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AR H I BREALESALILPK ( Camellia azalea Wei. ) JRZEALAR M 1= K B
TEEME MR EE SR FE A~ A B I R LR ABATERF R 2 e 275 » MEBRRLILIZR Ry Lo
JEAEY) T AR E YR - RePRIBE e R B B I E AR - AR
2021 57 FHFH A ASALLLZR PR EE A LA HE ARSI KA B2 PR IRIB I - RGBS - 1T
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FERITD BN B R - 4-9 HBEZF#Ti A EE LBIE A EEL (70%-100% ) » 10-12
A 16%-27%%.2 » 1-3 HRIEs 0% © 4-9 HEAZF R 4 ke 6 H.Z ekl N HEE R
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RAgEEE - (B B4R - EREHTE
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@igPiEiEdaes 5 T05E LRI AERRIAED - S0 I - TEOED - 1618 6-
13 cm - FEAUR B - FEME 5-9 M (B85 - 2008 ) » ZHORALABENAFEEFHC -
THARALLLZS By LR B 3T LB AR B ERT R AP ( Gao, 2001) -

% (2013 ) $5H1 - Bl A HAGRL LR ER 3 HEEBHIE.Z A - 2P ER AT
Hep X PIERK (7-9 H) RbaferyEitg - B 7 4 DRLBER IR 2B - P
SRRRBETE 23-24.2 J¢ - E55 (2008 ) fEH - HARKLILZRGE S0%BETEERDL BRI -
FRiRBEE PR (5-12 H ) - % ithEesd (7-10 A ) - B 8-9 H=ZHBH
TERAEIE - #55 (2020) HIEERy » HARKLILZE 1 525 2 KEAREREEACH] - 735k 4
A ~E)-6 Ara) - 8 A LA-10 B ] - EE AR 3 REEAERIERR - HAGHLILIRBEAE
EHUHHEEFEYIMEE (5% 2016) 5 FER—FTTERK - P RATHHE 2 [
HMNBTRTDUPRACE - RILEETETRIBEIE (7555 - 2016 5 B <5 » 2008 ) o RIHARALIL
REFRAUBEAER T - ERRII AR B EEERA - ALEHEF 2 BA E 2Pt
Mz kAt (Livetal, 2013 5 555 » 2016 ) - AFERAL 2021 SFERETTEMFZ - £
Al EEZ LTS B AR R MR M HARKLILR SRR R R BT ER I - DURAN RIS A
Bz AR RBRERA - DMERBEMHEII N ERER 2 HZS -
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—  AEMH

FABRLUERSALILZE ( Camellia azalea Wei. ) —JRRHIRE R bPES + SRS 10
B B R DUHR R RRUBREERR Bk 8 48 » BRERT 150-170 om » FEFER A1
42 em BRER - MEREL - SR EE REA R EEE SHEEN - #Hiki
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73 AR 9 ARFfEREIEE G2 1 5% 180 H, Hi-Control®, Shizuoka, Japan )
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LH 8 H4H 9 H8HKk9H 22 HEFRIF - SHF B 12-18 R -
FHER PRI R T R - FRRCAR AL - AlBkaZfERlZ AN FRER: (£ 1) -
FRPEfERE B A A R R A ~ TER B FURIEL - WS EA S el B (R A 2R 22 B
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Table 1. Description of the phenological stages of Camellia azalea.

P& B i 507 T
Growth stage Description
0 AR A RAERIE

No visible flower bud

1eEl (HEERR) IR

1
Floral bud (still closed) swelling.

3 {EARER L B
The color of the petals is visible.
STEEMLERIEN, B REPHRAEH

5 Fully elongated petals, forming a closed
corolla.

. 1E2%5e 2 b

Full flowering.
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Fig.1. The mean temperature in every ten period day in 2021 at Taoyuan DARES weather
station, Taiwan.
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AR R oE 2 EHERET ( Complete randomized design CRD) - i{Eag#E L Costat 6.0

( CoHort Software, Monterey, CA ) ffi st k1758 5 0T Mg /NEEE 7= ( Least

significant difference, LSD ) 1] 7 Ji% HH [ 7= FL 04 » A6 FI|FH Sigmaplot 12.0 ( Systat Software
Inc., USA ) HRESHETTAGHE -
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BRI ER 3.7 5+ 6 2 7 A A BER Ry MR - 8-12 B R EARRLILZHH
WERER] - FrEEEDLL 8 HRim (173 f%) - 11 AXRZ (14.0£7) ([E2) -
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Fig.2. The monthly average sprouting shoots number during 2021. Each bar represents a
mean (n=10) = SE.

=5 (2016 ) RERAERSALILASHT I B FE A UTAERE - AS B i B = R
BAHIAFERERLILIZRF I EE 2 - B ARG R IR Pk B & R RIS R R uh A SR ([H]
1) B HEHEEEE (E2) - 13 AhahafgiaE (KR 20°C) BIZE
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5 HFTHEA R BCEwIE (1.4-3.782) 5 6-10 H i AjEiEsE 25-30°C - FERRAL 8-12 5
THEAZEIENN (4.9-17.3 £57) - BREGIRFEBAEARAL LA AR RIUAEIT BGAE 2 1-2 {5 H -
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AGABRAE IR B R BT AR - SR TP R ARAL L LR BT A R B P B A 1
MR ESR (HUERER ) » ZHEREFER | £ 2 @Sl - DEiEkES 3 (4
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Fig.3. The flower bud number of Camellia azalea during 2021.Each bar represents a mean
(n=10) + SE.



SE LB LB R R BB (45)
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PIfER IS 2 EHE - 2FEMS - LT H 26 H 11 5 11 Ak 8 H 10 H
B - 73R Fs 6.3 2%~ 3.5 i 1.9 2 ([84) - HBSHLILZR B EREEIR nI B E H 350
4-7 H - Ae B RN R S s - AEABR(E R R IR & — BB EL
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Fig.4. The flower number of Camellia azalea during 2021.Each bar represents a mean
(n=10) £ SE.
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SN 6 A {rlEtEtRE ABSIEH] - MTEHIFFEE 12 HE - K FFEARTE - A3
B RANE S (2013 ) FAFBIRE St AT SR AH L - HEARRLILRER 3 HAEBETE. 250 - %
FEPFIEEAE - HP X PIEKSE (79 H) KRR - 10-12 7 FE R R R
FEETE - 2 & 4 HFI{CEMD - #F (2020) f5H - AEAGHLILZR BAA 2EREAERIE -
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VF 2 REHEERYEACHE » 2RIk 4 A EAZE 6 Hha) - 8 H EAIZE 10 A ) - (B
AT R 3 RESAERITETR -
= FRIBHEFRIRCEE

HASRLILRER T 2-3 AR ERREGS - HAH A RREE 5 4-12 H R#ras
BRI NESEIHF R - BEVRIP AL Z LB K - 4-9 HEFF R AL

FEZFEEBIE (70%-100% ) - 1] 10 2 12 HEFZFRARIE A R EL PR IRZE 16%-27%
| HEAZF BRI BRACF ELBIRs 0% (5£2) -

7 2. NEI A GEAFRARIPEAES L] (2021)
Table 2. The sprouting shoot number and percentage of flower bud formation rate in different
month during 2021. (n=10)

month Shoot number Percentage of flower bud formation
(no.) (o)
1 1.7 0
2 0.0 0
3 0.0 0
4 1.4 92.9
5 3.7 100.0
6 1.6 90.0
7 0.9 82.4
8 17.3 76.5
9 4.9 70.0
10 5.3 17.0
11 14.0 24.7
12 10.0 27.7

FMRBALILZHH A 28 20 2RBA R 2-4 A > AGREREE S 11 HESEom e
& - 1 10-12 ARt LLIAR > HEARN B Bl i DA 8 5 2B L - [
FATEE EELIPHE (A% - 1997 ) ~ M (Wilkins, 1986 ) ~ SR#({E ( Mukhopadhyay
and Karihaloo, 1989 ) #H3T -
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4H 6 HIH 8H4H 9 A8HKI A 22 HIFNIKFERFBL - HEHEN
12-18 17 - RefieRAELL 8 A 4 HEZF A RBE R (104 om) » HABRFRIAAZF R FeiE
FEod (4.5-6.1em) - RUGRIERHLL8 H4 H 9 H 8 H 9 H 22 HEFFRURIVEEF
HEERZ (9.093F) -4 A 14 HK6 H 1 HIFRGEAEERD (4748 ) -
AR R BRI LRI B /T iR 3.3-3.8 (1 » A FAREE (+3) 4 HI4HK6H
| HEAZFRAE e e FIVEER D - SUBREERE] 4-6 HaaZFr ks Al n] RAE
PR - 1 8-9 HEFEF R A& A E A PR R e gl e € bis 4 m] AR » 8%

(2013 ) BEAGEREIZHERARNT - 3 n DEMME A R BB RACHIDE - ABCH
FEREETIH LI Ak - (HRR BN FRS A 25

2 3. MEBBRLIRANE A A R Z R R S ~ TR B bR E (2021 4 )
Table3. The shoot length, Leaf number and flower bud number of Camellia azalea shoots

sprouted on different dates in 2021.

Sprouting Numl?(?r of Shoot length Leaf number Flower bud
date repetitions number
(cm) (no.) (no.)
4/14 12 45b 4.7b 33a
6/1 12 4.6b 4.8b 3.8a
8/4 16 10.4 a 93a 33a
9/8 15 6.1b 9.0a 34a
9/22 18 50b 92a 37a

* T RS 7 LSD 7E S% ke SR B -

? Means with the same letters within columns are not significantly different at 5% level by LSD.

SRlfAE 2021 4 H14H 6 H1H8H4H 9 H8HKI H 22 HiAZR
GZICEFEEIER - SERFMERERGREER 12-18 1 » FAEE T R
F—E AL WESEFAE LN R TR - R AR i R LR B
HE#=R - a5 2 0PI BEIE L 6 H 1 HEEZESE (68.7 H) » ik
FRIRMNZ AR A (88.6-1024 H ) (£ 4) - BAFRCEHEORELI 6 H 1 HEE
0 (51.0 H) » 8 H 4 HEERE (953 H) ; R CEIEGECALBIERILL 8 H
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AHEEZREE (75H) 6 51 HEZERE (179H) -
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Table 4. The flower bud growing period of Camellia azalea shoot on different sprouting dates

in 2021.
Days
Sprouting Number of
date repetitions shoot sprout— cglpr of petals  shoot sprout—
color of petals visible ~ Vvisible-flower flower
4/14 12 75.6+£1.9 b* 14.2+2.0 ab 90.8+3.0 a
6/1 12 51.0£3.9 ¢ 17.9+2.4 a 68.7£5.7 b
8/4 16 95.3t19 a 7.5+1.3 ¢ 102.4+1.6 a
9/8 15 84.0+£3.7 b 9.1+0.8 bc 93.7+3.7 a
9/22 18 76.7+3.1 b 12.2+1.3 be 88.6+3.4 a

* T R 7 LSD 7E S% ke FUREREE -

? Means with the same letters within columns are not significantly different at 5% level by LSD.

6 A 1 HHHARAE AT B(ERF R AT pAE el - fER M R - SRS E R
R BIFATERF IR - (HEERG LB IR 38 2P R M A B0E - 8 H 4 HAg4HT
o KRB AR ERER - B 20 OREERE - E0aBEER
WIRAE AP ERE B - AFBgri DL 8 B (3 aaZF2IBR{EI il R & - 10 8 BDHAZF R Ky
173 ¢ (3 2) - BEFERGEHEREIH G - KRNI #ERE - nJaew
BB TR TR HE -

AEABRRG R - 4 AEAZEURRT 7-8 ABEAE s 6 AHIZF R 8-9 HBdft - 8 H
FHEFRUBRAIAR 11 H NAIBEAE - 9 HEAZFRURAIIRIREE 1 ABH/E (B 5) - FlREaz:
ZEBIFER 2-4 ([HH - —fFRAE 4 A NRE] 5 AREEE - 1R 7 A LA2] 8 A LA
RACEF - FAMER 10-12 ABE{E - ZEAERESREE (/555 - 1992 5 Bonner,
1947) » SPEERAEAZF 2 BHAEAT 8-10 { H » HEASRLILGR A BRAA 2 2B LR B R —fik
FRACHHTE ©



SE LB LB R R BB (49)

10
—&— 4/14 shoot
—O— 6/1 shoot
8 —w¥— 8/4shoot

—4— 9/8 shoot

—— 9/22 shoot
% 6-
8
v
)
=%
2 4 4
L
)
<
=
M 5

O -
T T T T
4 6 8 10 12 2

Month

5. AERBRLILZRANE B B RO C eI B B PR - FEE 1« (R (HEERH ) oK s B
B 3 fRIRRVBAGEAIE © PEEL 5 - SEeRERIIEIHT BCE AR TR  BER: 7« 1k
S

Fig.5. The flower bud develop stage of Camellia azalea shoots on different sprouting date.

Stagel : Floral bud (still closed) swelling. Stage 3 : The color of the petals is visible.
Stage 5 : Fully elongated petals, forming a closed corolla. Stage 7 : Full flowering.

AGABRFG SRR » ALBSRLILPRAC RPN E R B » fe8F LRI AE
BUBRIEES » B3 A PR © FEARER 4 H 6y MR ECBRAAZF G N - R 5 H iR AjDA&R ]
RACEEERE - 6 A LARPECEEE - MelifigEE 12 AE - f9FFFREELE
i - 4-12 HIEIE R B 0 @ #ridisE - IRiMEL 4-9 Haggesis Ba &mife st
FREEBT (70%-100% ) - FrAHAASE = PE LAY 2-4 i H - TEARBESE R B S UIAHR -
ZFEEDL 8 AEAREIHFEE (173 £) 1 11 HEAREBECEE(6.3 4¢) -
FHASHTHRS 4-12 HEAEI R - BriEfE 2-4 (8 A RBATE - B—FRKA 3.3-3.8 fEfE
BIRFPBAR - INLIEARRE R HI B ER -

AR PRI IR AT A R GRAE 3 K FATETRIDEEE - 4-5 HEIR LM
Jt o+ B33 20-25°C - FERRIR 4-5 RIS EE e (1.4-3.7 £2) 5 6-10 AagiE
25-30°C - TEERIN 8-12 A#HRI R (4.9-17.3 ) » MERFEIEEREN 1-3 A



(50) R FE 2 2 LG e s e 90 HA

M (RAER 20°C) - 2-3 BRAE#HFIASE 3-4 ARA R AACEETEREN - =5
(2008) ¥EHY » FRERALILIZRE 50%BA/ER DL ERYRFR - FAIRBE & B ERRH R (5-12
A) @& egE (7-10 5 ) - SEERE RN 8-9 HERRIE  BrnEFER - KH
RIEA AR S B3 E - ARMBARMERALILREFAlls RICFRIA R ET &
R - BIFREE— 5 -

MABALILRFEARAIBIAERF I - BRI AR EEARACB AR o DIANEEH g
EEHEEEEEE . AR (Taylor,2009 ) » 15 (Gaoetal.,2011,2012 ; Liuet al.,
2013 ) FEAH] (Lenzi et al., 2021 ) B L LAMHARALILRF /iR Z BT - Gao
% (2011) BEHESALILZR AV B R E AN FEIFEIH H 2 REATERIRHE: - BRI %
REAERENMESE— P ERETIE -

52 UK

/NPEEIFE ~ S PSERE ~ OFIERE o 1992 o FEFFACIIRE o R - St -

FRBIE ~ GREZEE ~ BRI - 2020 - FEERALILGRIFEERE - ZHU=SEFIEE 48(6):12-15 -

iR ~ FMEGL R - 2016 - PUTRACHEASHT AL E R B 5. - WILRHEEET HAR
it o AT o FRE -

SRE A R - 1997 » IIFHEZ BB M B E BT R IHE RS A R R BT E 2 708 -
k] =] 28 43(4):330-340 -

wEE - ZIEF > SR - 2008 o HARKLILR(Camellia azalea) £ ) SR 1 K MR FE ]
{E{E - 2008 4 A1 ERIfE ) EE2 i - & 5w SCEE - p. 80-87 -

B ~ AT FFFIL > BIEHL > SR ~ S - 2013 - FERRRLILZRAER 5 75
FEBE R PERTSE - dLTEEE (02):71-73 -

B - 2013 o AEAGHLILGRAERREAS R F1 RMEGEE 1 - (P8 RE TR E
teEmL o BN o FRE e

Bonner, J.1947. Flower bud initiation and flower opening in the camellia. Proc. Am. Soc.
Hortic. Sci1.50:401-408.

Fan, Z., J. Li, X. Li, B. Wu, J. Wang, Z. Liu, and H. Yin. 2015. Genome-wide transcriptome
profiling provides insights into floral bud development of summer-flowering Camellia

azalea. Scientific reports. 5(1):1-11.



SE LB LB R R BB (51)

Gao, J.Y. 2001. C. azalea, promises new horizons for camellia culture. American camellia
yearbook. Amer. camellia Soc. p. 8-9.

Gao, J.Y., X. Liu, W. Huang , G. Cheng, and Q. Zhao, 2011. Research on inter — species —
crosses of Camellia azalea, and the first 5 summer — blooming hybrids. Int. Camellia J.
43:47-53.

Gao, J., Liu, X., Huang, W., Zhong, N., Chen, G., and Feng, G. 2012. 20 summer-blooming
hybrids-A Chinese breakthrough in Camellia breeding. The Camellia J. 9-12.

Lenzia, A., S. Biricolti, R. Vivoli, F. Bulleri and A. Baldi. 2021. Cross-breeding program in
the genus Camellia involving the “everblooming” camellia (C. azalea C.F. Wei). Acta
Hortic. 35-41.

Liu, X., N. Zhong, G. Feng, D. Yan, and J. Gao. 2013. A new advance on camellia breeding
in China: studies on thirty summer-blooming hybrids from crosses between Camellia
azalea and other camellias. J. Agri. Sci. Technol. B3:254-264.

Mukhopadhyay, A. and J.L. Karihaloo. 1989. Hasminum auriculatum and J. smabac. In:
A.H. Halevy (ed) CRC Handbook of flowering vol. V. CRC Press, Boca Raton, Florida.
p. 387-394.

Taylor, M. (2009). Breeding compatibility of Camellia azalea. Am. Camellia Yearbook. 1-6.

Wei, c.f. 1986. A new species of camellia from china. Bulletin of Botanical research. vol.6
no.4.

Wilkins, H.F. 1986. Hibiscus rosa-sinensis. In:A.-H. Halevy (ed) CRC Handbook of
flowering vol. V. CRC Press, Boca Raton, Florida. p. 142-143.



(52) R FE 2 2 LG e s e 90 HA

Investigation on the Flowering and Shoot Growth Habit
of Camellia azalea in Northern Taiwan !

Ya-Ting Hsu?
Abstract

The purpose of this study was to observe the growth and flowering habits of Camellia
azalea Wei. in northern Taiwan for industrial application and cross breeding. C. azalea
blooms during summer, and the unique flowering time made them become a potential
breeding resource. This study investigated the new shoots and flower of C. azalea in 2021.
The results showed that C. azalea had no sprouts in Feb. and Mar., but sprouted in other
months, with August to December as the peak period. The buds of C. azalea are formed on
the shoots of current year. The rate of flower bud formation was higher on the shoot that
sprouted form Apr. to Sep. (70%-100%), the rate decreased form Oct. to Dec.(16%-27%) and
the rate was zero when the shoot sprouted form Jan. to Mar. The leaf number under the buds
was lower on the shoot that sprout from Apr. to Jun.(4.7-4.8 leaves), while was higher in
Aug. and Sep.(9.0-9.3 leaves). However the flower number had no significant differences in
shoots that sprouted from Apr. to Sep. From April to September, it took 68.8-102.4 days for
new shoots to bloom. This study showed that the flower period of C. azalea lasted nearly 6
months. The flowering amount is affected by the number of new shoots. The number of
shoots and flower were higher in warm season. However, the optimal temperature for the

initiation and development of C. azalea need further research.

Key words: flowering time, shoot sprout, Summer flowering

I Contribution No. 536 from Taoyuan DARES, COA.
2 Assistant Researcher (Corresponding author, ythsu@tydais.gov.tw), Taoyuan DARES, COA.
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