEER

1) BTERRB
25CK-Cld, 104 & Ticdbzf (TFB-1) DOREMNKT UIFE, BENRBER (Do
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Yok

Q

(]
}

T 5TFB- 1 ASBHAE Ul Bid, LUFBHAE
RETH) &, mKTH17.5%, {Bido
~2.6% LM T < 1 - 1 (Table-2.
Do 2LT, FEFHELTY, 5%
VB UV & odRE T B - 1o,
BRI ek 0 B B & ok m S
bR LT b0, 0 v 9 OBITE
BV, 25CHmTE¥A0ETH S EE

a1
o
i

Flowering percent of TFB-1 %

O T = i = 3 T T

FAEY (BN Sep. 19 Oct. 19 Nov. 18 Dec 18 Jan. 17
— )5, 18CIKTik, MKt n1HhH Date

Pl Gt CBAE L 7o, DRAEARIE il Fig. 22 6A5HMNCDERESLVBERENTF VN

WAL 0 8 - 2 (Table-2.1) o DRRTEICRIT R

" ! . Effect of temperature and photoperiod after Jun. 5
TR o> 6 5 Hiz, SHB»SAES on flowering of Camella hiemalis NAKAT
TFB-1) BiZsxhich -1, +o» 1he plants were grown in the growth chamber on 20
( ) o N “ h (L.D) (@) and 8h (SD} (Q) photoperiods at 18°C
#, 6 J1 Fwid18CIK, 25CIX, k&  constant, or in the open on LD ( A), SD (<), and

CUFAL O AR O AT I 551 C b, glf*(}g;al igay“f:“g;ge; *) from Jun.5. The plants
TFB-1 %54 LIz JHEMRBIE S h, 7 transferred to the chamber of LD at 18°C constant
IR (b K 5 TFB on Jun.20 (4), Jul.5 (), and Jul.20 .
1 RAFE LIEBED B, WEhOMECH95% L it Lice Lchi- T, BHIERDIE FIAESED sy
b DFEDE P LA L DT, WS hIZTFB- 1 O% FEl&OMIN%ERT SO TH 5,
F i/, 18CK T, 18CILB SN B1iD25C DM A45 A &35 &, 0, 15, 30HM O YLLK
L0 S PHER DG <, WA-LDAMKIC BT h, AEOHNAURES iz (Table2.1) o 7k, 0
it (6 A5 H~7 A20H) OO EHLIF20~23CTh » 7z (Fig.2.1) o 2L T6A5HME
18T B\ 7z, 18C-LDIX,18C-SDIX DO BIERIL, ZhFENn19.0%, 18.8% CTH v, 25Tk LU/~
LDALFRE L 0 & €5 - fo (Table-2.1) o

BT B %, WATD25 CMIDI D\ THh b &, 30 H IO Tl PRI o3 (1 BHAE SR
R RUT Efe - Tody, BB 6 A 5 B SoBEKT20 03 < $ 13 < fo -7z (Table-2.1, Fig.2.3) o
UL, 15HDBUAEICHE, 615 Hh b DMK CHERD40% SE< <, 6 A20H i b D AP i
6 A5 HH30HEOAM & B8 &2 R DOBAER & /o - 72 (Table~2.1, Fig.2.3)

WX ks 1 B BHIERIE80~90% LA 1T, 18CIK LD b -»fcdh oo, B 1 AL FEh
(Table-2.1) o ¥/, WA Cd, HAHRORNMKK, SDX, LDROIEICHIED A E - 7o h
(Table~2.1) , IEEDOHEMRFPESDK TR, K\ THIBIX, LDIXDOIETH -7 (Fig.2.2) » Lic
Mo C, WA BN E A AR X - TR E 50, RHEUTCHERSL - EWREB S,
LU, BAERE, RROMEAESZT I -1 (Table-2.1) &
”T,GHSH#%,ww%Hﬁw%W&L ¥ S0115°C DN C 8 IRelH] H R D4 H AL % 3 & 7e -
fe& &5, AR D30 HIHILU T CRIIREC & 0 S BlED R 1208, 45 HIHOMILX & BEFEX Tk, i
K& LB PiAE LT (Table-2.1) o LA L, 30, 45H [H]O 0K CRRIFASIAK & 3ER UL 5 7
PATEHIAR A7) Lie (Fig.2.4) o F 1o, SRR R BITEDMEE S h, BATERRE 24+ — SDIX
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EWIL L8 2 — v A3 LT (Table-2.1,

R B

Fig.2.2, 2.4) o

Loz &mb, 615 HnbOI8THMAIEK UL, BRI 7o » Yo, BfEoDnE < e -

oz b wsu%>oik,7nmu
m 5H25°C O B A0 A b4y kR
% &, XWW%%#%FLKOC@%m

DS Mt le »1ee £ LT, 'J/“/:;:< Ll A
IR B OEE Colahic, B4 D4R
Tofkf, &5\, W R AORE A 5 -
O ORI AT D & B b,

2) TEDORE

6 J1 5 A bHoMIE, kbHUw, %
DB OWNE DAL D IEI & ¥ % )
¥ Uico Hiic, 18 CHK TP AHX & Lz L
TR/ N E WD 0 T, HEFVHd
Yoo, M WEEC B i, BTG
VERPAMX D & D L0 b Rt - 1z (Table
~2.1)o B, BAIEDH 1 - 18CK T
W, AEIREL B LU, HET VAR S LW
Wt AEIR B h % < B b te (Table—2.1),

COFER, BRIk AIEDFERE
O JSTEIN 7 SER 63 U & BIAE DR 4t
TlRwE vz b, —Ji, BIEREHT
& - Teh, 25Tk AHE VB, e
WL, WK E 18T D IFE o it
& - 712 (Table~2.1),

A X Cld, 18CIK & 0 & HEd s, 9
WE B E R LY (Table-2.1)
Zhisbicw, BEE COHENRREL -
oy, A, ATRMSIEF O MIE T
B OWTCHRFI T ALEDH A S, Fio,
i UF ISR ORI TIuikd 5 &, FAL
PR & o THET VB Ui (Table-2.1)

FZC, 65 B b OFBEIERIED

g, Tihobb, EFEORELED LS I
WL BT Li-Oh kS i 5 HINT,
K{lﬁ‘z@ g e )ﬁ"’i DA N o)H/}l’t s D

100

Q1
(=}
!

Flowering percent of TFB-1 %

O - i i ¥
Sep. 19 Oct. 19 Nov. 18 Dec, 18 Jan. 17
Date

- Fig.2.3  25°C — 2005/ B & OFTALIE DOHARS & IR ISR

DEVHIBC - 2015 BERFCEINY
YW h ORTEICRIZ T
Effect of the duration of 25°C treatment on 20h
(LD) photoperiod starting from Jun.5 on flowering
of Camellia hiemalis NAKAl at 18 °C on LD ( after
treatment ).
&, 45 days (Jun.5 to Jul.20) ; A, 30 days (Jun.5 to
Jul.5) ; @, 30 days (Jun.20 to Jul.20) ; .& 15 days
(Jun.5 to 20y ; O, 15 days (Jun.20 to Jul.5) ;: €. 15
days (Jul.5 to 20) : *, open (natural day length)

ot

Q

e}
]

o))
)
!

Flowering percent of TFB-1 %

0O T T T = T T
Sep. 19 Oct. 19 Nov. 18 Dec. 18 dJan. 17
Date

Fig. 24 6R58MoOBEEINC- 8RMAEED
BEMIENT Y D ORTEICRIE TR

Effect of the periods on 8h photoperiod (day time
in the open, night temperature at 15°C) from Jun.
5 to Jun.20, Jul.5 and Jul. 20 on flowering of
Camellia hiemalis NAKAIL

The plants were treated on 8h photoperiod from
Jun.5 to Jul. 20(€), Jul.5 (), and Jun.20(&). And
the 15°C treatment was repeared to the end of
flowering time (), or kept in the open on natural
day length ( %).
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FEPABIER A M L (Fig.2.5) o 7rk, Fig.
2581y MY, ThERMITL
TefET TS & - TR MBI B 2R L
bDTHY, FEAKENCELG L (4
p=0.01, JKf : p=0.05, B : fEpILR),

CORSE, WH 7 Arh LR, B
TIERKE B3 E, BB, HE VLR
WA LB B L (p=0.05) ,
&y T b B MESWECRMET V- B iiind A i
(p=0.01) HBB BRI, Frio, 8 Ahdy
LIt C e S o< 0, 0% bE
WHIBEBEER (p=0.01) Bifik S &b, 8
Arpgie, JEF 04 PRERE Eoliziinik & %
WA 8 B & o & HEZE Uiz,

B W > B R S0 ks
WETANPEEC IS, 2T, KON
IS8T HBH25CEC1 CHRTHEEL, LD
BN & OFHPIBIER 2R Lk 28, R %

3) TEEE&TFB-1ORERB

Fig.2.6~2.81z, IHZ & TFB-1DO &%
W, BRI D B oK, 8 A LR,
HIm 25 CECHIETH » 1o (Fig.2.7) o F0H,

A0

1.0

©
o1
1

Correlation coefficient
o
<

0.5
'10 T H i T H H ¥ T
Jun. 20 Jul.20 Aug. 19 Sep. 18
Date
Fig. 25 6F5HNoHROEBRERE TCOREREL

TEOMREICE T D HREHEHOHRE

Changes of the correlation coefficients between
the some flower organs and temperature
summation from Jun.5 to each date.

B, number of petals; €, number of deformed
petals (66) ; A, number of stamens; @&, pistil
lengths; ¥, flower diameters

(closed : ns, dotted: p £ 0.05, open: p £ 0.01)

G LT T BB O §5 50 & BRI Th - T

R UTe WEROMIREIZ B\ Th, B3, #EIEL 4
ThETEDS/NEL (Fig.2.6~2.8) I oioh, =D
W R OB T BE IR R R L, 2

Lo, 18CHK, WX CIIEL L 6D RE I TR TReREwm TBATE, RIRI o 3 B

Wi rbhb &EF 2 bl

BRI O JEZE L JEF O R MR % Fig.2.6~2. 8107779 M3,

I Lz, + 2T,

(Fig.2.9) o & Of5HE,
TR b TR,
(Fig.2.9) o

rncho 1HEBlS 5y olRERBOBBGRAE, FhFh oBiEh

[ CALPRIX PGk, U AN EIE ST
R L

IR Ak & U CIE BRSNS L oEiiihcidsm B (p=<0.05) EoMBIE
TEESED M A B e < I P08, RIEUIC i, BB AAEBIBIMRIE A S s - T

TR A B &, WKL D SPHIED R I - 7218 CRIE, 25TK, WX & 0 & HIBISREAVN & o

T (Fig.2.9) o %7z, WAHXCIE, BRERNOHBIGEM K & <,

£0.01) &t (Fig.2.9) ,
Ez Bhto

H LA, Mok o rBith4
K,%%&%%wlﬂW@ﬁb@Wﬁﬁ
ORI,
M, 18CEK D% Ik &,

R LI BECER LT hs,
ERTOBOMME AL & ORI A%
BedF, fEF LB nThoMBE b LA, THREHROESTY
HELE L A 0 B 2%

BHZE, RIRMICH, »=0.58 (p

Zhid, KEUBEOREBIKT T, HEHEDRENRD - DHEA T o &

RERE— VR EHIZRLNCT A0
Kl Fig.2.10~2.12) o
7 MORIEZ R LI

DRI A o ENTH -2 (Fig.2.10~2.12)
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Bud length{mm)
8

25°C { Jun.5~Jul.20) —18°C

3 8
up o,
: 8

Date Date

Fig. 2.6 18 CRECEMMI-H Y U HOTEHF LEF OHERB
Growth of the flower buds (TFB-1) and terminal leaf buds of Camellia hiemalis
NARAI grown at 18°C-constant.

LD (Jun.5~Jul.20) —»18°C

< «Q
N

May 26
Jun.25
Jul .25
Oct.23
Nov.22
Dec.22
May 26
Jun.28
Jul .25
4
Oct.23
Nov.22
Dec.22

¥y &
@

— Growth of the flower buds; @, Flowering; ----, Growth of the terminal leaf buds

207 20°
151 15°
10 10
51 51
0 0
207 20°
15 157

‘e 107 107

E 5 5

'gﬂ 0 0

§ 20 20°

e 151 15

A 10 101
51 51
0 0
207 207
151 15 .
101 107 Tl et
Z 5 LD { Jun.5~Jul.20) —25°C
£ 8 8 § 8 3 8 8 8 8% 8 3 8 8 8 9§

Date Date

Fig. 2.7 25°CEEFCHESMNIZY Y 2 hOTE3F LEFOBERE

Growth of the flower buds (TFB-1} and terminal leaf buds of Camellia hiemalis NAKAI
grown at 25°C- constant.

—, Growth of the flower buds; Q, Abscission; ----, Growth of the terminal leaf buds
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Bud length (mm)
<O

-~ -~Sl-night at 15°C (Jun.5~
Jul. 5 ] =»QOpen

~ 7 SD-night at 15°C( Jun.5 ~Jul.
20 ) —Open

May 26
Jun.28
Jul 25
Aug.24
Sep.23

Date

Oct.23

Nov.22
Dec.22
May 26

Jun.25 1
Jul .25
Sep.23
Oct.23
Nov.22 1
Dec.22 ~

Fig. 2.8 S CHEMNIZTH 2 H OIEHE LEFDHRERS
Growth of the flower buds (TFB-1) and terminal leaf buds of Camellia hiemalis NAKAI

grown in the open.

—, Growth of the flower buds; @, Flowering;----,

¥R, WRAXCIE, R & FEIFO RN,

FOMREEDPIR AR Licd 25,
Ehiz, 18CKB S h A HiOMIE N
e TWTh, A CRESRLETo MM
PELERCH - o (Fig.2.10~2.12) ,
WA v ) ORELE L AEEE ORI E AT
o, ThEhOEE, =frF—
DHEPE & T DR B DB R ST 5 LI
bhs, £Z7C, lﬂM%kb@H%
P, BB A v, ELE, JEFO
lﬁM%kb@m&ﬁ,%iﬁ th
ENOREDOBEES y & LTS
Bk ®Zin-toh, HIERoRES
BRI oK, BEE, B0 E
10 W i 22 D JRBIE R SR A Bug T &
WO BIEEED b hish e, OB
fRidx oMM LR Cicie -
foo LTcHoTC, ZRXAF—DH:GEE

Growth of the terminal leaf buds

BT E S B A B s (Fig.2.12) o #2C, EIELAE

1.00 -

0.75

0.50 -

Correlation coefficient

© @
N

8 &
! 1

-0.25

EOMBBIR (r=0.61, p=<0.01) »EBH BRI (Table-2.2) o

| T T

Jun.b - Jul.20 - Sep.2 -
Aug.8 Sep.14 Oct.22

Fig. 2.9 BRREDOEWDY Y v hDOEFLIEFORER
DR DR O LI RITTH

Effects of the temperature on the changes of the

correlation coefficients between the growth of flower

buds and the growth of leaf buds of Camellia hiemalis

NAKAL

O, 18°C; [, 25°C; A, Open; V, All of the treatments
(closed, ns; dotted, p=0.05; open, p<0.01)
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© 0.0°
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<
3 0.0
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25°C (Jun.b ~Jul.20) —18°C
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N
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<

Jul .2
Oct. 23
Nov. 22
Dec. 22
Jun.25
Jul .25
Aug.24
P
Dec. 22

S
Qct. 2
Nov.

Date Date
Fig. 2.10 18 CEEFICEMTI=Y Y 2 H DL LEFDBEBDRRZEG. A )DL
Changes of correlation coefficients between the difference of leal (LB, ---) and

flower (FB, —) bud length of weekly increase of two successive weeks (G.A.) in
Camellia hiernalis NAKAI grown at 18°C- constant.,

0.27 0.27
. 0.17 o.11 ’,A‘\
©0.07 007 TN
-0.17 -0.17
-0.2 0.2
027 0.27
. 0.17 0.17
O 0.07 R 0.0 e f O
0.1 011 1D (JunS~Jun.20 ) —»25°C
0.2
0.27
017
<
30.0
-0.17
0.2
0.27
<01
00,01
-0.17 . e -0.11
18°C ( Jun.5~Jul.20) —25°C LD { Jun.5~Jul.20) —25°C
0.2 -0.2
uwy
] 8 I 8 &8 8§ 8§ 8 R I g8 & § 8§
g 5 @ & « S I3 g v o a. o :
3 <] o 9]
5 3 & 4 8§ 2 & S 3 & & & & &
Date’ Date

Fig. 2.11 25°CREICHEMNIY Y U h OTEF LEFDOBRERDBRZEG A )OTIL
Changes of correlation coefficients between the difference of leaf (LB, --- )} and

flower (FB, —) bud length of weekly increase of two successive weeks (G.A.) in
Camellia hiernalis NAKAI grown at 25°C- constant.
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0.27
4‘; 0.1 .
0 0.07
-0.17
-0.2
0.27 0.27]
< 0.17 0.17
¢ 0.0] 0.07
017 017 SD-Open
-0.2 -0.2
0.27 0.27 SD-night at 15°C {Jun.8~
; 0.1 0.11 Jun.20 ) —»Open ,
i 1 ] — LN s
< 0.0 0.0 - = -
-0.1 SD-Open ( night at 15°C) -0.1
-0.2 -0.2
0.27 SD-night at 15°C { Jun.§~ 0.2 S$D-night at 15°C (Jun.8~
4 01 \\Jul-5) —Open 017 \Jul20) —Open
¥ 0.07] N 0.0 .
-0.17 -0.17
0.2 027
§ &8 § 8 & 8§ 1§ 4§ 8 § g8 & 8§ §
g - o o o o S ] — o &, o R o
5 5 2 & 8§ £ & 2 5 & & & 2 &
Date Date

Fig. 2.12 BARECEMNICYY 0 OIEH LEF OBEEOBERZEG. A ) DRI
Changes of correlation coefficients between the difference of leaf (LB,--) and
flower (FB,—) bud length of weekly increase of two successive weeks (G.A.} in
Camellia hiemalis NAKAI grown in the open.,

M OPIGR N IESE L AEIE O g
T T, HEFLALFORBEOMEAE DT, KT AR 1R S LHBIPMR R RE Lic, 20
F, T, JEF O R OMEEIROBORE & A5 e A OHBIBIR I H » (Table~2.2) , #» 5%

WO EOBEXENKEL D &, K
DHMOFAEGINE < Ie B &0 5 HiFhH
DB R, X5, EHH LI
WORROMMEE S, Zhisdiid s
WEHHHCBIEFOROBOGHEED
BIRA B Licd & A, A DB

(r=-0.47, p=0.01) HAD LRI
(Table-2.2) »

ASEOEBIT BT, TR E%
R U (BT dabhioh-
e, kT AL (E3kLU4
B), Y v HITCAEoRE (8
F=EHFORE) LIEFORE N
BBt b b, 2D ERHHT S
&, BEFEIEFE R G Lie 23S

DA e - T

Table-2.2 4427 OFEHF LIEFOHEER OEREDBER
Changes of correlation coefficients between the
difference of leaf (LB) and flower (FB) bud length of
weekly increase of two successive weeks in Camellia
hiemalis Nakal grown at 18°C- constant,

r
G.A. of LB - G.A. of FB 0.606*
(G.A. of FB - G.A. of LB)

G.A. of LB - G.A ofnext week of LB -0.612*

G.A. of FB - G.A. of next week of FB  -0.470*

G.A. of LB - G.A. of next week of FB  -0.466*
(G.A. of FB - G.A. of next week of LB)

*, p=0.01
AG, Increase in the bud length per a week
G.A. = AG of a given week - AG of a preceding week
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R L, Z DBIFRDZ h 2 h ok o i 1.0
ST S i, BT
5 ENHB M -1 (Table-2.2) o gj 0.5 -
FZC, BEFEOREN, P ED LS %
TR BUET O G 5128, 6 /] 8 0.0
o}
SHLMEDIS RO B O MER EBIER, 8
[
PHAESR, HE&WBL M vwREDMOMBE 0 -0.54
e
BB A RS, TOBEW~, ok, 25§
CETUBHE Llsh - e (Table-2.1) 1.0 1 T x T T T
- . _ Te} @] 1ol [0)] <t ® 28]
Fhe, WA CEBIE N T LLISE, DHAE 1 T S O A
REWOVIEGIIE, WICHEMN RS R 5 2 2 2 2 & &
Mo ted ¢ (Table-2.1) , 18CK OFEE Date
DI EE Uty Fig.2.13 H¥ U hOEFORER EXIETRTEHED
, et e : FTER, TEROEE, LoUICHERLD
OBk, Mo ER N A E < R OT{E

fe b &, BHTESR, HE9DG3, METV B Changes of the correlation coefficients between

y " _ the leaf bud growth for 15days and flowering date
}\»jm u)ﬂ:fi[ﬂ]i]lnjg(x}) bhfn— (Flg.2.13> o /& (*)’ percentages (D)‘ number O( Stafnens (O) a.nd
D, ZhbHOMBIREIL/ NS <o pt,  pistil length (@) of Camelilia hiemalis NAKAL

THTFR~8 A Emicie s &, HEHRE
ki (p=0.05) , 9 APFMECEBHOEEMIEET L (Fig.2.13) o Lidi->7T, EMoiEsEon
BARGAEF DO REFHEINTH 1o & B2 Hh 5
%WVﬁ@%%&%%@&&K%TbUkwwk#%,%%@&kﬂ%w Bag 4 £, EFoORK
RHEORCEH B EE 2 BRD (Table-2.2) o S B, ¥4 v h O L IEHWE, MIEE 7R Uik
D HRET B0, BHEENOE b S, S ORPHEE T BT H - k- (Fig.2.10~2.12) o
LinL, HEFOREDOMEZESL, ZhicEd 21650 ROBO G & OBlciE, 4538 s A o HEBIBH
DD bt (Table-2.2) o Lichi- T, B LAEEN RN U SR, M a5 i
LEMBHERET LD EEL SN,

B3FE BFALOEREHNYT L NORRERS VICEAIFEOREIC
METHE

ABSTRACT

Four years old plants of Camellia hiemalis Naxar were grown at 25C-constant on 18h
photoperiod for 0, 15, 30, 45, 60, 75, 90, 105, 120 and 135 days from May 10 when plants
started the spring flush, and then transferred to 18 C-constant on 18h photoperiod. The
flowering percentages became higher with over 90 days treatments of 25C.

In the other experiments, the plants were grown at 18C-constant on 18h photoperiod
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from May 10 and transferred to 25C-constant on 18h photoperiod on May 24, June 9, June
24 and July 9. And then, they were returned to 18 C-constant on 18h photoperiod after
the 25°C treatment for 15, 30, 45, 60 days. It was required for opening a lot of flower buds
without abscission to subject to the condition at 25C~constant on 18h photoperiod from
early—-July to early-August.

The flowering percentages had a highly positive relationship with the development of
stamens and pistils, and they developed well when placed at 25C-constant from Jul.9 to
Aug.23.

The plants grown at 10C-constant from May 10 formed no flower buds and 87.1% of
terminal (leaf) buds sprouted (lammas shoot). Under the constant temperature conditions
of 10C, 18T and 25C, lammas shoots were observed at the leaf buds where no flower buds

were formed.
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% T AL S — A S e B IEM IR 5EL Oday ]
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. e _ 15days (74 1

A TR, W@t T eiEnf < s
L, E LT, QUEHORE AT — volivi k- 30days 7 |
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|
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T, E2HMOERTE, 75y v DR THED
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3 2. MH&LUHE
MaylO Jun.9 Ju1.9 Aug.8 Sep.? Oct.7
ST, 150mE = — Ay b CBk O L Date
Wi & U5k O, B L4y Yy Fig 3.1 RER3 - 1 DRIBRT Y2 —)b
o e g e A A e The duration of the 18°C and 25°C (18h
T30 OuE M- 1o foks, RERPHARIC S0 photoperiod) treatment in Experiment 3-1
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FE N B AR b o~ de s . photoperiod) ;
28.9em, 1902 L}Bﬁkghtb‘@%\é&mm"g/ﬁ [, 18°C-treatment (18°C constant on 18h

TH -1, photoperiod)
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Fig. 3.3 25°CIEIRALIE DHARS SEFHRODE DY, 18 CT_E.,E??E#TL szt 2 OTE
fE3F (TFB-1) OWRHE, BATEHICRITIR

Effects of the 25°C-treatment on the duration of flower buds (TFB-1) formation

and flowering of Camellia hlemalis NAKAI grown at 18°C-constant.

@, Flower buds formation ( —@— . 50% of flower buds formation ) ; O, Flowering

(&, 50% of flowering median)

TFB-11k 6 Hhfh s 8 A OB S hic (Fig.3.3) o F1, HRDEFH (HIRX)
B LSTFB-1 DB BIE7 A3 H (£6.20) Thoileh, WEK LD SHEBICTED SR AR
PAdm b ileh - tc (Fig. 3. 313 A o pdfliAa R L1z) o

5 H10H~ 5 25 H DI, 18 C it o LB OTFB-1OIEH A i3, 25CIEm» i ABiK &
DAHFEC (p=0.05) P bhtc (Fig.3.3) o ¥V IOEHFEDOEIE, BR—EACREIRS &
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Terms of the 25°C-treatment from May 10

Fig.3.312i%, TFB-1DBIER 733 Lo 0 30 éo 90
Lo L, 3 A EDUBMRICE W TIEFDOIEE
T AN IR S h b 9 H~10H %
TR I8 CI B S Rlctcd, BHAEH &

Fig. 3.4 S5 RB10BMS D25 CIER DM DE LAY

ISCIEREHT TER Sz F o hd

K OB % R 2 BUAIERD Hh e b - T,
=73, TFB- 1 B B o0 PG,
BELLBEFTLTR oo (Fig.3.3) o

FTERICRITTRE
Effect of terms of 25°C-constant on 18h
photoperiod from May 10th on the flower buds
formation (per all of the shoots) and flowrering

percentages per TFB-1 of Camellia hiernalis

€27, TFB-1DRH &HHIEH OHIBIBIR  Nakar growing at 18°C-constant on 18h
LB LICE A, WIhoWmKcy, faBy  Photoperiod.

The vertical bars indicate the minimum to the

FRE 120,650 L (p=0.05) TH 1o maximum value at each treatment.

EER 3 — 1 kBT 5TFB-1 OBIER % Fig.
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ThbH7 F v Yo DML DU T, BHIERN50% LA LT 5 iy, 25TCI90 HiMLL ki<
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HEBbhEDT, 4%, WHMCT Lz,

K3 — 2B ATFB- 1 OBIERIIFig.3.5107R Lizo 5 A25H, 6 A9 H, 6 H24H, 7H9
HIZ18C A H25CIe ¥ &, 45HLUTF ONBE-CIdBITER 30K FRIE LK < /- 7 (Fig.3.5) o *7z, 60
HOMFTL, BEKRHUMS 6 H 9 ALUMETR V&, BERIED SR LV 2id -7 (Fig.3.5) o
CThikHie, 25C—60HBOMBIT L » THIERN KL D LBVl WZ ERFE LT W3,
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8J1 8 HECoWM, 25Ch#HE LMK T g 504
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LIl T, Y hOBITERE, Wiiork @
S ORI el <, RSB, Suld g 25
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BABAD, - (0 Bas T I T T
Mayl0 May25 Jun.9 Jun.24 Jul.9
2) TEDOFRELZBREDNMR Date of 25°C treatment started
iﬁz “’Cbi' o MD}W%OD. i ﬁ\wj‘/}l Fig. 3.5 [EHPOEAENDIS, 30, 45, BLU
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FE O WG Lic, ATEClE, &b FDISCIERRGTICHIT 076

P RREEL B I, fivcoHLbh3
PR D\ TR B R & i Lt
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Effect of terms and date of 25°C-treatment
started on 18h photoperiod on the flowering
percentages per TFB-1 of Camellia hiemalis
NAKAl

growing at 18°C-constant on 18h

photoperiod.
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Fig. 3.6 M OE, GoUCHTOE LM
TEE DM

The linear regressions between the

flowering percentages per TFB-1 and the

number of stamens or the pistil length in

Camellia hiernmalis NAKAI.

Number of stamens : r=0.83, p < 0.01

Pistil length :1r=0.84, p £ 0.01
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length of Camellia hiemalis NAKAL
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FEICRIETRE

ABSTRACT

Three years old plants of Camellia hiemalis Nakar were grown in the green house from
Mar.18 to Apr.18 to force the leaf bud sprouting. On May 8 immediatly after the spring
flush, the plants were given 0 and 20g IB-fertilizer (10-10-10, 90days-type) per a plant
(pot). On May 12, Jun.1l and Jul.11, the plants were taransferred from the natural open
to the growth chambers at 18C or 25C-constant or to LD (in the open) on 18h photoperiod.
The time of flower buds formation under 25C and LD treatment became ealier comparing
with those at 18C and in the open.

The number of flower buds on a shoot and the percentages of lammas shoots formation
were promoted by the fertilizer application. Lammas shoots elongated from the terminal
buds without flower bud (A4), with a flower bud which could not develop after the
formation (B), and with a flower bud which abscissed before the lammas shoot elongation
(C). But the terminal buds which bearing flower buds on the same branch did not sprout.

And the flowering percentages of TFB~1 became lower with fertilizer application than
those without fertilizer application, especially when held at 18C-constant after the transferring
on Jul.1l or later. The flowering percentages showed a negative relationship with the

percentages of lammas shoots elongation.
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FAAEBEPRELER L, SHERE R 2", 55 Y h SO R L AEFE DI & DBIF
DU TR Lz

4 - 2. MBIV HE

FR L, B2 OB &R U5 CRUE, R Uie 3HEAEY F v o (T80 W% vz, i
Mphd, 1993% 3 A18H MM v = — b A~MA L, BHSFE RO 4 F18 H il o = 8K i
DERDME A~ Lico 51 8 Hicld, koo, M0 H & 1 7 DIB{LE I (10—10
—10) 1By Y 020ghE L (JEIRK) , o oMAidiEitt ks 2 s b ioh o o IR .
ek, OLEUEED B H i3 4 A24H CTh - 1o,

HEMERE, EREIEX E S, 77 9 v a @ THOS ALI2B2SH9 A9 HEC, 30HE S, [H¥h5H 18
WH&TBCW%,ihm%Cnhk%%*ht2%@ﬁ%%%m@ﬁm~x%vvﬂmWK%Lto

Ehic, {boffks, 18FHHROMY (LUFTCik, BH—1LDET5) ~B L, ¥, BE, HE
&b B RGO IR & T T

SR, BEITR2NBXK T H o fe by, HEEAEARIE S AR & b 5 & L GRI60MIE) - ks,
7 7y ¥ a ORI B0 A Ak O K & X, Ok E25.8em, BIE19. 2em,  FiEIC LK
ENIHEDOREIEI2AKRTH - 1o

MBI D7 J v v o DBIAE, WEL SITANOBIHEHIO TR TH - 7o hs, 4 A TFicidd -~
DOFM DT FEHERER S hic, To#, TFB-1, 2, 3% XOCLFB (Fig.1.3) MHIRcH%
hick &, FR, PMINCIEF O H & idsk Ulco $72, FC, #M4Ec k0 5 TFBO R
W LIeh T, ®ELERD M7, ok, #EE, MWECBREREOEITES HME Li-sittod
NTEDWTDHRE IV, JUEE» S OB L,

DR, FHEWT L, BE, B ORIR L A28t Lice —J5, TWE, Thbbt
MFEOBEB S I BICE, TOHMEGEEL, BHE LEEC L) - T, T XTOLHFEHFEL
BEDOTI, T, PHERA LRI & &, BHIEH oM, fERE, BTG RS LB ERE,
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Jan.26 -
Dec.27 -
Nov.27 -
Oct.28 -
- No flowering :
occured at the 25°C Do R
Sep.28 1o ; treatments A A
Aug29 - Dbl EEEEEEEE R
Jul. 30 -
Jun.30 -
May 31
May 1 I N A s I S R O Y ey At ey R S s Ay S
P frg F [ fo foe o [ P fre e Do B fo foe P B (o o [ P fo P o foe (o fo (o fre fre (o [me
Z & 2z Z Z 2 Z 2 Z Z 4 2 2 Z oz
I3 299 ¥ zZg e Sz oo oo
=~ B o SR =~ SRR Y P oS = S Y S &
8 5 03 03 8 5 53 0~ 8 53 3 03
=5 5 2 @ =5 A5 F z»a»a<:<%§
| 1scCct  p | 25°c* | | LD-open® |

Fig. 4.1 BE BE BIUREERROEND, 45 2h0O7EFE (TFB-1) OWEE. B
TERICRIZT TR

Effects of temperature, photoperiod and the fertilizer application on the duration of

flower buds (TFB-1) formation and flowering of Carnellia hiemalis NAKAI.

@, Flower buds formation (-&- 50% of flower buds formation) ; O, Flowering (-®-,

50% of flowering median) ; %, 18°C or 25°C-constant and in the open on 18h

photoperiod; F, Fertilizer application ; NF, No fertilizer application

HET B B OV HET W R E LT,

1o

Pl i g RS AR Js S g, SEREVER, HRCRERIEE Uitk o koht, HRokbh
Baw, ERnEcdksd, Pk ThELL,
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4+ 3. BRELUEBR

1) TFEFOH MM

B0 ARG TSR\, TFB- 116 N #liyn b2 S nthy (Fig.4.1) , TFB-1 4o -1
R e x-¢ 6 JJ22H, MRiitE el 6 1ol th -7 (Fig.4.1) o Jods, 3 HI8HIE =L/
ANDAEEZ Inbilcho i ﬂnﬂxm PB4 Hd, 5 H10H (A Ltk & o317 A <9,
TEB-1 O B HE 7 J1 3 H (BRI — LD & DX 141D TH - T.

—77, 5 120K, 25CoH A —LDIC Bl L/ WBL< O TFB- 1 R H 3356 81X 2018 C ot A L 1=
WILK Lo b b s (Fig.d.1) , 202 LGB L > TR S (p<0.05) o & O
B OO, L, Bl o THMES RS Z S S e T, ks, wa‘“hmwtlx‘.
THHELSC &S 6 AILHE TCIETEB- 1 ORBIEHG LTV 50T (Fig.4.2) , 6 H11HLAHROB )
WP TFB- 1 DRI ERE A 52 5 b O Tk loh -1,

100 Aug.19 1 .
- To 18°C To 18°C
% Jul. 20 N
5 50 -
8 g Jun.20 -
B 8 \
g w7 D, L
- 0 g May 21
AT
3 ) Aug.19
s 100 To 25°C g MEII N o5
: =
é ’E Jul. 20 1
4 501A 2 Rt ‘
a S Jun.20 o )
o = D/D/D
% O {3 A May 21 ; T — .
O
':: —
L 100, Aug. 19
= g Auel9, b 0
B =
o :; Jul, 20 1
s o
L 50 g C
L‘ -
o Jun.20 L(%
0 s \ May 21 - ; e
N ~ oM —~ o m —~ oo
M m oM oM m m M@ m m m m m m m @ m
koo [, 23 [,
o = R S OEEE 5 B E B 5B BB
Fertilizer No fertilizer Fertilizer No fertilizer
application application application application

Fig. 42  BROFHIMND18C, 25°C, BLUHH-LD (WTFNBI8EHRE) ~B LIk S HEE
DFEN, 9Y 0 hOEFRHEE SEFRERBICRIT T

Effect of the periods which transferred from natural open to the 18°C, 25°C or LD-open on

18h photoperiod and the fertilizer application on the percent and the date of the flower

buds formation of Carmnellia hiemalis NAKAI.

0, May 12; A, Jun. 11; O, Jul. 11
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TFB-2 DI H I, M U4LH T CIRTEFB-1 OB HE & o bR (p=0.05) (Fig.4.2) , TFB-3
WLz b3 B AEERT P 7 <, TR HIC D W TTFB-2 & DRICAE L ENRD B hich - i,
SERIEEC A i 2 BRI R L Ko (Fig.4.2) o AIRTHER T & SLFBOIRNE, TFB-1 49
hETRD R LMEHENRA bR (Fig.4.2) (p=0.05) o

Fho, AEHRTE, 3H18HM L4 AIBHETOAMAE L =~y ATHERL, TOHiL, 188
WHEOWM A Pl s UTHRET Licd D TH 55, TFBELFBIL W Tk, W5 Mg & IEF o 13
HBEH BT (Fig.1.3) , HEIZER e OMEA &, SHRIITEFEB OB AL ST 5
DB BEAS D,

2) TEHFOWREE

TFB- 1 1%, AP OE B H & 3°80% LL EoFiliclZm s il (Fig.4.2) , AMKHTOH
JE et o NI A B —EOBRIERD BRI D 5o TFB-2 DG >wTh, ELRHE
ok BUEEOBINEED SRR - o hs, R & O REENF USE, HRKOTFB-2 O
GOHPIERIEE L) b EFERkE - (Fig.4.2) (p=0.05) o, TFB-3 &, MK RWT
FEAEBRENEh -1 (Fig.4.2) o $i, MIEXKTE, 18CKBET 5L, TFB-3 % LE% %
KOTEAFPIER E N A MERHE Licd oo, JElt & OBIRIEM S 1Tl h - (Fig.4.2) o

Lammas shoot

a2 25} (Sprouted buds)
Yj B
Q 7
o
: ?
S ,»:/’
: i?
St
” 7
o
100 - -
— [ R
v-—: L R e B
= i =
= e
- =5
D Open 8° LD Open
) L }
No fertilizer application (NF) Fertilizer application (F)

Fig. 4.3 BE HE BILUEHEKREOEODGY HOTRIFOREICRIE
TRE

Effect of temperature, photoperiod and fertilizer application on the

elongation of the lammas shoots of Camellia hiemalis NAKAIL

The plants were transferred from natural open to the growth chambers

(18°C, 25°C-constant) or to the open on 18h photoperiod on Mayl12, Jun.

11 and Jul.11 { Results on late-September are shown).

Lammas shoots elongated from the terminal buds without flower bud( £ )

., with flower buds which did not develop after the formation { £ ) . and

with flower buds which abscissed before the lammas shoot elongation

( O). But the terminal buds bearing flower buds on the same shoot

{ ) did not sprout.
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—75, WHEEEOPGRE R L 15E, TFB-2&LFBOERES & oihiciy, § uﬁ@mumﬁ
(r=-0.25, p=<0.05, n=160) MWD H NI, b, TFB-3 LLFBE DML G ORI S, B>
B OHBYBIR (r=—0.22, p=0.05, n=160) NEDO NI, Fio, FHH 1AM 0 LB E - TFB
-2 ETFB-3 OO, MK L0 SHEL (p=£0.01) K&is-le, ZOBHRIE, XHELFB%
Mz B> NTHE CHEE &R o 1o ds, REMEBET L (p=<0.05) ,

Lichio T, M & - T, MR I b OIEFRBGERIIN Lich, 8ok, TFB-1 &9 daE<
R & W 5 TFB- 2 TR PARR IR & RIS TEB L Ch o DL, R E M &, TEFIHK
WIRIAR < fg oo s, W & - TN LA HESF O KL BIIET 5 $ TR F Lice 7o, BHIERM
DT, BT B,

3) tRFORE

B h & e s, ASRTHHHFEL - Flower bud type
TR BN sl (Fig. 4. LFB TFB-1 TFB-2 TFB-3
3) o Hiz, MK T LD BB S 0.00 7 ’ | '
MR E D > e BBEEfHELKEL, Tl
TN T AT H o Toe LTkl
T, ¥V DO EERED
KEWHRLIEbR S, Ik, 8 HI0HL
Mo SR S hinh > 0T,
Fig.4.31i% 7 A1LA & T B L 72 8
R OFER%ZR Lo

MEE T DO HRGMDOECEZMH L7~ Fig. 4. 4 BEOEONY Y v HDLTBEFORERES &
U, WK o 2 Fet s i EF DR EI S ORBBRICRIET R

Effects of the temperature on the relationships
TEMNERE & H AT (p=0.05) K&7e->  petween percentages of lammas shoots and flower
foo F1, AEBROMEIK T, BiEco budsformation in Camellia hiemalis NAKAIL
0.,18°C ; 0,25°C ; ALD open ( open, p=0.05 :

TR LRI, B 18T, 25CHHIET  josed, Not significant )
ks A LHITORERGD 5 B AR LD
B BMCKE -T2 (Fig.4.3) o MEFSIE, fa—n v 8 7 e Picea abies (L.) Karsr. TlE, %#
BERED LA > TEAFORAENIEMT 5 EMELTWE", ¥¥vhEa—n vy b e kific
BT & W, YV HORE L, IR L > CHAFOREMEEEI A D EBbRS

—77, 3HBENLOIMEOKELRETILERSH 5, kH, MBSO T, 7a=yoLHHFED
FEA D= AL BRE L, BHEOMBAIIC & » TR (79 v va) ZRIPCHETEIEE L, +
FAZEMRIE LT KA WL LIz, L L, KEROMEINK, MEHEAK ik, BERZER
§<,Sﬂwﬂﬁ%@MMﬂELAoT%%/ﬁ@im%@%ﬁﬂAb7ﬁ77&ﬂbiﬁﬁk%<Ko
TenEDPBIET A LIETERD - T,

o, ChETORRT, TFBLLFBLIM S NFTHAEN R T A BANHE S iz, AR
T, b, BRENRLTFBY, QLOHREEAERE L > kEae, OQEREBET LY
G, —HOEFELEHFEL LT (Fig.4.3) o L L, TFBRRERFT T2 RET-EMIEL

-0.25 7

-0.50 ~

-0.75

Correlation coefficient

-1.00 -
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AHFIBE S s -k (Fig.4.3) o 758, TFBALEFBH K S hich - =IHY, TFBARE Lk
I TR, B LOTFBAH T LT ER S _RTHBLHIFIC I - R Tl - 1o ht (Fig.4.3)
AR O L R, B U L R EE Lisw & F 2 bt

Fio, BREKE>WThRB E, 5h25C, WA-LD~B L-Kic k0 % LSO R A 41318CIK
L0 bhEL T (Fig.4.3) o ZOFRIE, Fig.4.2CHICAEEDIERIT 10 5 RIS EE & 3 ok
LW Do T, EMFORAEENG LA OIHGHE OB & TS MR Lic & 2 A, W
ThOKUETIERWTS, HHFEDOIEAEILTFB- 1 MR AT 261788 b i (Fig.4.4)
EhiZ, o x4 TOEFI > TH BRI/ NS VWS DD LD FEATH - 1o

COEYI, LHFEORE LI, BEFOMEBHNEHEIET TR, FOBE A TS, HHHED
T LA O RBLIEIN AR T S 5 2 LR bR,

4) BATEIRIR

ABHIER E TFB- 1 OBHIER O i37r=0.91 (p=0.01) OEHBIBR S S, BHIEIITFBR- 1
WHLLTH - o &S iz, & LT, TFB-1 OBfER, B4 —LDIX & » $18CRTH<, 25CKT
WBHAEDR A B Ris -t (Fig.4.1) o ZOMFNE, ZHETOBRTRLEEEE K LTEY, +¥
VHDBET o ARG T h s & v o & RAE TR S, $1, 7 A11ALK
18T Lic 3ABIXCH, MU & - CHBHAERAMET Lz (Fig.4.5) o W4 —LDXC e & -
THAERDIETHEAN A SR (Fig.4.5) o Lichi»C, ML >T, b3 5IEERE RN 5
0, BHIERURA T 5 L2 B,

BT, JEHD%H T, EMBREORMISEECE VL %RR U, I X - THET WD,
M VWROMINEABRT, T LA, i TiEd B0, WK & - THEBBSEERE L &K c s,
BHTEHR DAL fe»7e 7 AILH LRI 18CIe B L
fo MK DR VR, 5 H, 6 HD 2 4M
KEbhbkemot (Fig.4.6) o ZDFEED
B, MKk ATEB-1 D% TiL, A5
HORELNOBERIC LD EZEL BB,

AP THR L Lo, HRKcw, 3
DFEEEIENKE I ->To) (Fig.4.3) , B
R MBIEX L 0 bK< oo (Fig.4.5)
% ZC, TFB-1 OBAER & LD R84
ORI >V THREF Lic &k 2 A, r=-0.53 (p
£0.05) OFELAOHBBEFERRD LR

11z 1) Fig. 4.5 BE, BE, BLUBRBHRRODENAY

(Fig.4.7) o 2D &k, LD HEAE ¥ ORITEEIS (TFB-1)I- R (23 Botm

MRKEL DI LD > TTFB-1 D% Fﬁ“‘“ T Effects of temperature, photoperiod and the

bAREL DI ERTFELTED, XTI, fertilizer application on the flowering percent

of TFB-1 in Camellia hiemalis NAKAI.

WHFORE T 0 ABRHEL LT, ZDHIC O, 18°C-Fertilizer application ; @, 18°C-No

HFEORE 7 ot AR & iy, % T fertilizer application ; [, LD- Fertilizer
Ui &b h b, application ; &, LD - No fertilizer application

100+

50 i

25

O 1 T t i T
May 12 Jun.11 Jul. 11 Aug.10 Sep. 9

Date of treatment started

Flowering percent of TFB-1 %
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Fig. 4.6 BE. HBHE, BIUEHERKROENHY Y HOEOTECK
FTRE

Effects of temperature, photoperiod and the fertilizer application on

the flower organs in Carmnellia hiermnalis NAKAL

O, 18°C - Fertilizer application ; @&, 18°C - No fertilizer application ;

(1, LD - Fertilizer application ; B, LD - No fertilizer application

LA EDKER, ¥y bk EHIRLETTHER TS & ERFORERSGVRELS L HM, TFB-1DF
BEBED TN EROEEGIIETT 5 Z EDBY SN o Te Fh, LJHEORER & IIEF O HE
AR LOMHIER AR RAOHPIRR L, ZHWRRER ULTHF I REE PO IEHF E L h -1,
LIch =T, Y9y O LBEFORE & BITHLNE OGRS 5 & E 2 b i,

ek, REDOWIERBZlc-729 F 9 HE, 49 v hOIEFIIRIICEA S Wik, BESOERT
EFLCWBEZELBNL, COGFIREASHCEBTE, REBEAZLT S h, RRAOHEIERE T
L1, EFORFIMHENEEE2 b5, 2OZ&E, 909 ACEA—LDIEE LikElKic
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%L\Tﬂﬁff‘@:h‘%ﬁﬁiﬂﬁ’}‘ LicZ &Thmansk . Formation
e =D .80x + 95.98
, BRI HRABAY 5 &, & s -0.78 (p < 0.01)
H, BARAE, &AOICHAL LT 2 ok g
B (Fig.2.2) 58S TH B, =
LichinC, ShETSF Y hoEE o
U s clifi s h, 18Ccfitittsh  § o
o e T, o ; RS EN ] - -‘C—é -
HTERRLTELN, Zofily, Hilc £ . ° % “o O TFB-1 Flowering
. 0o © = -0.85x + 64.72
PAIEMI D I8 CHETH B & A D L 0L, 18 ff o oo A ?:a@ﬁga%)
CCEIRADTEES K E Vb D TR 3 © 20 "o ©
. fr )
FORFFME SV, ETrex & 0 QO ; O-O e O
0 25 50 75 100

it ] ﬁx&’@ ‘jm < AN n}i.ulﬂl Z}J” z 5 }7
MEMRTH L, 5K, D9 6HD28THN
BT O R T A 18 C Tk BRTE

L.S. elongation %

Fig4.7 HEORFEREHLNTZE, THHND18HER
HENHEEENI18°C, 25°CIEE & L UE

DESHHIE, @10 5 b D28 CHUBE T LA AL AN Y v H DL BHFORLES)
1602 b B BAERSEA R L, @11 & LTESFOT B 85 & URTER DB

The relationships between lammas shoots (L.S.)

H 6028 CUMTIHISCAIE L » L PH{EN elongation and flower buds (TFB-1) formation

BLy b LB S B0 LUk AR L e o and ﬂowe-ring il:l Camellia hiemalis NAKA! forced
- to sprout in spring

Y I OBHAEHE R & RIS & 76 5 &AL Closed, Formation ; Open, Flowering

DIEVER T EBIERFER LB 2 & %R L
Tbo LIeh-T, 49 Y HhOMMEETESET L, EEOKRIRMBEE -1, FTiobbiESoEMN
MG E AR RG22 FH 2 bl

FBOHE BELGOLUVICESENYH L HOREICREFTEE

ABSTRACT

Four years old plants of Camellia sasanqua Tuuns. were transferred from Suzuka-city
(elevation of about 50m) to the top of Mt. Gozaisyo (Komono-cho, elevation of 1210m) at
Jul.23, Aug.22, Sep.2l and Oct.21. After growing for 30 days at the top of Gozaisyo, the
plants were returned to Suzuka. The flowering times of the plants transferred on Jul.23 to
Sep.21 were earlier than those kept in Suzuka as well as those transferred on Oct.21. But
about 90% of TFB-1 of the plants transferred on Jul.23 to Aug.22 had abscissed with
minimum temperature of 13C encountered twice at mid.-August.

And the plants transferred from Suzuka to Tomakomai (Hokkaido, elevation of about 20m)
on Jul.24 flowered earlier than those of Suzuka. But a lot of flower buds abcsissed owing

to the early frost.
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51, [FL®IC

CRETORT, Fu—2AF v v A=l L HHBEREY & L, v v OO RIEHM > T
Bkl ool £ LT, ¥ vahoiftic, Blloais, MOBROREK FRRETHS 2 &
MW MCie T, $i, BLRT, ¥ Y hORBS AL, KEROAEL O S~ - T 5 2
xR Lo (Fig.1.1) , 2O v h ORI HAEOTIE MR ED L 5 flb > T 50
VUL LTV TR,

ATETH, 0 Y RIS B L ORI O M A b~ L, BTERB OB s oW TG L
120

5-2. MEELUFE

P, SRS O N (BEREA10m) CR- RS SISO WK CHFF LARRAE L, ~ %+
WS O HENE & AR TA0%6 A L e & e LCi R 15em D ¥ — b o Mgk LT Ltk Al
WO THER Uicd 5495 v (EFIO%) offizlivic, TOWPMONE, ME, Hhyv vy %
=T TR, Y Y AORERE LTRbR TV @0,

19914E 5 J] LRIC 7 9 v v o %BHIA L, 6 A % Tl Lo iilni %, 7 A5 Ridino
EEHSomolE (BUF, Sl 45) ~R )

Lico 7ed, Z O RT 5 TFB-1 (Fig. Y\\Mﬂy

1.3) OBEAIEIRIFI00% TH - 120 . {
) . Tomakomai L. 490
ACEI IR I, 1O 7 F 24 B i #0E (20m) q§§>~”
s B AL 5 N P9 0D LA K B N 2 "5(;&
FHRCE P DB 20m O (LLF, ) g%
KET5) ~BCdote, Ei, BREOW * o
O

Vi~ % BT, &SI SALEE~15kmpt

e, BEE1210m OMAETELE (LUF, Katsuyama S
(T B) ~EEN BT % 52 e - 12 (700m) EACYS
e~ OB iE, 10M8k% 7 H23HHh 510 & %8@/
e oy
A21H T30 B 2w 4 [ (&)1 1) & > 0,9
LA i T Ve O [ Y e ko T ELE (o] 5//0\
oy, BIEITC30 H A B 29 B - I g ® ”“&/\ng O)
BT, WU~ Lico 7ok, BIHER @g“@”% ~ Gozaisyo (1210m)
) , e Suzuka (50m)
DB DIAEOBENIILH20H TH Voo F o, @ga
FSBIIIE >Cl, 7 T~ Lt 5%
THECEL~4 » AM, 8 AKT}1I~3» . BRI 30°
AL 9 AKX T 1~2 7 A, 10AKTH  pgs R DIBF LI & (9 H TS
17 ABOHI0X & L, i &SRS

o B L e SR T B T L o The places and the elevation of the experiments,
i, WENTBHEATNEBHEEM 404 the natural distribution ( ®) and the planting

AEbhe, 7TH30HK, BIE,»SEIERL area (O) of Camellia sasanqua THUNB. ( after IZIMA
M o o e o R. & ANDOU T, 1974)
HI D BRI OB S #I700m i L i 4 5
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Fig. 5.2  $8LAERSLEDSEDEL

and the top of Mt. Gozaisyo.

Low, middle and upper lines indicate daily min., mean and max. air

temperature.

g (UF, Bl&35) ~150EEE B L,
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/S — 2 HE % 3emDE X T g v 7 Li,
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G OWTE, Fig.5.28 L U5.310/R L,
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Fig. 5.3 Bl GRBIUFRE) &SE/NMIOKIB ORI
Temperature conditions at Katsuyma and Tomakomai.

Low, middle and upper lines indicate daily min., mean and max. air
temperature.

5. 3. EREIUVER

BALBEE O BRI A Fig 5. 410 5% L,
AERC BT 2BEBABNE, dth, FREE~0BI & Lih, FHESEZSELY &, #HEic
7C~8C, E/PMLTIOCHI®, MLUT5 CREED -~ (Fig.5.2, Fig.5.3) ,
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7 A~ 9 Ad 5O~ OB B &
T, BB BIEEL D S WB MR T,
W, 7HAMm5 2 AR EOWIR, e
R 1L E -, BATEIRS0H Ll
Foeuhien, WIFhLLETOMETSH -
foo Ui L, WIEAT oML » Ao
BeL, DATERTO 8 B~ & hie s,
BAAE DU A B350 HAREE &7 o Too 72,
8 J1, 9 Hm b OBIHAIK b HIEE T %
b, THMS 2 r AU EOAUME T
Kuftsin -t (Fig.5.4)s Lo L, 10005
O 1 7 ARIOMBIBHAES T8 2833 ie s -
fo (Fig.5.4) o —J, 7 AbhHoi/pie
B~ BT, &I L OBHIEE RS
(Fig.5.4) o
Bl EofES, 7 H~10H oz, 1+ A
P EOB B, b bIRREFRT % 2
EN L 5 THAEM - Tn - T,

ETAN, 7, 8 HOMEF~DBIHXC
WTFB-1 49 3 Lah 52 % T Lk
(Fig.5.4) - ¥z, 7 B CHER R Lk
BT, 8 AEC s TRAB R
B, 98O LWE TIiE0% DTFB-1 H4
FL7 (Fig.5.4) o /2%, TFB-1 ki
THWEFT 5, :@wﬁfm Wie < &b
WERR & B 3E ¥, B
BEDHBL LA S DTH M1,

AL, AR, 9 H~10A
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ABSTRACT

Four years old plants of Camellia hiemalis Nakar were grown at 25C after subjecting to
10°C and 18T for 15 and 30 days from Aug.21, Sep.5 and Sep.20. No leaf buds had
sprouted, and about 90% of flower buds had abscissed at 25C without the treatment of 18°C
for 30 days from Sep.20.

And the same of C. hiemalis and two years old plants of C.miyagii Maxivo et Nemoro were
transferred from the open to 25°C on Nov.22, Dec.22, Jan.21, Feb.20 and Mar.22. The
100% of leaf buds of C.miyagii sprouted rapidly at 25C. But the leaf buds of C.hiemalis
which transferred from Nov.22 to Feb.20 did not sprout. Fifty~one percent of leaf buds of
C.hiemalis which transferred on Mar.22 from the open sprouted gradually, and the rest of

which did not sprouted in 25C could sprout rapidly with reversed conditions.
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AERO VT O B\Th, B
R CHRIETTRA BRI -T2 (Fig.
6.2) o

9 H20H &30 HEE, 18°Cil s 7o ALBLX
Lo, 10%6BEORIERICE &% -7
(Fig.6.2) o ZOZ &id, HUMHEOL0
T, 18CHEWIIEY v & A3t % /x
WZEERLTWD, ek, 8 HA2LHMS
10CIE B WK CE, 9 bR E cic g
B0 LA EOTFB-1 23 T L, 25 FCil 0ct28  Nov.12 Nov.27 Dec.12 Dec.27

SRR LT, Fig.6.2 8AhE~9Fhamnbn, 158, 308H

507 Flowering

Percentages (per branches %)

ChE TR L e, AR DI0°CH & TI8CDIIBA, 25°CIERIC S5
- LN - ot £
EEET B E, AEHE 9 A 10/ ¥ HICY S A ORATE, BHSFICRIETRE

. o ) o Effect of 15 or 30 days low temperature treatment
T, 18CTWIEET 545, 10C®25CT g 10° or 18°C from Aug.2l to Sep.20 on the
e Licw LivL, 8 frh4g# ciges  flowering and sprouting of Camellia sasanqua
X o . i _.. THUNB. grown at 25°C-constant.
CTRES B0 LENST, ¥V IO @, 10°C from Aug.21 to Sep.5 ; @, 10°C from Sep.
OISR, B X - TmRE hee{r 5 toSep.20: @, 10°C from Sep.20 to Oct.5 ; Q.
e e e 10°C from Aug 21 to Sep.20 ; . 10°C from Sep.5
FAZLUMATS S, to Oct.5 ; §§ , 10°C from Sep.20 to Oct.20 ; (3,18
WAk S, O IR IR R B B °C from Aug 21 to Sep.5 ; [, 18 °C from Sep.5 to

g <, L , . Sep.20 ; A, 18°C from Sep.20 to Oct.5; 4, 18 °C
EZEABNDN, ZOWBHEHIRS, © from Aug.21 to Sep.20 ; A, 18°C from Sep.b to

O“MIE” OATIE, TEFERIBB Licysh,  Oct.5; /A, 18°C from Sep. 20 to Oct.20

W LTOETTIE Licinh, Fiz,

CEEE" L0 SERROBE S, BROBETE, BTEBRTIANAAGRILEE2LRLNE
DEREETUTH B0 MHRD L DY vV I ORRHGMHRR RO TWB D, ZOWFEDO, 7

BARROBEE T 2GR IOECC EABRLTW5 LB bh b,
WhCE &, REROFERM S, v hOlEFORER, 9 A~10 w25 CciilEh, —77,

WDCEETETTLEREIFE L EBRL, LT 18CH MR CETh3RETHD Z ENWS

Mg - T,

2) RER6—2

VawFa g3 ik, 256 C~OBTRINCEI D ST B1720H Bl s HEZF LIk, Zo#, B
FRFABCHIINL, 400 HF100% 1 Lic (Fig.6.3) o ZOfERE, Tt dh b kH
BOKRD =T HEDTHY, VavFavyFy hOBEFERAR LV &R FHRE LT,
=7, VYV IE, B5C~OBITRHINEL b Lic - T, BZFERMMHA L (Fig.6.3) o
B, EROEUFME & - TRIBSMBRE R EE2 bR b, UL, 25C~OBTRNA 3 A




RRACK AR D AR B3 5 DI 83

22H OB A L BT B IR E <,
BAZFR & 25 C~DBITHE0H H C51% 1
B Lich, Thil Bk Lish -1
(Fig.6.1) o b x> DR (5 A1
5H) ks o4 Licfifhko v 5 v
oo BBHIA LT DT, 25T b4t
IR Uic & & A, REIZFORES L A
B L, 2 MR 1005 1 L e
(Fig.6.1) o
AL, R ER R S h
AEFTORENE, 28Ciokmh B LRI
~NHBAIRD ERE LT BN, A
Bcid25 CLL Lo@Eiid b2 Thicb o
THERE T & e o 1oy, V5 v S DB
R LT, e < & 25 CI i
KALEWE EEMS D THS, £ LT,
YAV OB N ERTA & — XiCHE

o\o 100 7 » ¥
= ¢

(9] K

8 75+ ’

L

[

a :

b= 507 Returned
8 to the
Yot

8 254

o

g

5 0 3143 4

éﬂ)« 0 10 20 30 40 50 60 70

Days after transferring to 25°C

Fig. 6.3 25°CADBAREDE NG H v h &Y 2 DF
AYY U ORBIFICRITTRE
Effect of the date of transferring to the growth
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ABSTRACT

Three years old plants of Rohododendron indicum Swesr were exposed to 5C on 24h
photoperiod and natural open for 0, 40 and 60 days from Dec.4 1991. After chilling
treatments, the plants were transferred to the growth chambers where adjusted on 20h
photoperiod at 25C constant or at 25-18°C of day and night temperature. In early-Dec.,
only about 20% of flower buds were gradually induced to open in the growth chambers,
and it means that the dormancy of flower buds were still in deep state at that time. But
after 40 days chilling treatment of 5C, 59.8 to 78.1% of flower buds were induced to open
in the growth chambers. So the dormancy of flower buds were released with 40 days
chilling of 5C.

And four years old plants of R.indicum were grown in two green houses under which
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min. and max. temperatures were held at 15 or 20 and 30C after 40 days chilling treatment
of 5C in the darkness from Nov.27 1991. Both green houses were separated by silver-curtains,
the one side being held 16h photoperiod and the other the natural day length. The
flowering times on 16h photoperiod were not earlier than the natural day length treatment
in the same green house. In the long day condition, the higher the temperature of 15 to
25°C, the earlier the flowering times (p=0.05). It is considered that the flowering of

R.indicum after dormancy are independent on the photoperiod.
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Effect of the different terms of chilling
treatment at 5°C from Dec. 4th 1991 on the
order of sprouting or flowering patterns
between the terminal or flower bud and lateral
buds formed on the same shoot of
Rhododendron indicum SWEET grown under
the growth chambers on 20h photoperiod kept
at 25°C constant or day and night
temperature at 25°-18°C .

6 | "Terminal type" : All of the lateral buds
started to grow after the terminal bud
elongation or flowering on the same shoot.
, "Lateral type" : Terminal bud started to
grow after finished to all of the lateral buds
elongation on the same shoot. ; EA4,"Same-
growth type": Both the terminal and all of the
lateral buds on the same shoot started to grow
almost the same time.; [_], Abscissed buds.

Lo L, IMRBHIGEOTEF (TE3F, L) LEFOREC ST 3BRIIKRD 3D 24 Fioipd s o
EWRTEI, Zhbid, OFFHENWAL, FOBMIE GEFTCEIME) RETLTHE, HUHT
MZEAIER ZBAMAT B 0, TEFORENET L CAHEZEDO RN S b hig v fi (Terminal # 4 7) , ©®
TN TOMHFDOMEMNTERAL I UTh BTEEEM K LAY 58 (Lateral 24 7)) , @IHIELJZED
NER DR HEFT 9 A8 (Synchronous-growth 2 1 7°) D 3 24 7Hidb - 7= (Fig.7.4) o * LT,
ThbDzA 7OWMBIEIEITERE SRS 5 O RE, HEMNEETH ADIEFETH B hOMIC

Lo Thic -1 (Fig.7.4) .
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HOKREHDRHAR LIS, EIRALIIC & » CIEZFORIREI &M L, B O 2 4 713 Terminal, %
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& U Synchronous-growth # A 'A% Kb, {KEAAFE40H Tk Terminal 2 4 7 HBLE 4 pE
note (Fig.7.4) o CORR, (KRORBIYM M & - CTHF LMEFORED S 2 — v g i b
, A LIS TIRF OB IIOKREJIFR L Tlow L& 2 bhis

F T, HER oW, SBERE S Lateral 2 4 TOBIER O, B & OKEHEDBIIER £ B3E
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£ (7 awx) SBHIET v AT 2B H 5 & F 2 7o,

# 7z, Terminal, 785 UM Lateral # 4 73, ok WT, FEFEMUZEO LT e ink s Bl
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Yy T, BEY e R EEEOBEE T w e A0k, BB oBRe s b L v b, F LT,
W OHETTDNT v AP ST ie b &, hi o Synchronous—growth 2 4 7R b 5 DT
H5o

ABSTRACT

The temperature dependency of the flower buds of Camellia hiemalis Naxar changed
synchronously with growth stages (discussed in Chapter 2 to 6). Until mid.-October, the
temperature range for flowering of C.hiemalis was narrow. And that was lower than natural
temperature, so C.hiemalis could not flower in the open. The flowering process of
C.hiemalis was inhibited with the high temperature conditions (at 25C) until mid.~October.
Later, the temperature range for flowering became wide toward the high temperature (over
25C), but the temperature in the open would be dropped, the flowering process of
C.hiemalis gradually proceeded from mid.~October. The flowering of C.hiemalis took place
on late autumn, so the range of the favorable temperature for flowering of C.hiemalis was
narrow. The flowering percentages of C.hiemalis highly positive related with the development
of stamens and pistils, and they developed well when the plants were placed to the high
temperature condition during summer. The distribution of C.sasangua Tuuns. is limited
around Kyushu where is warm. Temperature-conditions responsive for flowering process
until mid.-October are considered to be one of the factors limiting natural distribution of
C.sasanqua .

And the number of lammas shoots of C.hiemalis increased with the fertilizer application
after the spring flush. But the terminal buds on which had actively growing flower buds
did not sprout in the open, at 18 and 25C. The leaf and flower buds of C.hiemalis at the
top of the same shoot were recurrently and synchronistic growing.

Positive relationship was found between the increase in the length of TFB~1 per a week
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and that of leaf buds. And growth of the leaf bud inhibited the developments of the flower
buds, number of stamens and pistil length, during summer season of late-July to mid.
—Augst. So the growth of leaf buds inhibited developments of flower buds (the correlative
inhibition phenomenon).

From the winter dormancy state to the (inner) growth stage of Rhododendron indicum Sweer,
the flowering processes were promoted under the high temperature conditions (at 25°C), but
long day (16h) condition did not promote the flowering of R.inducwm. And after the stage
released from the dormancy of R.inducum, the growth pattern of terminal and lateral buds

showed the correlative inhibition phenomenon.

1. U I ORBEREE & RADHORER
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