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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,

Rk L ORZR ok, PAIEPIEISR A L CORE A 7 — 2 OMErT, RS LM SR D60 %
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—
T ERIG LICFIE O BB TH D, ZO LD, BHEAT— O ORI, FLHERE D9
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
R EBIERMZ bRICH, bBETIE W E 72 I Romsercer H DE RS GHE 3 AU H pI &\ 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
TLESHELH DY, Bl Foxtailing MRUEEH TR~ YEHOWETH B 1O L o m iy Sh T
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
WRY 52, Zhbid, BHAT— OPBEE OM IR & - THE U BB R hch sic b3
bHP, T OWMEEAOMEEBMEhTE v 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,

FHEADIE R LD DD & LT, S b & OHAIC I 5 MR % 15 hic 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

Bo KAWL, ZhOBHMOEALIGE /e &R AT 5L DT WA, HHFEMBLGR L, “hicb 3
AR X LHY ML, BRI e g Il R R A G A AN TR i o T,

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
s Tl Eh T 5082, BRI MRIEEETcE chLATw3 (Fig.1.1) % —Jj, v¥7 v
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
Linle LD Y hOMEE L COMSEM: N S B lc ALY 7y R L RBEEE 2 5 h 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,

CDEDIE, Y VIRSAEAEIKT AT an o h A EENrSALRY, BAEHOINAEE 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]
SN 5 & kLDl T © 5 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, 128513 B ROV ETEA DIESTERI & BITER
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
LUFwm bigo LD Lighs, FIE©
i, 9 A~10H BB KRB DI 5 ~10CTH T HEME LTV BY LT, ¥ Fvh&
YT ARFDREIEC G, BEOGES 20T, ¥V IDIEERKRIR L is s, ¥ 7 2%
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, MEEFCEIEE RS 57 7 20 E, IERERD S5~ A F 2D EDOMENRSH Y,
BEDE TR VR SUDO TR LI &NV 2 b, LT, ¥V hEv T v & 05K
B, WA ORI IREER, ma o O A RERO, 55 i bz 5 L0, s
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

RFEY BRI BG 5 Camellia DUFEHFR AR L, S—FF 0 =BT VYL 2D — V%
THtLicE A, BV F Y hDT A VYA L% —d, o Camellia & Ll LTS > & MRKE
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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,

B, VavFa v h Y ImcB LT, BUECRERY v o &R & 2 BT b B e
KMBPE L 5TY a 7% 29935y HOREFRIL LA & & BB e S R iR, A KNR
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 /

4
. \”/..

el

Lowest Secondary
bud scale 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, —HOPH TR, BIZFTHLTFBY L, &bLICHEIES, Tichb R4 IESF DI
Shice ehicid, TFBh b R4 & RIMUAIESF BRI S, g0 LCik, im0 iR 41018

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 Y Y Roindicum Sweer V2L, A ¥ FO Y Y O RBRT B indicum OFEGR 20 BTV AH,

Fia ¥
SNdde Oef e
R. inducum j R. obtum é ° %
SWEET ] . 490 PLANCH R
’{1%’ 42 .gﬁ? 42
- Vg S
A s
XV 20 0’ O 0
o] }O
¢ o éh o
fr(((oooo xd/o Og
&£ LR -] ° ol & OZ%(O
,0’"’15'3 o O | f’OIJ%BJg,,Qﬁ .
I '/;;" N g r,o/;?,;"'ﬁfgf
; ey g o,
e"’?@%‘g} Yo i
< &
& o (¢ o[
@ﬁ 85
_____ ® .-.30° ot 30e

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$779@H$%m£@@MB#K%MK%%hTV%mOU$®K%ﬁﬁw%&f$,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 EWETCEINTHEP, ZOKOME#IE, (207875 Popurus ewramericana O J.
S, PHEARMH LA LMRMCIRE Licwie®d, WEHAA2—v & LTy (a335) #nn e
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,

YT IR0 AT, WAL ENME IR T B0, FRMICIEBHEE & BITED I i, HE &
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 %,

The, ¥ VRV Y OWHERIEAMCRIETCH B M, BHCOWTE, T EMEOBANSH 5™,
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
MR TEicwv iz E/phEnm, Hre “BomE” BEoMELZRLTWADTHRLE, Hilic kIO g
S&, “BOME LPHIEORE % LT E e,

LI, FYFYY IR, AR Loy o — bodkic, HBY, 83 (EY, 4% ABEL, *
Vo= y o bR U LS CKRIREA E CIISIEREIMTITTERT 5 LI NT LB, ZOFsE, o+
VY ODBAED, # Vv o) SELRBMMmE LT, OEFOKRIENREL, HHURE7 2+
ACRBATT DI 7 B, @UIRIZE CREIC R & h 525, IS »0 BRI L -, WNEE S
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).
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" ! . 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
( ) _ C - h (LD) (&) and 8h (SD) (O) photoperiods at 18°C
#, 6 J1 Fwid18CIK, 25CIX, k&  constant, or in the open on LD ( A), SD (<), and

CUFSL D F R O I F5 1T b, glf*(}g;al igay“f:“g;ge; %) from Jun5. e 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 .
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fe& &5, AR D30 HIHILU T CRIIREC & 0 S BlED R 1208, 45 HIHOMILX & BEFEX Tk, i
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PATEHIAR A7) Lie (Fig.2.4) o F 1o, SRR R BITEDMEE S h, BATERRE 24+ — SDIX
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~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),
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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)
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Fig. 24 6R58MoOBEEINC- 8RMAEED
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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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Jun. 20 Jul.20 Aug. 19 Sep. 18
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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)
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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.
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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)
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101 e T
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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;----, Growth of the terminal leaf buds

e, WPAMX e, BEIE L IEFOMIN, BIFE e RN A S s (Fig.2.12) o 2T, LI
FOMERZEDOPIRAMRE Lick 24, E0MBIBIHG (7=0.61, $<0.01) »#HH BN (Table-2.2) ,

Ihiz, 1I8CEB IhAHiOHIE MR
e TWTh, A CRESRLETo MM
PELERCH - o (Fig.2.10~2.12) ,
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WO BT ED bR o Tee Z OB
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E 500 -
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- -0.25 41— T T

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

Fig. 2.9 BRBEOEODYY v HOEF LEFORER
OE OHBEFEMORILICRIZTTR

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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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.,

0.2 0.27
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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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O 0.07 0.07
017 017 SD-Open
.02 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
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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 44> 7 OFEF LTEF DR E OEREDKR
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



60 iy

R L, Z DBIFRDZ h 2 h ok o i 1.0
ST S F T, LEMoThoH
5 ENHB M -1 (Table-2.2) o gj 0.5 -
LT, EEFEORER, Lol s %
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
- . _ [{e] (o wn [0)] <t ® 28]
Fhe, WA CEBIE N T LLISE, DHAE 1 T S O A
REWOVIEGIIE, WICHEMN RS R 5 2 2 2 2 & &
M1 (Table-2.1) , 18CIK DfEH: Date
DIA L E Uty Fig.2.13 YY¥ U HhOEFORER EMCTIEFED
. e e : BATEE, TERROEE, LoUVCHEELD
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

7HATH~8H Emicis b &, G
ki (p=0.05) , 9 APFMECEBHOEEMIEET L (Fig.2.13) o Lidi->7T, EMoiEsEon
BARGAEF DO REFHEINTH 1o & B2 Hh 5
%W7ﬁ®%%&%%®&&KMTbML®ﬁKMb AEHF DR B A Jag - E R, ol
RMEDHR TS A EZ 2 Bhb (Table-2.2) o X B, ¥ v HhOMEYE LG, BIMEA 5 Lic
MORFT 50, BIREROM b 59, & oG E RN TS - 1= (Fig.2.10~2.12)
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.
1. LIS

MiC, WEDBEORE, HED, 4 Y o METHELREL, O7 5 v v BB E
NIACF BRI T Dby, 7 b 8 e, Din < & $25~28CLL Lo Hleity i T oofti
BLETH D &, O OWFNOMCIRGE, AR E CH AT VRMTVORELIE L, 2ok
HICAEHEI8 C itk T, PER T BT B 524, @25~28Co@Elisgkitn 8 HTH
~10A R & CREBET 5 &, KD OEHFNETT 52 &, @B ERLETEErISE TS,
% T AL S — A S e B IEM IR 5EL Oday ]
R Lsvw 2 &, OTEZEDO NI IEN 5E/ L1211

. e _ 15days (74 1

A TR, W@t T eiEnf < s
L, E LT, QUEHORE AT — volivi k- 30days 7 |
|
|
|

BHAETREIREE IR S 5 & Ll K% Wb vic L,  45days ZZZZZ
T, E2HMOERTE, 75y v DR THED
56 AR Tk, AROI GRS hi-fi
KGRI A fs S o - Tehy, KRETCU, RRoBhk
7Ty aDRIETEMDEY, Y HNI8
T, 25C, BLOWCHERGHTTCEDL ST «
/0 D= DR RTONCDWCTHRE L,

L35days -

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
BUE MBI K & 13, 7. 50em, ERltE  BZE, 25°C-treatment (25°C constant on 18h

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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. g = a4 The duration of the 18°C and 25°C (18h
EHiC DOUEEAEY % o o ; :
¢ o, MolEhhE, 77yt photoperiod) treatment in Experiment 3-2
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T, UEED D OBIIEERA Lics

DB, EREROII Ledt T, F¥c, BHE, F7003, EF0ORIR Lo Afl e & i L
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NTOLPFCH S AT e,

HEAEDFELIX TR C i Rl &1k 2 ey, M AR O BIAAHE 19934 5 18 HIZ90H % 1 7
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TBAE, e LSRRI k- THRE L,

- 3. BRELUER

1) 18 CRLVIC2 CERRETICE T BTN

%I TFB, LFB (Fig.1.3) oW T L b, A—MEi k0 2 6 0BT TFB-1 o &
DOENZEVIEDOHBIBISE (r=0.90, p=<0.01) BBEDH BRI, ZORE, EHIITFB-1 %O
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Fig. 3.3 25°CIEIRALIE DHARS SEFHRODE DY, 18 CT_E.,E??E#TL st o DTE
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

(8-, 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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Lo L, 3 A EDUBMRICE W TIEFDOIEE
Ta A R ERIEh D 9 A~10 %
TR I8 CI B S Rlctcd, BHAEH &
JE DBIGR % HrE 3 A AL RS Hhish - T,
—7Jj, TFB- 1R LR X D BHAE I,
BB LLIFE T L TR - (Fig.3.3) o
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Terms of the 25°C-treatment from May 10

25

Flowewring percent of TFB-1 %

Fig. 3.4 5B10EMSM25°CIEE DI DB AT
1ISCIEEREFT TERSINHHFVAD
FTERICR (T T R

Effect of termms 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
AR LI LSS, WIhOWmKcb, 4By Photoperiod.

The vertical bars indicate the minimum to the

tRB7130.65LL E (p=£0.05) TH -1, maximum value at each treatment.

K3 — 1 RIT HTFB- 1 OBIER % Fig.
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fifrb, 1EETH -1,

=77, SHIORML25THFMT 5 Linl, 18C@hni-ffE (0 HAMK) i, 25CK15~45
A h e itk & 0 S BITERMN K & i o eht (Fig.3.4) (WTFhid, p<0.05) , TFB-1 OB HE
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A8 HETBCIENINTWIAUIRTH - 1o
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Date of 25°C treatment started
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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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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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Changes of the correlation coeflicients between
the 15days ternperature summation from each
date and number of stamens or the pistil
length of Camellia hiemalis NAKAL

€, Number of stamen; B, Pistil length (open,
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The relations between the TFB-1 formation

per branch and lammas shoots formation per

branch of Carnellia hiemalis NAKAI,

&, 10°C; O,All of Experiment 3-1 and 3-2

treatments ( over 18°C)
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Th-T (p£0.01) (Fig.3.8) o T, TOW0CTHERKEBWT, EHEELE - BRE Rk -1z

(Fig.3.8) »
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FEHFIE R TORBE S, L L, TFBOEK S ik - BT X C LM - iR T
Ailein o deid, AEFBBH S b -l & v D o R IR IEE,  LHFEOREI T S o R
BUEd b o L HEEE R,

BAE EEIRROECHY YU NORFOMK, TARAFORERLUVIC
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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Dec.27 -
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Oct.28 -
- No flowering :
occured at the 25°C s A :
Sep.28 ! ! treatments R R I A R
g RERERRERE EERREE B
A A R N R
Aug29 ~ ¢ olbnr A R
Jul. 30 -
Jun.30 -
May 31
May 1 T T T T T T T T T T T T T T T T
P foe (e Py fooe fo foe frg Toofre B [ Toe foe Do Do foe o o fr,
Z & 2 2 Z 2 2 2 Z
(o] - o < [} o —{ ot (®] [#))
R = IR -1 B = B = R < B
8 5 03 03 & 3 05 0
S 5 5 23 = 5 5 & @
| ascr || escr |

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

HES 7 B 0N E R R U U T,
Pl i g RS AR Js S g, SEREVER, HRCRERIEE Uitk o koht, HRokbh
e, LI L HY, Frd->THRE LR,
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4+ 3. BRELUEBR

1) TEFOHAI

B0 ARG TSR\, TFB- 116 N #liyn b2 S nthy (Fig.4.1) , TFB-1 4o -1
FLE i c-c 6 220, RitK ¢k e 190 Th -1 (Fig.4.1) o 7od, 3 J118HICE =— sy
ANDEAZ B Ibish -l ﬂn{MD P R, 5100 GiRA Lotk & o317 A ¢ 9,
TFB-1 MO HE 7 71 3 1 (JEHEIE — LD & D14 1) TH - T

—=77, 5 A12H K, 25T —~LDIBE) L 7o ALK O TFB- 1 DR H (E 6 BK 218 C i A L 12
WBK LD b dBh (Fig.d.l) , SO L@ S - TR S e (p=0.05) o O
YAy OO SES, Fl, R L S TSR D CEEM I E o T, ok, wa‘“hmmmilx‘.
THHELSC &S 6 AILHE TCIETEB- 1 ORBIEHG LTV 50T (Fig.4.2) , 6 H11HLAHROB )
AP TEB- 1 QRO IENSE# A b2 5 & 0Tl loh - 72,

100 Aug.19 1 .
- To 18°C To 18 C
% Jul. 20 N
g 50 )
= g Jun.20 -
i [ ‘
g w2 a9 ' e ,
: 0 g May 21
AT
= - Aug. 19
s 100 To 25°C & MBI osec
: =
é ’E Jul. 20 1
8 5047 5 D :
B & Jun.2o Oy -
5 £ oo
% O { E May 21 ; . . .
S
= —
2 100, Aug.19 1
= § & To LD ’
= E
o o Jul. 20 -
s o
& 50 3 ~
ot .
8 Jun.20 L(%
0 . g May 21 v ¥ T ¥ e
~ Qo ~ o oo
m m @ m m M om M m m m m
Iz, [
5B BB 5EEE SEEE
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 OB HE, F U4&RHTCITFB-1 OBRAE L o bEh (p<0.05) (Fig.4.2) , TFB-3
LR b AAESFRUE D Te <, R H DWW TTFB-2 & DBNCA G ERRD bR - 1,
T H & 2 BB QE< o1 (Fig.4.2) o WIRTHERTE SLFBOFEMIIE, TFB-1 L9
bHETFRDLRAHAN A LR (Fig.4.2) (p=<0.05) ,

tlo, KRBT, 3HBHNH 4 AIBHETONHAMA E=— Ay R THK L, FOHiE, 18I
B DM % hLE LT Lt b D Th B A5, TFBELFBILDWTUE, W6 micHIE & EEo
fRcd s 07T (Fig.1.3) , BEISN e BRSO MM A &, SHIGTHFEEBOB AN S SMET 5
DERBAH S,

2) TEFOWREIE

TFB- 11, AWPEXOE B & 3°80% LL EoBi el s it (Fig.4.2) , AmMKEcoR
J Ge b2 BRI & B B —E DBUSIERD B T b > T2 TFB-2 OISR I\ T b, &4
Wk BEEDHIIEED D h - 7D, RER X O HEEELE USE, IRKOTFB-2 oI
AOHPEHICE &0 bHFICKE <R (Fig.4.2) (p<0.05) , TFB-3 i, MK BT
BEAEBRE NIk T (Fig.4.2) o $1, WX T, 18CKBE)YT 5 &, TFB-3 % [[65 4%
BOIEF DRI E N HMERHBL Licb oo, [l & OBIFRIEN S Tl h - (Fig.4.2) o

50-
Lammas shoot
R {Sprouted buds)
z
Q
s
g Z
Lt
S Z
= 7
: Z
St
e
100 — o —
L | :
.
&
S 55
LD Open LD Opf'an
)
No fertilizer application (NF) Fertilizer application (F)

Fig. 4.3 RBE BHE BIVEBRKRIOENNYH Y HOTBAEORE KT
TRE

Effect of temperature, photoperiod and fertilizer application on the

elongation of the lammas shoots of Camnellia hiemalis NAKAI,

The plants were transferred from natural open to the growth chambers

(18°C, 25°C-constant) or to the open on 18h photoperiod on May12, 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

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

{ ) did not sprout.
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—77, MBREAEE OPBIRE MR LSS, TFB-2LLFBOMRES & oM, § bﬁ@ﬁﬂ%ﬁ
(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 IAEZ > WTHE CHHA &g - 7oy, FHEMETET L (0=0.05) ,

Lichi- T, M & -, itk ic b OIETFBENERDN L, $hnsid, TFB-1 X o hiE<
R & W 5 TFB- 2 TR PARR IR & RIS TEB L Ch o DL, R E M &, TEFIHK
IR < e o o b8, MBI & o TN L2 AESE D R BHIET 5 £ T T Lico fods, BITEIRBUZ
DT, BT B,

3) tRFEORE

B h & e s, ASRTHHHFEL - Flower bud type
TR BN sl (Fig. 4. LFB TFB-1 TFB-2 TFB-3
3) o T, WK TR LRFORAELS 0.00 1 ’ | ’
MR E D > e BBEEfHELKEL, Tl
EREIRETH R TH > Tee Lichio
T, YOO RS RERED
KEWHEKEBPNRD, ok, 8 H10HLL
Bt L ASER B S i » e D T,
Fig.4.31ci3 7 A11A & T B Ui 0m
K OFERAE R Lo

MEE T DO HRGMDOECEZMH L7~ Fig. 4. 4 BEOEONY Y v HDLTBEFORERES &
nUT e, I OO Rk A TESF OTEAEIS ORBIBIRICR (TR

Effects of the temperature on the relationships
TEHEIER & 0 AR (p=0.05) K&7e >  petween percentages of lammas shoots and flower
foo F1, AEBROMEIK T, BiEco budsformation in Camellia hiemalis NAKAIL
e - ) 0.,18°C ; 0,25°C ; ALD open ( open, p=0.05 :
FcH b, Bt 18C, 25CHIET closed, Not significant )
kS L ORAERIGD 5 KM L
W BhCKETR -T2 (Fig.4.3) o MEF S, =2—nm v 3 b Y e Picea abies (L.) Karsr. T, %%
LD S & > THHFEDORAEDIINT 5 EWE LTV B, ¥ v hsa—nay R by e i
BT &I W, Y v hOBREDL, Bt L > CHEFEOREMEEZhI-bDEEbN

=77, 3AIBHNLDOMEDHELHH T HLENRH B, KH, HIHSHY X, 7h<xyoLHHFED
T A D= AL BBE L, PROMBAIC &> T—KBE (77 v va) 2R TEIES cE, +
FAZERFRAE LR e e B WL M Lic, L L, AEROMK, MEIRK T, EER2ER
&<, 3ABHNLOIRAIMIC L »THY YV hOLAFOREHENR T H= Y LRAL LS CKREL -
TehESDWET A LIETE ) - T,

Tlo, THhETORERT, TFBLLFBLER S NI THEN “RBRT 2BEMBEES hic, AL
T, &bk, WHEKLTFBY, QX DHRITEALERE Lich - ehée, QBREBCHE T LI
i, —HMOEFELEMEF LT (Fig.4.3) o Lin L, TFBRRERFT T 2RET-HRZF L I

-0.25 7

-0.50 ~

-0.75

Correlation coefficient

-1.00 -
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AT IIBE I i -1 (Fig.4.3) o 7%, TFBALEBOIEE S hinh - 1-IHY, TFBRAME Lic
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

Foo, WKW THB &, 55T, HA-LDAB Lo Kkt 5 L A2E0 R @6
L0 bhEL o (Fig.4.3) o ZOHE, Fig.4.2ThHhIIEFEDIBIRIT I 5 TS EME & o
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

ks LGOI LIk, BEFOBHI I EEIE YT, OB EATh, HHHED
T LA O RBLIEIN AR T S 5 2 LR bR,

118 CIX

‘-—»

4) BATEIRIR

ABAAER & TFB- 1 OBHIER I i3r=0.91 (p=0.01) OEWAHBIBIE S ED SR, BHIEIITFB-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, EHFD%E T, AMBREFORMIS TSV C
HET VRO MIAB AT, LA, Hir Tl B,
BHTEHR DAL fe»7e 7 AILH LRI 18CIe B L
hsﬂ@&m%fb&@ 5H, GHGZQM

i

E TR UM, Wl k- T Eomd,
HEARE & - THRESE P85 Ute & J© &,

100+

%,mMMK%HEWB¢®%$m,$M%

HOREUNOUWRIZ L LD EELBR S,
AP THR L Lo, HRKcw, 3
DRLEHENKE -1 d (Fig.4.3) , BH
R MBIEX L 0 bK< oo (Fig.4.5)
% ZC, TFB-1 OBAER & LD R84
ORI O WTHRE Lick 24, r=—0.53 (p
=0.05) OFELRAOHBIBIHRRRD bhi
(Fig.4.7) o« o Z &k, HHIFEOREHE S

50 i

25

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

Date of treatment started

BE, BE BIUEHSRKROENDY
Y h OFTEEIE (TFB-1ICRIT TR

Flowering percent of TFB-1 %

Fig. 4.5

PRKEL B LR >TTFB-1 D% f‘ﬁ“‘ﬂ 3
bRES MDA ERRELTE D, XTI,
DR E T 0 ANRELRT L, ZDHIT
WEHDORE 7 o RS S0, EFFET
Lic&Bbhb,

Effects of temperature, photoperiod and the
fertilizer application on the flowering percent
of TFB-1 in Camellia hiemalis NAKAI.
O, 18°C-Fertilizer application ; @,
fertilizer application
application ;

18°C-No
(0, LD- Fertilizer
B, LD - No fertilizer application
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Fig. 4.6 BE, HE &IUEHERKROBNDY Y 2 HOIEOFEECR
EERZ 2

Effects of temperature, photoperiod and the fertilizer application on

the flower organs in Camellia hiemalis NAKAIL.

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

O, LD - Fertilizer application ; , LD - No fertilizer application

LAEDKER, ¥y haSHIEALT CERT 2 & LHFEOREZ SN K E {54, TFB-1 DY
MEBEDE N EROEIEIIETT 5 Z EMP S MR o toe Fh, FJHEDO RS SIS O
AR IUMEREFERAOHMARL, ZU0EELR LRI RE RO E L - T,
LIl =TC, 99V OIS L 3R ORE & RMEHEZNHOBGRCH 5 & # 2 bhi,

ek, BEOWIAERZIn>729 9 HE, ¥4y hOIEFIIRIRICEA S higD, RIESDEMT
ETLTWDEHLbRS, ZOGIKALHFCHET &, KRIREARGT S, RESOEEEES
LI, WEFORFIMHINLEELBNS, O, 9A9HEHA—LDER LR
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%vr%fbﬁﬁW&Lt:af%ﬁéht
, AR RO AR &,
H, HABRE, EHDIHCHAE U 2 okt
3 (Fig.2.2) bW bNTH D,
Lichi =T, TRETITY Y hOBHIER
RUBR S i el & i, 18T Ciiilt s h

Formation
.80x + 95.98
.78 (p £ 0.01)

TFB-1 formation and flowering %

HrZ & Kﬁ< LT % 7’:7’1‘; [ 0){';1” N K, ‘{‘%’t&y (o} o ‘\O [e] TFB-1 Flowering
g 25 o © Y = -0.85x + 64,72
B J/{LJL_?HU MIBCHETHAEARDL LY vk, 18 O oo F - -053 (p S 0.05)
C TR A DOTEED K &\ b DTl < 46 © 20 e ©
FOFFEMHI S i vicw, BETn 12 0 Oy , 0-0 Oy
0 25 50 75 100

it ] ﬁx&’@ ‘jm < AN n}i.ulﬂl Z}J” z 5 }7
MEMRTH L, 5K, D9 6HD28THN
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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)
1605 5 0 B DHER TSR L L, @11 & LT ORMANEE L URTER ORI

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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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.
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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.
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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 &
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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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S Experiment 6-1

FRongcoRBEmgEE Lic, [ ], In the open ; BGY 10°C 18°C : 125°C
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6 3. BREIUER A
, 107 Sprouting : All of treatments were
1) 26— 1 not sprouted until Dec.27

AERO VT O B\Th, B
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fous & Lok S OFERY &8 Ui,
LIchi-» T, 9 v h T, IRIRMERECERAF T &S S SEHEERIE S b o, BT
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Days after transferring to 25°C

BTE KRBBRROEE, BREHNYYF VY CORERDVCHZEIC
RETHE

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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BHAE AT REARASIREE "1k, 25°CHE L v A, No-chill+25°C; A, No-chill+25°-18°C




* =) 'L%!j )

ChhEHELONL, LT, 100 Flowering . - - . »
L2AMRCEG Y £y Yy . By | g
DIEFOWE 25— vit, ik =@ ] & Al
BBIEEAEMRE AT, 3 i Tl
SRR e, SRk & ] o
5 CAORMoSIAmTEER 8 =
S hs o & BHERE i £ Q

—J5, 60H oD 5 C D EIAL E *éﬁ Sprouting Heating temp.
i, 5CEMET B, T R gsec 25°18°C 25°C  25°h18°C
P BAED L L E 0, B BoC s & & 6%@ 5§§ 5??% 5§§‘ é
T A#18°C & LT & BHAEbHA Open > ©0 ©00 Q9O 2090 Z9QO S
520 H O BHAE R IC 13 243 2 B LI L |

0O day 40 days 60 days

g -1 (Fig.7.1) Lix L,

[l CARIRALEE A s & s » Te i
WP G L 0 & b Fig. 7.2 127 4 B?'J\‘-O 5 iCé:E%?#&—%ﬁ&gbﬁ.{: 0, 40’0 608
BOIEBLIE DR, 25°CIER, BAHA25°CEEHEAISC, H
TERDUE - o (p=0.05, Fig. E%mﬁﬁtwﬁkggiégzvym~vi§é@
- fotr Yy £y U ORETEE LFEZFE (1991-1992
7.2) o ZOXDK, (KL Flowering and sprouting percentages of Rhododendron
BB SO & B IR indicum SWEET grown in the growth chambers kept on 20h
o photoperiod at- 25°C-constant or day and night
BHAESR A~ DD 4 b huic, temperature al 25°-18°C after 0, 40 or 60 days chilling
¥ e BATESR P 1009 10+ { 5°C with open) from Dec. 4.

Days of chilling treatment

DYFBE T A SR 1 (Fig.
7.2) o Thid, HWRETHDY vy v OERAMAEIRIED R TR Cie ol lc b D, RIER
TEWERIC & b 75 D RO FOTHEM: D B 2

FEE 7 — 1R, KRB @)Jﬂi’xm%“ ME U, EKMIEo 5 CIRAME O BITER D, [’ U
SO DEF S O IETRAIRI & D &% L </ e 5 B b I o T (Fig.7.2) o Tidkik 2 v A v
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THDHP, EZAM, IAAYIORE, LD
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WA, 20 B RICATT SO~
AF 5 IN— (25°CIHIR, BAHA25°CHE
H18°C) ATBR SN vdYyyy
DR URICHEH S NICIRIE (63, &
) LA ORMIBMICRIZTRE
(1991-19924F)
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 .
E4% , "Terminal type" : All of the lateral buds

started to grow aﬂer the terminal bud
elongatxon 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. ; EZ£A4,"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.
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NER DR HEFT 9 A8 (Synchronous-growth 2 1 7°) D 3 24 7Hidb - 7= (Fig.7.4) o * LT,
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Lo Thic -1 (Fig.7.4) .
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, JEEEDAETFCH 5 M IEFETH B h DIz
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=%, TEEEREEOYE
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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
B, ThEhic> e COMBBIRE R Lico ZOfE, ii# cdr=—0.70, ##&Tidr=—0.49
DAL (p=0.05) HBIBRMNED Hice Lich->T, Y+ vy oTE, EFCRSE, DR
£ (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
iy LIS DM ORI 2 REE LT D Z &M TE S, LIh - T, KIRMRED >~ +
Yy U, BMET vt A SQEEOBZE T m e AW, P oBRe S b v b, 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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@ EFEOWHIL 6 ~7 AL TRIESh S,
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® Fo#, WEFOREICE - COHETHREIEES @i ~hA+ 5 10~111)

® AEFDIPNRILNE et 4 &, PIETTRERIEEA E B K& < -T, 25CTHBIETE 5 &
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EDORMEBAENKELL T, BET o R EB D <K HEfiteZ b s (B2 , 201D
Y h OBHIE MR DA 7 5

O XS, Yy hORIEE, METVIZEUNLEE S S S s, H R L VR X - TR
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PIENIRNE % R & 9 2103 E DRI & 12V 2 7 W18T™ THBIEM B/ Z & B RIRBIR Tidie v &
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%va@m,79y9a&®WMKin,TN%lmWMM#HmbhA:&mmmokﬁ@mm
-4.1) , TFB-2°TFB-3 OBREE ML, 1E M 0B S h AR AN L, 5,
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