Rzt B - F2 5T RELERFETERRE |
At~
Department of Horticulture and Landscape Architecture

College of Bioresources and Agriculture

National Taiwan University

Master Thesis

Studies on Cutting Propagation and Flowering Physiology
of Dombeya wallichii

NN

7l R
Ying Liu

By A Bl 2R L

Advisors: Dr. Der-Ming Yeh
Dr. Kuo-Tan Li

PoEA R 108 &£ 7 7

July, 2019

doi:10.6342/NTU201901427



RIS RLE CRFT PR BRT
T EOED A B B SR ok gl o g

KA PR S BRI G R i BT A ST % 2 (2eha B L

B A EY RmF e Xk oK &@J:mﬁb%’ﬁﬁﬁﬁi
TEFAEE S G LE S oAl B AARRRELBET R LN
ARG FEA IR CBALNH AT TEHPERHR %

BERYREFRIEp PR 2ugd

P F A R R R o g
P?'ip%"}zﬁ*

B2 aam g TR 2 B4 B AR o ERY T

g{ﬂ;.u E LI TR g;};};{_@; s gt dod ?“ggj»i 0

o A : L"’— > ’k—gF%\F‘J’ Fﬁlg £
CLAGRY REFELL

BB SRR R AT

AEAFI TN FECRLE
,\,:»}Q;@j',%?&—%éﬁﬁﬁ}égi bEH—:I@%}\J‘r’A‘ y A Bé*:
£ o Y vk B A pReniE S

Sl L GEE B E e E ORI AN PRER

* RbE BT 395 4

KRR PRI mY R o REFHT S

= BT R A R D% HUE T T AN BB TR e A

~p flk \ggrlvru\g‘?ﬁi\%i%ﬁ,}e% 4
N - {%ﬁ&_‘ ﬁgﬂ,ﬁﬂ/}j}ém

HEF e aF L8 P B
A BARE o R T FoeEsk o R EAE
TRELE T LR RR: KL

EH pipi & X ERBYF > H k<o
)&#i v L )1 §7\ e '/\ < VoA E\,H.u ﬁl"’k\‘ﬂ-é':“lﬁ'fﬂ ESR-N

T R S T ST SR}

EERRINE S EERE S IR S AR T RS T E

%”’Lﬂ%ﬁ‘ ‘i%fﬁ.lf’i’f\"”i‘}ﬁ "gj‘\ak-r':u 0{? B—:‘}:#W}tj’\a o L*T%m;} BFE ~ IWTE% \Fﬁ%g
LRE > LR AR R R SRR

Prulfru R 2 e s FA LG RE T Fw pehiE i >R B A
/R R RRCE S E 4 St S

Bt Lindme 7 TERE T4

7R &E -

N L R R &
FlF 2019 77 12 p

doi:10.6342/NTU201901427



FE B s e esaesssesssesssesssssssessssssssesssesssesssssrsessses o Bh T R ok i L I
B A ittt ettt et et sbe et st b et e st e beebesutesseentesshbne b e aEbe g e e ten I
Bt B B ettt ettt et e be e teere st st et et et e nbenseeneens v
BB B A ettt \%
BB R s VIl
ADSIIACE ...ttt ettt b ettt ae e IX
(INErOAUCEION) ...eeeivieeeiie ettt ettt et e e et e e e aa e e eaaeeeeenaeeeens 1

A BT T (LIterature REVIEW) c..c.ciiiiiiiciiieiciiccteteee et 3
o A R T A et 3

(= ) A B Z DT et 3

(G T L TP 3

(Z) BABE L B U Mo 4

S BB TTAFIE T A F] T s 5

(= ) B BT 2 e 5

(2 ) BBFRE B oo 7

RN 8 R B E - R 8
(= ) B B s 9
(20) SEEEEP et 11
(2 ) B BB A /] oo s 13
(G L ORI 16
I 21X T(CT-0 T 18

ik 3 2 (Materials and Methods).........covoveveviieeieieieeeeeeceeeeeeeeeee e, 21

B RN K EHBE AL B e, 21

WS T ESEBRLE AN IR RBRALED 22

R CERHEHANLRAERE S REEY BT 22

FRERT N BRARITHEN IR T AN 2B 25

I CERHAN K FRF BT T E T LD e, 26

PERS ~EP RABEIEN KR T AL 27

doi:10.6342/NTU201901427



e

RS CZBAN BT RIRFANIZAEBR L 2ZEE
HEHRA S GAHAENT R T N2 B
AL W GASHZEN IR T BT AT

B E (RESUILS) it
R BRURNHAN L EHEE AL B
R FESHRBRRL AN L EH S BT
R CEREAENIRAE S REEY 2 B B L
WY CREHAENIEFET N LB e,
BRI CBEBRHEHANIRIRFSETETZ B
WER O~ EP ARABEEN KR A
WS CFEA)EBTRIRHANIFALBE T LEE
A GAVHAN EF T 2 B
WL R GASHAEN IR T T LB
# (DISCUSSION) ...viivviceietieeteeteeete ettt ettt eere e e
- CRFBRASNHAENIEFPRET AL P
B VT ESRRERE AN LT B A P L
MR CERMANLEAE XL TET 2 BELPE .
W BEHAN KX RIET R
;?»L‘“%ir N m_)iéfik J'IF%‘IE-%—;’Q ﬁ?’%'é“i%%fﬁﬂ ................
PR EP AR K KR T 228 8
BE G EAIEBTRAHANT L BB LY
HWEHRA W GAHAENT R TR B
4 W GAHAEN KT T ET 2B e
& 3 1# 2 %34 (General Discussion and Conclusions).................
¥ =2 ;’% (References)......ceeuiieeiiieeiieece et

\\\?{r

“t4%k (Appendix)

111

doi:10.6342/NTU201901427



N

o =N @

R I2 119 =

»F » R4
W OIW W W

Y

M-

N
—

A~

N
—

M-

N
—

RIS AN XE ARG ES
FESHIFR

. AR 49 X g R

()

CEAIF R F R B e, 39
ERFAENTRFRHB T A FRIFE FRELIEE 41
SN X F R IERE RETEZ B 47
BT B HE T2 88 e 55

AR T 2N EEE T F T2 e, 59
BT ERHANTEITSF BEFZHRF LI i, 66
ST R REANIR R PR R E RNRE P 2 BB 67
BT RERHANTRIREF A TEF R BRI 2B 68

0%

doi:10.6342/NTU201901427



A
g

LESRLD - T

%
b4

P 4

T

Fa £

e e

e 7k

'::”J B e
S fg

38

2
|

FESER T FEEA R A BRI 28 X

e

.. 40

42

FESEBRIFB28 T B2 F AR

B 6. B &2 84 %

e

.43
.44

.45

&
AN

.. 46
.. 48
.. 49

L

;3

RN K E A

B 11 R R KR %

B

ar

Bl 10.

.50

=
B e

X
A

K2R

/.

PN
LA 2

RA ~IPERE - E

BEF

B2 %

B/
ar-

® 12. ;

.51
.52

LA N 1

3

x

B BT 182 % ¥z

B R g
B 15, R #W K ERE

B

ar

R 13.
®l 14.

.53

¥
~

o
i
1
Bt
¥

Yo

oy

.54

Kz
N

=

i
e

B R 2
I8 2L

®l 16.

&
AN

|

oy

KRR

Rl 17.

=
Y e

s2_ B

[

4

S

2
|

XE

L

2
z

CES
_.9,_'—_
o

A

=
=
i

,
7
/
,
7
/
,
A

]

7
7
|

[
[
A

B¥
B¥
K ¥

)

ar-
B/
ar-
B

ar

il 20.

®l 18.
®l 19.
®l 21.

X
A

¥

e

SRS

O

Lx]

o

5
?“
49,»‘
2t

A

i
=
i

,
A
/
,
7
/
,
A

]

7
7
7

<
[
<

2

GEEE S

K ¥
B¥
K ¥

p

N
iR
N
-
N
R
=

7

i 22.

Bl 23.

R 24.

Bl 25.

.70

1

PR RHAENIREF T Rl B

28

doi:10.6342/NTU201901427



&l 28.
& 29.
® 30.
& 31.
& 32.

PR EBTRFRFENIERITF LT 71

A
B GAsHAENW X FRE T TERI A RE P IRZ P 72
FOE AN KX ERFEF RS CERI ARSI ZRFE LTS
5 GAsBZEN X FF R T e TREEE CARE RS 74
e GAsH e VR T AWK R CERI AR T AERE CALMEEZ
B s 75
VI

doi:10.6342/NTU201901427
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2294 X% [Dombeya wallichii (Lindl.) K.Schum.] & &4 % 2 gLF =4 > 123 jb 4
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Abstract

Dombeya wallichii (Lindl.) K. Schum. is a woody ornamental species in the
Malvaceae family. The attractive flower pattern and fragrance make it a popular choice
for container gardending or landscape layout. However, its natural flowering period is
limited to winter. In this thesis, methods for cutting propagation was evaluated, and
environmental factors, e.g. temperature and photoperiod as well as cultural factors, e.g.
container size, pruning, and GAjz spray were investigated to document the mentioned
variables on plant growth and flowering of Dombeya in order to increase its commercial

potential.

In the first part of this thesis, cutting propagation of Dombeya was evaluated. In the
fist trial, defoliated softwoods, semi-hardwoods and hardwoods were trimmed to a length
of 15 cm and were inserted into propagation medium in early November. All the cuttings
survived after 28 days but none rooted. In the second trial, leafy terminal softwoods and
defoliated semi-hardwoods and hardwoods were trimmed to a length of 15 cm for cutting.
All survived after 28 days but only leafy softwoods successfully rooted. In the third trial,
leafy terminal softwoods were trimmed to 5, 10, 15 or 20 cm for cutting. All culltings
rooted after 28 days and 56 days. Low rooting rate and root number were recorded in the
5 cm cuttings . Rooting types of Dombeya wallichii included rooting from barks and

callus.

In the second part of this thesis, temperature and photoperiod effect on Dombeya
flowering were investigated. Single stemmed Dombeya plants were heading to a height
of 20 cm with two fully expanded leaves and grown in phytotrons, under natural
daylength conditions in May, with day/night temperatures of 15/13°C, 20/15°C, 25/20°C,
30/25°C or 35/30°C. Plants at 30/25°C after 84 days were most vigorous, with the longest

shoots and the greatest number of leaves per shoot than plants subjected to other

IX ,
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temperatures. Plants at 35/30°C after 119 days had the smallest leaves and diameter of
new shoots. The maximum fluorescence (Fn) and maximum quantum efficiency of
photosystem II photochemistry (Fv/Fn) of the mature leaf on plants at 15/13°C were the
lowest, and the photochemical quenching (qP), non-photochemical quenching coefficient
(gN) and non-photochemical quenching (NPQ) of the leaf on plants at 35/30°C declined.
Also, leaf net photosynthesis rate (Pn) of plants grown at 35/30°C was significantly lower
than other temperature treatments. Flower buds were observed on plants after 112 days at
15/13°C or 20/15°C, with 7.9 and 9.1 leaves below the first inflorescence, respectively,
and on plants after 119 days at 25/20°C, with 12 leaves below the first inflorecence. No
flower buds were observed on plants at 30/25°C or 35/30°C for 182 days. The results
indicated that 15/13°C is beneficial for flower formation of Dombeya, and 25/20°C is

likely the upper limit temperature for flower formation.

In the second temperature trail, half of the plants originally grown at 30/25°C and
35/30°C for 18 weeks beforetransferred to 15/13 °C in early September produced flower
buds after 35 days, while those remained at high temperatures did not produce any flower
buds, suggesting that high temperature pretreatment did not affect flower formation of

Dombeya at low temperatures.

In the third temperature trail, Dombeya with 2.1£0.1 cm flower buds were
transferred to phytotrons in early December. Results showed that within the range of
15/13°C to 25/20 °C, warm temperatures were beneficial to flower development and
plants grown at 25/20 °C flowered earlier and the number of inflorescences was the
highest. However, 30/25°C was not suitable for flower development, as 38.6% buds
aborted after treatment for 50 days. Base temperatures of 2.1+0.1 cm flower buds
developing to calyx visibility and flower were 1.54°C and 1.82°C, respectively. And the

thermal time of 2.1+0.1 cm flower buds reaching to calyx visibility stage and flower stage

X
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were about 396-487°Cd and 556-645°Cd, respectively.

In the photoperiod trial, rooted softwood cuttings with six expanded leaves were
placed at 24/14°C in mid- August and illuminated with a photosynthetic photon flux (PPF)
of 300 umol-m-s! for 8 h daily. After 7, 14, 21, 28, and 35 days, plants were transferred
to long day environment and lighted with a PPF of 150 pmol-m™2-s! provided with a
mixed LED white light panel with red : blue=8:1 for 16 h daily . Results showed that
the increase in the number of short-day cycles decreased the number of newly-grown
leaves below the flowers and the length of newly-grown internodes , while increased the
number of flower buds and the initial flower bud diameter. The result indicated that

Dombeya is a facultative short-day plant.

The third part of this thesis reported the effects of container size and pruning severity
on growth and flowering in Dombeya. Saplings were trimmed to 30, 60, 90, or 120 cm
tall, leaving only the trunk and planted in 47, 32, or 18 L containers in early November.
Plants grown in 47 L containers after 150 days were the highest, and the plant height
decreased with the decrease of the pruning height. More plant height increment were
observed in plants grown in large containers or pruned to 30 cm high after 210 days, and
the plant height increment reduced as container size decreased or pruning height increased.
After 255 days of treatments, container size had no effect on number of shoots, but
number of shoots increased as the pruning height increased from 30 to 120 cm. Shoot
length increased with increasing container size or decreaing prun height. Similar reaction
was also observed on number of leaves per shoot. More plants grown in large containers
produced flower buds after 60 days, while prun height had no effect on it. After 120 days
of treatment, the proportion of plants with flower buds were higher in which grown in
large containers, and lower in those grown in small containers. Flowering rate of plants

grown in small containers was significantly lower after 183 days.

XI ,
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The final part of this thesis investigated the effect of gibberellin on flowering of
Dombeya. In early October, 2500 mg-L! and 5000 mg-L"! of GA3 solution were sprayed
on the leaves of Dombeya shoots without flower buds. Flower buds were visible 7 days
earlier on shoots with GAj3 treatment than the un-sprayed control but days to calyx
visibility and days to flowering were not affected by GAs. Flower buds were visible after
GA3 treatment for 14 days, and the control group without GA3 treatment had visible
flower buds 1 week later. There was no significant difference in number of flower buds,

inflorescence diameter and peduncle length between treatments.

In the natural flowering period, the third axillary flower bud (diameter 4.4+0.1 cm,
peduncle length 12.1+0.3 cm) from the top of Dombeya was sprayed with 250 and 500
mg-L"' GA; solution in January. Results showed that GAs treatment allowed the flower
buds to reach the calyx visibility stage about 3-4 days earlier, but had no effect on the

days to flowering.

Key words: container size and pruning, cutting type, Dombeya, flowering, gibberellin,

photoperiod, temperature
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7 % (Introduction)

2274 X R [Dombeya wallichii (Lindl.) K.Schum.] & 4 % ## 2 gL =4 » R A3 5
i£ 4 #74c (Rahman et al., 2012; Skema, 2010) -3k % 3-10m »F Ln% ik & F & »
EAF BIEEHERY%E >V ITFE A s+ L8 ks (¥ 0 2003; Rahman
etal., 2012; Skema, 2010; Gilman and Watson, 1993) o 2L+ X% &3 flo g » 5 % j >
FABRES AT AR 2P EIFENL AL ARG R BT Fw R o R
Moo AW ITR AR R N2 P 2R E 3 (2019 FAAETY K
G | 7 B & * § & o Hailemichael (2001)% %t J 7 Dombeya torrida (J.F.Gmel.)
Bamps & 74+ 3E% 7 5 > North %(2010) 2 &4 % (cycocel) 4 #] k= & Dombeya

burgessiae Gerrard ex Harv.z_ 4 £ " 4E3t 8 7 5 2 7% i 14 o

IR B B S 4k (softwood) 4+ 3B % A F 13- ¥ % % (Gilman and
Watson, 1993; Hailemichael, 2001) » &t % HFEZ I L FZF E S - HFEH KM &
FREYVIENRDZEFTIFEL o L2 FBME L B = A% F 0 3 4o 4k (7 F]#(Rossi,
1999) o Faw oA I* ik LM TR 0 DHFERER T E G LA S A o

P2t LR R L PR EAAG PRI BRER AT 0 A B
LA 2 FEERBRE RN IRFBR AL

BRArk ¥ B8R % & (Ausinetal., 2005) o + W (Hibiscus) L4k 7% F 7% »

Rd

)
B nlf 0 A R AR EA o F(H. cannabinus Linn.) % 15°CRIZT 4eig -7 £
4o 0 20°CEE R B TS 7 £4s 0 7 BaEs Fenicy F7 0 F]H % B 15 (Warner and
Erwin, 2001) = <8 (17°C) € 4 i# 32 2 3v(H. sabdariffa Linn.)sn{= 5 £ 4 & * 4] 7=
B Y A tE ) 25°CRIER T 2 iR H 5 Y % 5 (Mansour, 1975; Warner and
Erwin,2001)c ¥ L =7 4B R Z R AR B LT BT R RAPF 157 £]4018
BERRE LSRR > - P FIP AR R T Y IGE T & F T (Armitage,
1994; Moe and Heins, 1990) -2 se 3 3¢ % 42 P 4247 (Mansour, 1975; Sawano and
Tsukamoto, 1963; Storey and Nwoke, 1985; Warner and Erwin, 2001) o 227+ X% B 1
EFRXEGFEL LB S G FFY o

ML AL L 12440 (P AP Es 5 Fl 0 2017 5 & 0 2019 ;
Soderholm, 1967) A& L 2k 78 % 6-8 ? (Pimentel and Rangel, 2017; Skema, 2010)
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& % Weather Spark (2019)F % F AL A7 2L L E X R 4 3 2 43 3 35 4 5 R (10-
26°C) ~ & p (10.5- 124 BT > P ERET i 2ERZ XY T B> orHb

SR ER A LUHHAN TR L PR

fiﬁ % F] S+ cb o 1§34 S 13§ R jE5s & (gibberellins, GAs) ¥+ A1
%Wﬂ#*ﬁﬁ%@k%m@%%?%*#é%@ﬁ}i&’ﬁ}ﬁ%aﬁ$g‘
AL AR EASSI T oA FAFTTEAAZTF 2Bk it p o pe #30
B3 &L 4 £ & (Carmi, 1991; Carmi and Heuer, 1981; Xie et al., 2009) - if ¥ 7%
EAp AR TA2L 4 A (R E > 2018 ; Yamamoto and Nawata, 2009) o & 3213

).

Tl ALY TSk TEH LA 2 B (3R 0 2007 5 £ 0 20125 K% 5 1996) © 2

M EE R BT A A A A T 3 4 7 #(Gilman and Watson, 1993) - e 2504 XK

~

A AT BT HMEE - A RETE B BVHAN S AR LR

B F A I F N RIS F A B R 7 R e B 7= (Stuart and Cathey,
1961)c3F 5 fi 47 2. 7°F £ldnfr T B F % 5 3% GA # #7(Achard et al., 2004; Mutasa-
Gottgens and Hedden, 2009) o 254 X% F 28>0 F X (TG E > 2 5 o2 TR
Bt 2 HEFE LT T ¥ 0% GA A o

PLRG T EFT I RE
(1) FRIASHAEN X RTHB R A2 P
2) FESEBREAHLNLZFEL AL PE
(3) BRHAENIXRZAE ~RE®Y 2 B2
(4) BB IZHEHNI RT3 2 I
(5) BRHZ2ENWERERFLTT 7T 2558
(6) EP JFHh=x 2t X7 A3 2 P I
(7)) 3B 2B TFARAHELNIRTLEABRTLEE
(8) *f % GAs$f 2L X F 15728 2 95

(9) *f % GAs $H2L £ F 1T 7 5 7 2 35
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a A F73  (Literature Review)

(=) Ry zio®

274 X% [Dombeya wallichii (Lindl.) K.Schum.] % 44 % #*(Malvaceae) -7+ X %
I #*(Dombeyoideae)2- 74 X & i (Dombeya)2 BLF 1= o bW XK e 7.9 210 &
B 0% hT 175 E R 220 8 4o i 15 MR 2 305 #7504k § (Mascarene
Islands) ~ #1 B % (Comoros) * ¥ 7 19 AR A 2L A5 | At 3 Pfia

(Kubitzki, 2003; Skema, 2012) -

PN L R AT G HRERET M 2 F B A 1900 & 4%z & «(Rahman
et al.,, 2012; Skema, 2010) - Skema (2010)4p i fiE 2 1100 # ¢ e 7 & =0 2204 X
FHA o - B kA S E s Bl A b A% 554 vk (Antalaha) PR E T 0 — B
kp B iEiedrieend @ s F——B 1) & #(Toliara) & 4¢ 4 (Mandena) # k- 4 + %
AP ERBDENIRL G - BARE LA E i ? J0 0 LR D
B4 AR AT i R A B S frde g FRA SE7R0 ] B (Antananarivo) o 2B T i i HIR

(Fiananarantsoa)#* % » g —‘ﬁ BlFF & & 5 4 (Toamasina provinces) (Skema, 2010) °

A R 5 d 2 @ #7(Republic of Mauritius)frfr & 5180 £ 32 > AT R

% 1 R 2.3 32 (Skema, 2010) °
(=) 2
AN REAATEEADN | & A0 1REF 3-10m> T +F 3-5m (% »2003; Rahman
etal.,2012; Skema, 2010) - ¥ & 25-29cm > % 19-25cm > F]3; 3 %P2 » AR a5

—§A§*P4¥(Jf:°;}iﬂ"\r‘ﬁﬁ ,13'#’ +:;I{_PVF’}§; #*5{821011,1 #ﬁ,’x,?é
lcm"ﬁi‘_\?r_}-\‘.;ﬁ o FPALHALITR R A T A T“>’§95(>25) weE p = d

»

£ 4 v&k(Rahman et al., 2012; Skema, 2010) - =5 & 16-38cm > & % > 5 £ > “ &
i

_F.:

ufﬁ.\-

# & 7% o 7°R ¥ ¥ (inflorescence bracts)?) & I A eni& 5 0 o B ibrdE 0 R A

o ¥k 48 % (epicalyx bracts) 3 T 0 A5, 3 HLP| o H44H35 5 FAS R K A o
CE(calyx)54c 24 > B3 5 4L K £ 15-23mm > § 2.4-44mm > $ 4525 5]
ERA 0 a3 A L > BARERL o TS s 4 0 £ 2436 mm 0§ 6-

;n

3
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14 mm > P F175 ~ @R E FA) 0 2250 2 > 25T 5 E 20-32 mm o i e

£ 5-10mm > & E 2.9-4.6mm e 22 S fC 5B INAE W Pl E A AT 7 A2 F T sk

‘;

W

cdFftp BN E PR F o 3+ 5 & 1.9-26mm > B E 24-44mm > K A G
Bk BARERL o 4R 30-40mm v 1 Eg A F £ 0.5-0.7 mm (3 > 2019 ; Skema,
2010)c s F E L > 9ra5 % £ [F]A50 & 5-10mm> E 4£ 7-10 mm (Rahman et al., 2012;
Skema, 2010) -

(=) FREZLBEY

PR R ﬁd PRz LFROEL AR RAESA R
(Soderholm, 1967) » Gilman fr Watson (1993)45 ) 2104 X% #& * % < (softwood)F* 46
SRR F S o g(zoomIﬂ MAWE A R R RRRE LT AR
AR o K E TS A A REB T > B 1520 cm 9 R AE T i
29 B 75%-90%Ap R Y GEERE 0 ) 20-30 X HAT HAILSF 2L
SEPFFEILEFTEY FLARAARPBET IFERLEZFTHL -

AR w4 R R G 22-30°C 0 % F 5 E 1T 15°CA K iBF > Mo 3-

S°CE NMELTRY - TR A(E - 2003) 0 i 2 EFFA %Bw;%;,a;&i*am%fk

S B s Ao mtic S BB > 2 @B (% 0 2003; Gilman and Watson, 1993) o f v &
PRk fRa B i enth i 4 £ > R E & BT A > 3 4r 7 #(Gilman and

Watson, 1993) - # (2003)i2 %=+ & & L& (7 - BT B > EiL {5k G £ 5 - 20
XEZTARRRE LR IEALmE 3 0E @A R & 4 14 % (Gilman
and Watson, 1993) e 2L X HehA T ¢ A RA VA - RA S FIEKAS -~ 7

BeE chm E (] 0 2003; Gilman and Watson, 1993)

PRt Lap g it e fid 2 fARTEH S 7 0 (Skema, 2010) 0 A2 4 #
PR 6-8 7 HF F < £ B i-(Pimentel and Rangel, 2017) o 4t L3k enid 2 2 08 5
12 % 3] 1 * (Soderholm, 1967)> &7 B~ -8 & 14 * (¥ AL EE s 54 Fl>
2017) o 22 IR0 2002 £ 51~ £ 8 TH L 120 TR & 30 (30 2019) A3
Weather Spark (2019)% = 7 #(2019)f% % T4l > BEan 22X F o= A B 1 2§ i
Sedide A 2 RN E 12-22°C P& A 11-1140h 2 2 8P g o s B

BRI E2228°C pEAIL3-119h; @ BB dk Fidpaa B2 208
BXE 21-30°C> p & A3 11.2-119hs 3B A EHm 3 B Y 2.8 B 5 14-23°C»

4
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PEA 108113 h; srd A aHa B2 28R Y 5 21-26°C > p £ 43 10.7-
H2h; eyt 88T 2@ A2 REF d AF AL 2 IR -

-0 &?ﬁﬁw“%*ﬁﬁﬁ@7 ]+

SHELY - AT % 346 2 (Beeson, 1991) - 4 B AF A (cutting type) & 35 % 4=
(softwood) » X & 4x (semi-hardwood)’ # #x(hardwood) % (Read and Bavougian, 2014) -
PEARBRASFF 2P AFF AR RPFBEL - RKIESRAE BRIV LFR
SOl E e bR FF AR REFREAT RA VE R ok R E R 0 2 £ (Hartmann
etal., 2011) -

Soderholm (1967)8~ 10.2-15.2 cm £ 2. 2% X F a4 22 B H3d4h - A0z
75 ppm 1 IBA "kKig i ¢ 24 ] pES 0 BN E IR T  RHFUE B 2 21.1°CH BB
BT @FR A2 H4Ew o Hailemichael (2001) 10 cm ~ & & 2 £ & 2
Dombeya torrida (J.F.Gmel.) Bamps & 48 » 2 ",% BTEEE 5 A nA 12 0~2000 £ 4000
ppm IBA ~2000 £ 4000 ppm NAA > #-if P #ade o 2% 8T % v ¥ HAE 4
FHO G AR EF I ERERAREF LR TIPS IRIRE RS £ 2R

ek

‘,i&;
ﬁa

FBREEL RS AEF > 2P L SRR ¢ M e R 17 F EE(Rossi,
1999) o Fie oA I* ik LM TR R > DHEFRERER T AL A S A o
P b R B 2 #3734 % 036 8 (Soderholm, 1967; Hailemichael,
2001) » AF AR E ML R LFTY 0 F T ERARM B 4 2 R e t) -

(=) PfRinix

KBGO RARE A OTRBERFEDEL SRR ATORR CFAA
F3IE - LH I EE A HFFE($ E > 2018 ; Hamilton and Midcap 1985) - % i<
BB RER AR A ERFRE CERWEEAE Tkt AR LA REER
W ER EfrE P P ERRSEE BREOE R E RGPS S ERELAY
voofl podE AR F AR RN E T FRE PP YRR o E R L A A T 1 (Beeson, 1991;
Hartmann et al., 2011) ¥ fic(Lagerstroemia indica L.) ~3 fF (Magnolia denudata Desr.) ~
1+ F§(Rhododendron) ~% -fv* [Jasminum sambac (L.) Aiton] ~ % 75 +%(Nerium oleander L.)
EV* S 3E o /& {f [Pittosporum tobira (Thunb.) W.T.Aiton] ~ &I & 1= (Camellia

5
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japonica L)% 3 & * L 3436 o % [ Wisteria floribunda (Willd.) DC.] ~ &4 %"
(Spiraea) ~ ™ & jfic(Rosa multiflora Thunb.)% P| % * A 44+ 3% (Hamilton and Midcap
1985) -

iE P~ X3k & (Hibiscus rosa-sinensis L. ‘Birma’)# 8 &2 + 78 5 &4 11 5
F-ERELFY-F > RATTHIEDE FEMAI S 8 & - A g 250 ppm IBA
6FHIE - L5 UF 24 FFRABEKE > FEFESTAAI T o7 AL
FRUSRES A AT ATHREFAR 0 R R R - T
#HE F A2 10-12em F A 8 FHEABIHE E IR E 1R AIEFRGE 0 2004)

o

H#-5% 1§ 32 B (Rosa hybrida L.) 574 (‘Natal Briar’ ~ ‘Rosa Progress”) 150 cm 4 i
L R ST A aBSem T - B SEZAFEFLBM o HFIE30 X1

KEEIEAY A B ks BRk \3;—53&9@%&@1% cFIIH G HE

AR R ERT LF PFETF 0 AT g s CRABEfTEREZE I
¥ $2(Otiende et al., 2017) o 3k (32 B iEd F 2| T A 5 TEIR ~ F 30~ @ IR (IR
AR & - TEZAFTERR  RREEFHT Y NI MIER G

4 £ i# 5 (Bredmose et al., 2004) -

MR PR G 25 B & a2t % §v(Stephanotis floribunda Brongn.) € g+ & > K-
s A & R e AN 25 & gt d g o d P T AR I8 B ¥ sl &
- HEFFBBET 4om) c HIE O B BB AFBATIZFRI20E 0 A LT IR h
BARF B 63-77 2 F 2R EHEFRFARFEL  f 1 {0 17 Ml
b BRI FRAFIF I 05% o T FIE g { R AR
If.(Hansen, 1989) -

-

¥ T 4§ ¥ % [Schefflera arboricola (Hayata) Merr. ] ¥ & ¥ & £ % erfd 3% 1=
FIEANRTEH AT AR B B B TR T PARERE
AGE Rz FRIBRNEPT BR AR F R o AR S 0 & 5T
TR b 0 3-7 SN R F AR 0 7 o AL EE S Tk ORIV AR
PR AR bR S B34 ficendy 4 (Hansen, 1986)° B~ = £ A id [Akebia trifoliata (Thunb.)

i .
& 2R > i

Koidz.]& % 50-70 cm #74F 4% ¥ § B R4 15 "E B R i TE A K b 3R~ ¢ Mo A%
£ 10-15 cm cdEfh o HIEE S £ P ARo? BB OF R B oF R EF L
oA AIRERORE B F F Y RS AR T i LARER R

6
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Gk A 5 0 AP E AP % 0 2009) -

R4 AT i LIRS HE S HAR A 8 B (Hansen, 1989) o § BT
B A MESF DRI ETESF B A RFH(R F 0 2015) ) LFIFBROEE e 4
Moo dmre A Rl 4 g RO SR BEA TR L MO T s e T i &R
ks A& A LT (% 02015, Otiende etal., 2017) » TR E L g 0
RFFVER Y FHFHEE 0 2010) -

BEFSRPBFFEZETORACINEZ ET OREATRIB(F E
2014) c R TRNPVXEFERTEY > PHEL L F ok L c ER VR L
R SISl P RN SR SR E MR LR

Fiom B E FRBOFRT AT & L Lok i & $ g (Jackson, 1986) -

e

F R AT BRI F PR A 2 LR B2 {8 4 8 (Hamilton and
Midcap, 1985) > fxiF S R 112 LT A R FRY TAL P BT A Y o2 2
A RE KB~ 0 02 = #4 %5 (Beeson, 1991) o

(Z) LR

BREREHEHFTAIH F(] £ 2015) b4 % 56 2 10-12cm
FETTHBFEL - F3FF 2 F NI AP HLE L REHRAOETEE 9
D88 F TR FBAR(GE 2004) o8F (2004)3% A RE AR FIF 5 AT AIRGA
FAURm e ok T g A 2 BRI E S T S A 2 IR RE T A R
BFAAF LR BERE B

U

E’
23

Burgess % (1990)% P 3640 £ & €82 80 ¥r(Salix alba L) 3675 7% 5 b M 4Een
F]F o8 PrIBARAEF L A G 40(7.6°15.2-229cm) FiE S A F L s w A 50.7%:
88.7% ~ 95.3% > LB E BB AR Z A 2 T L Rk A 5 E o B r(Salix
‘Aquatica’)d & 4 & ehiRB i iE - 2 %Tﬁ Fisaud 5 10~20~30~40 -~ 50cm
B ay- B2 EZY o 10em#EMB2 FREF M PIEF 7 G EREMAD
WhrsBgza@aif o 245 RFEMR2 FEF LR %] (Rossi, 1999) -

HEamgd B2 AR PIESFET e & LA - R0 &
THIEE RS 053cme #4321 X {5 0 & T 0.5cm FHEAAF AT 0 F 1T
350 P HFF NG 50%  EFE BH A FATF R F HET L 2em EHFF

7
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EER - & T 3em hTEF G S 0 Vo AREBROAIVR R L7 Twk
v &4 > 3 4133 $3(Hansen, 1986) °

TPBH - EAKEY TE 10~ 15-20cm B RE FHEE 0 5 x 10cm
BT ESF S 53.1% BFMA 152 20ecm &> @ 152 20cm F48 2 B aig 5

FEAMFAR YFHCTFREATAFBBTRTIAREL IR L FFRESR
cB(fe g 0 2010) o 22 ¥ 7 h (Khaya ivorensis A.Chev.) H & 4 £ & (¥
B ff 5 100 cm)fEFRA 19 2 39 mm A L R > HHE 9 ¥ {8 RBBOFINF L

BRI EPHARTE { A OEMBE G F P gk i 4 (Tchoundjeu and Leakey,
1996) « AR# | F A 0 FAFBE AT HMERL L o

=
[esy
S
-
Sy

B¢ 1§ 35w #H(Dracaena fragrans ‘Massangeana’)2 £ € #2 % 5 510~ 15~
20cm £ 2. 3480 B /S5 4-6cme B % ScmIBMEF T 0 158 20 cm ERRE Fi
TP B R REAAAY o 5-20m & 2 EBISEFIR L FE>30cm 2 FiF] €
B R A EIRARE T R T B RS o s R (3R 0 2003) -

% £ & * ¥ (Lavandula latifolia Vill)§ & 2 SiEAA £ R 54 68>
10~ 12cm e £ BEHTHFBER G 4-12cm FFRF 5 91.5%-97.5% -
FRER @ MRS FEIREEMR LT S RERCE S ERFR L
= AR REE CTERE S CERFICT EILE A B E = (
fe¥ > 2016) -

H

£ Z (2011)#-5 P Lija % [ Tripterygium hypoglaucum (H. Lév.) Hutch.]- & 2 4«
£ 3R an bR 10~ 15 -20cm & B B iTiEM 0 - B0
BREF REEZPIAFERBR/IBGEFI2FLEEF 20cmEfH G
$éM%’NEIMm@ﬁ%%$9wﬁSMWM&HW@f&&J%magﬁ
& ﬁﬁﬁ’;ﬁf P A B EATRBER 20cm BB/ P IF UBMET L BES X
FTHRERE 3R ARG R FT T g

B

EAE P TR

oy

2% 21
e %

dRFTACARBRE AR RAZ A GRBELARL T AF FBRBESEL

B g B 4T o

Biig syt L9 aEaY €2 D4R EFBIEL 50 Rictt
8
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RE S & # 2016) oF TS ALV R 4 £ 4T 1Y £ (Bernier etal., 1981; Konishi,
1982; Lang, 1952; Larson, 1980; Metzger, 1987; Westwood, 1978) : (1)~ 7 # #(flower
induction) » Wi {7 = F 314 W 47 F AR 5 (2)7- 7 514 (flower evocaiton) » X FL{-
Fere o WEFEA L ERAQ(TIET )T A F B AE 5 (3)15F Al (lower
initiation) » WA, X - R B2 EAR 0 - BHESF AITHRCE T L LR ME S DT
Blde e 2T FEPEE 5 (4155 % 7 (flower development) » & 3£ 5% 4 it (flower
differentiation)¥? = % = 3 (flower maturation) o =5 & i* £ B W T B F (F 5§ ~ f©#7-
SRR E)A 0 T SR IR 2 L2 TR o ol T R8I (5) B
= (anthesis) » Tk VB B o

BB Ark ¥ BB % & (Ausinetal., 2005) > 44 FfiEd 2 7T A5 2 B OpE
B owig A2 k9 # F(Warner and Erwin, 2001) o % TR 515 b o 1% s %
(gibberellins, GAs) ~ 1238 41 2 2 F &0 454 7= D% * 497 2 (Meilan, 1997)

AR E R AL AN T AR A e

(-)ER

»

P KR A LRI L 124 0 (P WP EREs S F 0 20175 & 0 2019 ;
Soderholm, 1967) > %% Xz =¥ % 6-8 * (Pimentel and Rangel, 2017; Skema, 2010) °
& & Weather Spark (2019)F % FAL A7 2L X E > R 4 3 2 212 354 7 8 (10-

26°C) ) R FE BBV A SERT M -

A (Hibiscus) R4 3% #2 725 7 3% ehfh > L R AR AT o 29 E (A
cannabinus Linn.)¥2 312 3 io(H. sabdariffa Linn.) i & >t & 23°N-23°S e 2804
(Warner and Erwin, 2001) » 22 2504 X% & 3+ § i Se Br4e el R 12°-25°S 5 £ & -
T # 5 #ie(number of leaves below the terminal flower/inflorescence)™ ¥ & =5 £
dopefi 2 dpih 0 =T E P HAR S > AP IS T £]4p4% 5 (Cockshull and Hughes, 1971;
Yeh and Atherton, 1997) = Warner £2 Erwin (2001)#-36 & A f /a4 v £ >0 = f&
B R (1520 ~ 25°C)i% 2 2 » e 15°CRIE e ™ # 5 3ok & ) > 20°Cr
32 > EEom 15°CIRGE F i e T Elde o 2R 12 20°CRIR B thenF| o p 145 % > &
F R 15°Ce 166 = > 7 iy 20°CERRALTE T A4 5 27 BEe 8 Feanity 85 » 7
PRE BT .
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% B (25°C) ¢ 1t 3 — & A F 1 4 (H. nigricaulis Baker f.~ H. physaloides Guill. ~

H. mastersianus Hiern. % )eniS 5 £14p o H. mastersianus " 20°C 2 ¥ %A ik (7 5

ErE g Alde 0 2 25°CRIZRIF A 10 12 FELLF T A4 o 14 17°CRrdeh

FTMGTI 21 8 25°CRIE e o & L Mo T L F T A R RS APFR AR

@ 25°Ced2z_fa it 21°Cad2einfe tk { & B - (Mansour, 1975) ° IF"“ A M

B(17°C) § 4eid xR Aeen e T AR UG- T F 7 0 ©F fl4eis 11 25°CRJZp] 7
e H 155 T (Mansour, 1975; Warner and Erwin, 2001) o

B % 4 K oehz B ACE (H. esculentus L) &8 % >t 25/20 ~30/25 ¥ 35/30°CH: 5
PRSI H NS FEZRREUEE TR PAFEREUSRTER
(Arulrajah and Ormrod, 1973)

R AN HGE B R ek i 2 (Ixora williamsii ‘Sunkist’)>t 20/15 ~ 25/20 ~ 30/25 ~
35/30°C/® > © F 20/15 2 25/20°Crd@ et i =5 255 » ¥ 20/15°C a2 e %
A, FF 5 2 25/20°C7 % i g~ o (KR 20/15°CHRAETE R A, » B B T R
30/25°C/a 2 Pl i MEE TR 57 > T BADL J 5 BT o B R M(15/13°C) % & 1
Bo< 45 3 i &S GhiE B A% (X o3k 0 1996) -

&3k 7 (Hydrangea macrophylla Thunb.) 2 15-18°Ciasg 4 78 4 £ » F 3t 24°Cen
BEEGEY & 4 & 12 17°Cd2 ‘Early Blue’ & “‘Schneeball’ # 4-5 33 ¥ 48 $£ 20 % >
80% etk e At MV AT o R ABFT AT R NR @
24°Cr @itk G 40 2 4 3V A75F » 2 24 { S ean|icF o 17°CRJIZefE th
W24 CRJE efE bR S K 4 B PV B AR MR (17°C)F F13t %3k 7= Early Blue’
ﬁ%mmwmzﬁ?@%’Mwagﬁ@%%ﬁﬁﬁmmmaajmne

E {ei1(2003)#-5 16-20 7 B B F sk 7o' Leuchtfeuer’ 8 & 48 R ¥ % 15/13 ~
20/15 ~25/20 ~ 30/25 £2 35/30°CenA 1 5 iz F Jad® o B % Ao 15/13 22 20/15°C i
42 % pEATE fEFRIBE U F Al 0 15/13°Crg T“’—*“? TR P @t AR R A
Y REFRAE 2520°CRJIE T8 % {8 W F 20%FEHRiE » = F Al4nFF £ 30/25°C
2 T8 X SRS E R A L > 3530°CRIRl 42 X (S FIA RE A fE o F

L ‘Leuchtfeuer’ 2. i 7 A4 B & G A 25°C>20/15 22 15/13°C 5 &rp =15 45 =
2GR o REE P - R E N TET A4S 25/20°C € B T T A4 0 30/25 e
35/30°C a2 % F1 7= F £4p o
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B = Sibylla’dg o B ¥ (5455 15182124 -27°Crd2 = % > 15 - 18°C
BTz EE T AR ofh 21°CK 2 0 24°CH R 0 27°CAIE fE HRR] R 22 T A
beoo VR O15-18°CE fEF A i iR B 0 24°Ce BT SEnic T A5 PR R
(Litlere and Stromme, 1975) -

F 38 % (Pimelea ferruginea Labill.) 22 ‘=34 % (P. rosea R.Br.)snf -4 57 & AT
PR R M 15°C B P QBT ¥ EE AL RERETERARTER A §
TIR R B I 2ICHEE TR - F- B ST T21°Ca { 3R kBY » B#

RO

ffF - &0 o & 4 K (Kingetal, 1992) o 7 L5 54 & e 3h 4 497 & g
BR(15°C)RIL 1T Alde » 2 BB HETHET o

hrld 7|0 % 4ok 44 (Grevillea robusta Cunn. ex R. Br.) ‘Roundo’# & B = >
g S E RS A B E 3 (RIEERMISC) s g RS - B Y FiR i

PR ez ¢ 4 (Ben-Jaacov etal., 1989) o = B iF & B2 4o 4R - 0 v G 3 T

Froam AR TR RSATT AN T #7T R EF AdeER G
FAR BT HT R R °f‘“’7f='§r'l$’ chm RRE RAFRLRR S 0 - T
FEP AR R T GRS & 8 T (Armitage, 1994; Moe and Heins, 1990) -

(=) kir¥)

AN R ALY L 124 7 (P REEFEREs 4 F > 2017 5 & > 2019 ;
Soderholm, 1967) @ L 3k <8y % 6-8 ? (Pimentel and Rangel, 2017; Skema, 2010) -
5 % 4 5k F A (Weather Spark, 2019)7 #r2bW X R R4 = 2 432+ 24 &P (10.5-
12AhHP BRI JaplHBR w7 fc B LFH 5 B o

RFHESE PR FIRY FkBEHER T LA &S B - (Erwin, 2007;
Ausin et al., 2005) o £ i¥ 8} 12 (photoperiodism)4n 2 # ¥R p £ i 4 > fEHE Y
FRACEREEE R HREH DR TR R A B D ER RS (short-
day plants) ~ & P P& e 4~ (long-day plants) ~ P # {448 ¥~ (day-neutral plants) ~ » P PR iE
¥ (intermediate plants) # f 3k i¥ 4 {8 4~ (ambiphotoperiodic-day plants) - & & p {24~ fr
£ Py P x5 2 HH(facultative/quantitative) & & 1% (obligate/qulitative) * J& o

LEHM P A A E e ki TV BT e £k ¢ 4ok 2B 5(Erwin,

11
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2007) -

B 5 46 5 L2 P iR % 3 89 (critical photoperiod) § ik JpfE & F-fF 7 2
I (Follin, 1972; Purseglove, 1968) » Storey £ Nwoke (1985)4p 1 ¥ Jj- 5 ‘2 54 » &
10-12 h ek FHHEHTHT > 10 h LFAIZ 35 X FRE > 12 h LT /mI2 g 48
ARG 0D IShEF/JIL § = 2k B - o 22 d Warner {r Erwin (2001) 45 4 %
B 5 2L LR A Oh R AT PRRTET 4l S ¢ 89(13 )AL
M J—[ﬁ‘*“:}??‘ﬁ 2Ah ERFBTVERL o U EETRT a0 A FIHEEET - g
A o

B 117256 3¥ P 5 %k (minimum number of inductive photoperiod cycles)dp B
TETRF T REY IL ek 0 ¥ X LH (s & 0 2000) © Sawano £
Tsukamoto (1963)4p 11 % 4h F f12 sepicd > F & p £ 4&% 13 heh20 BEP &
# A A EPIA E =T o Mansour (1975)F - # 45 I 729icis 4 F4EP (8 h)Z
BoBrEP(ONESE  BRAVXET R RZE-HFT O BERT A 61
EP RS ENATE T F T AT FHEBNED AJL 8 S L P RE
Rl9T C5 37 2 ¥ 7 S RATOTT A48 F Bk o % BT 7 I0A XTI E
o 3 B s g 2P Bh)frikm & P Q4T B - & pixi(16h)

T 45§ % 4 £ (Storey and Nwoke, 1985; Mansour, 1975) e Warner ¥ Erwin (2001)

$h SR L HH R R e R O ) ST R SR Y (13 )2
FEPQRADFETEZET - N PRS2 R7 0 A FIHESAE FHRFL T - R
#rid A o

FEL HFFEFHRIYF RF R AR o blde o K W (Hibiscus rosa-sinensis
L)z p*® B4 A A~f 5 & P et (Wareing, 1956; Warner and Erwin, 2001) o
Warner £2 Erwin (2001)4p 9} 36 A A W/ te 4~ 6k 2 F 57 4 5 psHirEp -
BHMEED P P AR P A B EEE PR ot 0 o 2 B T (Abutilon
hybridum Hort.)>* 52 p (Qh)& s 8 ¢ (13 h)RBE IV H < »a BP RJLE F R C
FRENTET 5 B 3| 7T p #i(Chapman and Lyons, 1988) o » 4 3 ‘H.10° 5 225 ¥4
e pfed 0 £ P A F 4k ¥ I F (Arulrajah and Ormrod, 1973) -

FrV o ok F P T ASNLHFPEr PR - B¢ R ZNIC L B L
o Rk FH F BREZF AR L B LE B2 40 B (Warner and Erwin,

12
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2001)» M EERTLE L RAFER D EP I FFT

S BE AP BAN TS 3 5 ERT L %5
W H WA SR SRS 5 % B 2H(Read and Bavougian, 2014) o < 384 ¢h

Byf-A-LENEEY CFRFRRAGE - EFv FEVHEI 0 B KR
o

FPEAIBFNN AL A FERH N ITHM RERLAFE TS+
2% % BH(Latimer, 1991; Ouma, 2007) - f ¥+ » ¢ # FEH w592 A % r‘%%‘rﬁ%’ o
| F B+ | (Poorter et al., 2012) o { /] en3 BF MBS 7 I F oo 0 J
Fho ] FET G DS REUES B 2 £ & o(Yeh and Chiang,

2001) o PR UF|F FAIFFAHER A J e 2 o FFEFRCFR L LK B4 A
4 £ (Richards, 1986) » 2@ 7 B+ | HR TR LTS AEr Fa B o

) F BT RGEINA (T R T o M fﬁ (Gossypium hirsutum L. ‘Acala SJ-2”)
AEHHAT2LE 0L hE B 0 ARG RBHAY L& SEkRg £ 2 £ X
% FE(Cami, 1986) ¢ {15 iPruns persica (L) Batsch 6552 169.0 L 507
BYOTRB IR R CREERY AL BRI T A BRSNS R (R
% 5 2018) o 23 "L+ i ‘Sunburst’ & ¥ +* BH(Prunus avium L)F L % i F B &
(Webster and Atkinson, 1997) ° 1§ ¥*(Averrhou curambola L. ‘Clone B17’) g tx & %] f&
B 3362 068 L3 BY ISR S E S LR B ol ki E 0 beid
=9 £14~(Ismail and Noor, 1996) o if 7 4338 24| ¥ 12 B8 3 ¥ (Capsicum annuum

var. grossum)¥ 5 B {=(Yamamoto and Nawata, 2009) o

P RS R IR T Pl T o 4R T 12 260 2 © 320cm’ F B4
% » %3t = Leuchtfeuer ™2 140 & 150 cm® 3 B4 § R =7 A el ® § (=7
Z_f8 kb 5 % (Yeh and Chiang, 2001) - -] % B > 8 & & (Tagetes erects L. ‘Janie”)
%y et £ ooP % FEE Tk % £ (Latimer, 1991) -— 8 *=(Salvia splendens Sellow
ex Schult. ‘“Top Burgundy’)4 |8 7.3 ~ 55 ~ 166 ~ 5S10mL % B¢ > S % &7 7.3
mL # Big + O R R e B E R @B F T 200 73 mL F ERE A
Fb B e fk#i(Tersel, 1997) o | K $k(Capsicum frutescens L)% . & 4 58 ¥z (Capsicum
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chinense Jacq.) ¥ 133 " LF AT > AT 54L d2 > f84E > 048L 73 B thi= 7
A, 2 B S enpF F gt (Yamamoto and Nawata, 2009) -

GV Rk RS TERE L G B Ao
1. ko8 R LBt

12 % A & # i ok & 22 % 4 (Tschaplinski and Blake, 1985) - /] % B ¥ it #%
R =] ’Fﬁ' s F L HE e TR r‘fﬂf}\/»\ﬂfr'%\/w\ g;'}g\?"f‘ o REBAAAZT LD o F SR
FHPRER BRE Mo P EEkAER AL > R ETER RS (Poorteretal.,

2012; Stevenson and Fisher, 1974) -

& #o(Solanum lycopersicum L. “Ware Cross’) e + 3R gig_ﬂf 9 BRER B
e B4 o] F BRI A TR UL 04 B XN S E gk s ok

% & J&(Stevenson and Fisher, 1974) -

PG R FE A EG RS 7 G P RS U A A FAT
» AP ARYT A HAT R R P R A i 4o 3 (Mutsaers, 1983) - ‘Fengzhou’ § %
(Vitis vinifera x V. labrasca)fa 6>t 2L 2 12 L enp B9 > 1238 'L Bg F Prdise + 30

RE TG L o] 3 BASREE R AR T s BRE PR LY o

fa it % Jk & " i< (Yang et al., 2007) -

kR
PGP0 FIF PaE P 5§ ot oA ERR S e f oRE
e T F A i R (R E > 2018) o * E F 1 (Euonymus kiautschovica Loes.
‘Sicboldiana’)fE 13+ 3 I+ | 5 B¢ BB B ALK EE S fook A 0 %R
FlefghE F ¢ 2 N~P~Ca~Mg~Al Fefr Cu kB ™" » £ P {338 4| ¥ it ¥
R % A fcina T gE(Dubik et al., 1990) -

JFBEAF R ALE >R AEENGNNBRF T EREREE
R4 & (Poorter et al., 2012) °

-
s
S
\
N
—h
A
<
hd
-rx\:p
1 ha

538 1< ‘Leuchtfeuer’ 1 thi F RT3 T IG5 E ~ B EHR b o>
AERAFE ST R AT R AR AL R BRI RENBRRE S
T4k & & o 340k ¢ (Yeh and Chiang, 2001) -

14
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) Bad e U 8 B = % (Mangifera indica L.){cfit #] (Persea americana
Mill.)F2 R et B 3855 & > » R E 7 ¢ pEdE(sugar)ik & 3 4 > #r 4] rubisco & &+
A Flend o iE o m RS e tkeniE & & 8 * (Schafferetal., 1999) o * 7.3 mL f& {8 5

- # /= “Top Burgundy’ 8 th7% % & 1% i "% i1 > 4 £ £ 5 * (lersel, 1997) >t %
Bff P Clone B17°42 4 2 £ XU HRE P A4 e iR R EFEF X

& i® % »xF T '} (Ismail and Noor, 1996) -

# 1§ (Alnus glutinosa Gaertn. )§ 2 o A8 A 5 1.5~ 6~ 16 & 500 mL 7%
B¢ oAU R R R R0 o2 (S F SRR D o F IRIE P RNk A 3k
FIERZ FREY T ORKFIHPF o R5 T T ERP KA ER
PVl o Bois BRE F o B e R eh%k & (Tschaplinski and Blake, 1985) -

<

d ’

“~
=

=k

>k

A

7 = X W (Magnolia grandiflora Hort. ‘St. Mary’ )& 183+ 10 ~ 27 ¢ 57 L =1

23%3

V3
Pk y B gew i%%t/{'ff'*:"Wmﬁu%bltﬁ’f?‘l){ﬂ‘ﬂmﬁia’ﬂﬁigg

A F# B (Martini et al., 1991) -

FE T LAY £ BT

al.,2009) +7 5 L H] ¥ Kyoho® § § @ Pbar § £ 18 Jthi b o i 487 F 4 4e -
FLIRE T MR AR R TR R MR e PR R AL S
B R B K > TR L B AT R RS R F D R (X

g BE 2 it 4 4 fe(Carmi, 1991; Xie et

||

etal,2009) o ffi-| 1SR Y 2 & PR ‘fﬁ,’}fg FAL L LEBERE G

193 4R 0 7 ¥t Elberta’ e & (1938k) > 198 2 K dp iAo P ¥ R

AR B RGEE M AP M 352 LR feT P AL el £ b

b

B # F(Richards and Rowe, 1977) - *+ 0.68 L % % ¢ fdte 1§ 4 ‘Clone B17 1 th 3+
IIRA RGP CER A EPFOE S 2 @R 5 M (Ismail and Noor, 1996) -

—
5
B \:p

RA& 4 itz & B % (cytokinin, CK) ~ GA {4+ p 2 FfE F ¥ S TR

s e T ey FEL&E% > CK ¥ iRags %2 £ (Richards, 1986) = 1338 "4

R AR R & N NS RS B e 3R A R Pl ¥ N
FEAIINEEF P 300 CK fo GA = 5 (Carmi and Heuer, 1981; Peterson and

15
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Krizek, 1992)

)% B(5 mL)*4| 7 F & (Phaseolus vulgaris L. ‘Bulgarian’)=42 % 4 £ >

[

5
o fitk o F PE5 % GA v BA (benzylamino purine, ‘m?e & % % 35)% M #E (35
fod 5 ehd £ L UHA) 7 LR LI 6 GA fo CK 280 chig i 5 % i1
F8 24 & (Carmi and Heuer, 1981) o ** | % B fé {8 ¢+ ¥ 1§ ‘Sieboldiana’ fl4< 5z 4 F
FRAEXERSTR AR A CKGAfrE # 2 E B § 5 Feons & A pd R
G AP At A4 ET R R FE Y A#A T g(Dubik et al., 1990) -

7 EMA RS H R § o Red Dwarf k2 £ 5% 72 0 1989247 § fa g chd 3
WAEBR Flad > 2 EE A2 &7 WP ohfed o4 52 £ X Whig 5 § FRHT

gt % (abscisic acid, ABA)JE B Hi 4r » ABA (T L BER 4 v L5 F 5w
FIMAL PR L L X Mg B F ko k2 & 7 (Hurley and Rowarth,
1999) o 135 * L1 £ 32 N F Fe4FT 4 ® ABA Z &M A& TR T7 33 (R
%0 2018) » 1332 1Ll e 401330 ¢ § A 2 1§ ¢ % (Peterson and Krizek, 1992) -

*wéﬂ*ﬁﬁﬁiiié°
(2) %

3R AR AT G E & P 1 £ B2 - (Wade and Westerfield, 2009)
ERART T B Y AR FRASTOEELR > HHIRE (KR o

i %A 4 & & B # 78 (heading)#? 5 ¥ (thinning) - # 78 §_7 3 74 i% (shoot) &

a4/ & (limb) e b F0 o gr g P A & anfif P 3 & B ip]4x(shoot or limb) » *

¢ 3% drop-crotching £2 limb removal = #& #f 3] (Wade and Westerfield, 2009) o & %

ftw BT ARR LR R B R iEZ R AR &R DR L &

(Beeson, 1991) « i3 T A R AX € (BT #0234/ % i frfic® A8 < AR RE R
48 A (Wade and Westerfield, 2009) -

&

4
3

>
r

—_

T TR AW A F L L E (G 2012) 0 T E W infide T L a g AR
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B s gk @303 T d crfdsg 2 3 T 42 & (Wade and Westerfield,
2009) «

BTIEFRFERFRITTALET BIFRFZLYED P Aol =
PERY ~ it % 1 % (Wade and Westerfield, 2009) » #f4 % it e if S50 L T > &
WP ZEEZEC>DF REETOESFIR NG F EFRICEANEATER
T H FRAR]E 195 B TR 2 T (Beeson, 1991) o F F B fLehfc A dodi X
% (Cornus officinalis Siebold & Zucc.) ~ &t #(Forsythia suspensa (Thunb.) Vahl) ~ 4
Fg ~ 48 % i(Clematis florida Thunb.) ~ % = % (Syringa vulgaris L.) ~ % %[ Wisteria
sinensis (Sims) Sweet] ~ £ 4% (Hamamelis mollis Oliv. ex F.B.Forbes & Hemsl.) & &
WIS B E R F BT aE $ do k5[ Vitex negundo var. cannabifolia (Siebold & Zucc.)
Hand.-Mazz.] ~ % % # (Nandina domestica Thunb.) ~ # 7= % & & (Spiraea japonica
Desv.) ~ » #¥(Hibiscus syriacus L)% &>t % 5 2 & B 4o5 ek ¥ i3 T (Wade and
Westerfield, 2009) -

T &Y A R A T 4 - 8(Gilman and Watson, 1993) o £+
A7 BT ML > @ FR(2012) 11 § A W (Hibiscus arnottianus A. Gray)

R AR T i iﬁﬁﬂm%—%ﬁﬁ\ﬁﬁéﬁ’%w@?T(ﬁg

S ih 2 ‘Sunkist’ B3t g E A RIEG ST A o BB Y E 80-90 cm £
EHRRR S 15 om i T ok o ik BT B T T E R 1T BF hi
EIE® o BT S PiFROLp g o FICHPAE(S o7 P B P aiEE 2 £ A

$TenTE Y (3E 408 5 1997) -

5 1A% FBH F8(Rhododendron simsii Planch.)&2 # 4] ‘w j5 4 FE ¥ i i
B RIE R TTH A (S o 13T AR BSR4k 0 R AR R (E 0 2007) 0 B *
BT - #A i MO ) e fTeni3 T2 52 %G JI B2 PRI £ e
B4 R f 2SR TH A LB T R PRATT T R o TR P AR 4
(£ > 2012) -

BT MRS R R PR TR E R o YL RS E T
Sie LB G 3-5 om i 0 AR IR 0 TR TSR AR R(FIE
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2009) - TeBh 3 T 15 FRACE 14 £ eneis L L 3 T A A ARE it A
BRI ATH2ZA S IR T B L2E BTV REB{ A2 T AT

MAEX A T 3 N e R TR R(RE 3 0 1984) o Uk B A 115cm &n
SEATERAEFER CEBERE AL LHE AN AERE AR 1050~

90 cm A2 T+ 5 % B 90 om AL HiFHirE FHF TR R ERARH
FRNEAS BT R RS -WHT 10cm B Lz kil TP @& A4
BAF4 M E L o BB AR KA BRY TR LS (F 0 1996) -

BT R OHBRE TAEFEEDOBT LG ST s RREF T2 T

PEOEBTRRFFIANETT L RSB TERE LB Tk kP AN

o

It

(1) #3%(GAs)

FFFAFES Y R i TR R 0 B 2R GA B IRGE e
HALFRAZESF 2L FT DI B30 > e Bk T g RigL & -
FEBRTE(ZE 2019 % > 2017 ; Bhattacharya et al., 2010) © GA it 53 & & & 38

FREFFEORET R @B S TTFE 4ot B D GA g2 v B
H R - iE § R(Stuart and Cathey, 1961) - GA ¥ & p a2 - & 4 5 f-
efh B ¥ B 15(Lang, 1956; Phinney et al., 1957) « GA it BA&3% A {847 3 7 P8 el
R F AR AL AL L F IR LT AR H YL GARE
(Achard et al., 2004; Mutasa-Gottgens and Hedden, 2009) - 24 X% % T3t G = 1%
BRGS0 F B2 EUREALTED  AELRERLET 4% GA AT
oM TEAMHGCGAHT T2 FT 2w Ay Flicis o

Ly

*F 5 5000 mg- L' 1 GA3 i3 % ¥ B ¥ 8ie 4 E[Cordyline terminalis (L.) Kunth]
B L 0% 5B IESH L 61% @ A AUL - B %45 £ 4 £ & fi (Fisher, 1980) -
WG T E G A B F 20~ 150 ~ 250mg L 51 GAsz 0 B % 250 mg- L GAs i
BE R HERS 3 X P BRI B iR F ) TR0 ¥
b B S TRB (5% 2007) ¢

@ b5 GA ¢ 'UF F & fE07C 5 25 2 (Lang, 1956) © + B L & 123 (Rosa X

18
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damascena Mill.) te ¥ % 2 £ FFE5 10 & 50 mg L' GA3 AJZ 8 » B icfath2 5 4
B o4 i B2 -0 (Farooqi et al., 1994) » 3t 5 2 B3 6 * R a 820 & A4
(Camellia oleifera Abel)*} *5 = =& 25~ 50 ~ 100 ~ 150 mg-L" en GA j3 /% > S PF¥ i
S H AT HE o B R AT MERQ2S550mg L) GA BAERE 1T F T iE L b
Hi4e > % LR (100 ~ 150 mg L) GA BlrH|# f£( > 2013) -

%5 50 & 100mg L 6 GA3 i3 % 7 1 4vid I Alde L £ 758 > @ 200
mg- L A& ¢ 438 75 £]45(Storey and Nwoke, 1985) = 2 Muniandi 3(2018)#;1 4
GA BB Frenic ¥ Ao 8 7 0 11 12525375 6.75 mg-L''GA 7 % +f
W Rt BT IR AL T 2204 12 1.25mg L &S 2 ‘Fuhong 952°
BHOCHBER A B AT 0 LT B R R S M

*F 5 100 ~ 500 ~ 1000 mg- L' GA #r+#|‘Royal’ & #H(Prunus armeniaca L.) 7= 5 41
b *E %% 500 mg- L' GA $ g #R ¥ ‘Bing’ 7 ke fk o 4] 2% % (Bradley and
Crane, 1960) °

LG ¥ L p e 14 f§ Hatsugiri’ 3t 18h £ p B > 5% * 110 ~100ng
$1GAs > = X (5 EAFH ¥ o B R BT GAs #1757 414 > 2 ¢ GAs ~ GAos 2 24
FITET £l4s 0 @ GAL ~ GA3 11 %2 GAx ¥ 755 £]4 & B2 55(Sharp et al., 2010) o p& L
iz (Rhododendron simsii Planch. )% > 16 h & p &8 » B 5 % * 1 pug 7 GA1 ~ GA3
v GA4 > % 3547 4] -5 2 2 (Bodson and Thomas, 1995) - Meijon % (2011)4 47 7
+ F§‘Blaauw’s Pink’fc‘Johanna’ § & 7 fci-% 57 GAs 2 £ > g I &7 ¢ GAs»

GA7frGAy z 2 {3 A ¥ %75 % GAI~GA3frGA20 2 E{ % °

f v Terutemomo’™ B =% (5 & v & )pFeg %5 60 ~ 90 ~ 120 & 150 mg-L™!
= x]

24

_ﬁ/

4 E(% »2015) 2 100 ~ 300 ~ 500 mg-L!

—_

FIGA BT RGETET T A (T
%

e

=% % 5 & (Paeonia lactiflora Pall )i 5 > 1 300

/

&

4 GA 73 i o % e
2 500 mg L' SR T AETEEN EZ EHE A E £ E BT x 2500 mg- L Aam
reh b (EF % > 2009) -

O *Bﬂ]\ % * (Lonicera hypoglauca Miq.)3. % 4~ #F F¥eg %5 300 ¢ 500 mg- Lt h
GA; B R v i ic s 3-5 2 » EHEFTHEPF(EF F > 2009) - >4 %155

19

doi:10.6342/NTU201901427



(Rhododendron pulchrum) =% % 3 1500 ~ 2000 ~ 2500 & 3000 mg-L! 7 GA;3 » &
% 2000 mg-L! A2 ¥ bkt 5 13 X B FE(AEE 0 2009) o

»+ 4§ [ Chimonanthus praecox (L.) Link] 7= 3 #p 4 %] 12 0 ~200 ~400 ~ 800 ~ 1600
mg L' e GA3 i3 R g2t > & 3 % - X R AL 6 % o % Mk AR GAs AT R
IR DTEE TR R P E RS AR BRBEY 1 7200 mg L' GA; A
T2 B iE 02 1SR E B M e WGE TR FE N RS ARG P 1T (3 2017) o

FrATHE o GAHTET R B F T arnck 2 - vk fEE 2 RS R o
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4L 2 % (Materials and Methods)

- BRUNFANXEFER AL
1. 2 3 F2 %%~ LA 2 HRFER

2018 E 11 7 2 PR A FRERRI B I AL 2T T T
AT LT - £ AR E o I TE AN T AN WE RS LA A R
L9 15em Bl 0 T Al 450530 § A MR o T H B A B 2B
TRGEMES - BYE 1520 cm) THRSE PP AT RHA S Aok A X1
FRHBAFLERTEFEZI S AEF LRGP AP 37473 > 4 #):
o R B (AJM; Lambert, Québec, Canada)=1:2(v/v)i & » £33 [ 9cm~ B 7.5cm
FEYOHFEBRFTRE -FErFEFRZIBFRDIBIFHIER T 15404
% 60 ) o IR KR T 354 B (HOBO Temperature/Light/External Data Logger-
U12-012, Onset Computer Corporation, MA, USA)ip| {7 ;5% ¥ F p 358 & 21.8°C » T

$ap £ 105-11h» T35 p g« k5 A& 1131 umol'm™?-s! -

Bl FEHNA I RAENE VALY c S RBREL] I TR Y
d o LA EH BB AL T FE - LAKERT - LTHAR T8 BT R B
dRE P HBRERTH > F iR c R FHERF RREE R EHKEH K
e Bl e @ T30 U5 56698 78mm. AR%E 3 BAIL & 5
L 1 £4F > 7 ASL 3 45 o AJT 28 X {5 > 3 2018 # 11 * 30 p 3 &5 fig®
15 E 5 (G IR BRI X 100%) ~ #1935 (8 1148 R LB Al x 100%)

5§ RUB(E R 22 mm g 5 ) -
2. FEER - AFELAHKEA KB

2017 # 10 7 p R FIE & R~ 0 24 K(Z £ 20 cm > § 20 cm)eh
LR o 32017 & 117 122 Be— & A H0E > j2iedtp kokP o 2017 &
117 2 paeeif A ) e 7 L7 2 $if d a3 AIRA WE %4
TR At 28T R Sem dEfR o BiER S FTEHINAS 7S Py
IREREAB T IOKEREE G ff- Ren%d 3 RE - LA K2 AKBEMRA

2P

LR E R R RS AR AR B R L T 300

%6529 2% 10 mm e FEfh2 FILEIER A 0 JEF IR 35 R (F R
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TxTxTem®)? > FRAFT L EREFL R A E=1:1(VV)RE > B ¥ Ficddfli i ji e
LA EIFET  OEFApALPLED ",%i ZE oo MIEE E P T E s B (HOBO
Temperature/Light/External Data Logger-U12-012, Onset Computer Corporation, MA,
USA)RI 78S - p32E R 19°C> T2p £ 10-11 hy T35 p &+ £5% & 679

pumol-m2-s!

AEHE 3 BRIL & SHEAL 1 T4 0 F L 3 4 o J2 28 X {50
2017 # 11 » 30 pPALFAIL G A ~ 52 8L A >2 mm & =X
1) -

B T ESEBRLARAFAENIETF B AL PP

Fidsh— % - 0ipBk 0 32017 £ 11 7 2 puieige B30k ¢ A p azb
KR - EARE FERINC KREBHATRE 2T AGTFE510-
15 2 20 cm =34k - #ﬁ@i@liu\wa 57~59~65% 69mm- EMIBT A &
WS d MERELBTIEMNEREE G ff- Ren%d S RE - B2 R EH
ﬁ;g % N /T ’?ﬁ— N I%\ﬁpﬁéé:ﬁ‘ :3:.: :’T\‘Eé‘:%l\’t“’i—ji“ °

AL ABRILF SFHEBL 1 L4705 JL3 £A4F o A W3 2017 & 11 7
30 p 2 2017 # 12 % 29 p (J&Jd2 8 28 X % 56 X)W A& g ez A & ~ g5
FRBERF (R A >2mm g 7).

WHRZ CEARFENXRELRE CREET Z R PE

2018 & 50 | PN RS RBAIE 25 XL 28T T2 20 cm
FoBTRAFA FES FEFHE - Rz E L 154eme F 1 Tom e F BY oo
PEREERESE AT EVGIRE AT 1 SR E (KR 2 AT )G
A s B TP /RGE 5 15/13 - 20/15 ~ 25/20 ~ 30/25 ~ 35/30°CenA 1 F ix 3 ¢ o & 2

-

8 Eif» FHhL | T4 c RBYTE P TIE AR A YL 141~17.622.6~27.6 ~
326°C o d A 1§ i3 ez T8 Fa@dmd FLimp £ 108-123h T355 p
B & ks & 1155 umol-m™2-s7! o

WA E A %*z\ B RN T A FRE kPR $R5  6g 2 14N-
4.8P-10.8K . i’}'§ W (RT4F B % 1 %L 14N-11P-13K 100 = 3]; JCAM AGRI, Tokyo, Japan)-
FEWw 1gL! F(E#r# 4 7 E-911 30000 DBMU/mg » 60%7 ;& {245 &| © 4%
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2o h¢ > ) BIT32 X V00 X A A BEAM L 6g EWIT o ARA T FR
o TR IBG% kA p AR FREA LR o p A)E R F I REAE o T
129 =t & F A ES* — = 7 1 gL' 2 20N - 44P - 16.6K (Peters 20-10-20;

Scotts Co., Marysville, Ohio)?® #L;2 % -

FJT3 A3 2018 S50 4P RERERZ AR R THNIESEY
& jp] T_ik (Mini-PAM; Walz, Effeltrich, Germany):E & 3 § 4T3 F £ ¢ 2. T = ® »
WHEAEM > & F 0940 HR 55 814 30 min {$ B4R E E S F § k Sdco
¥ % & (minimum fluorescence, Fo) ~ & = ¥ £ & (maximum fluorescence, Fm) ~ PSII#.
+ 3k i & 3z 5 (maximum quantum efficiency of photosystem II photochemistry, Fy/Fn,
Fy = Fm — Fo) ~ k& it & 5 (photochemical quenching, qP) ~ 2t it & &8, % #c(non-

photochemical quenching coefficient, qN) 14 % 2t & it & j& 48 (non-photochemical

quenching, NPQ) - = &J2 8 £4F » k5 1 £4F o

FeJ2 10 3 {6 > > 2018 &# 7 % 15 p 222018 & 7 % 17 p + = 0900-1100 HR **

-

A1 FEEP CEPFEREB SRR TR LS PR 2ERE(ZARE )
g % v 35k & i % jp| = ik (LI-6400 Portable Photosynthesis System; LI-COR,
Lincoln, Nebraska, USA)ip| & 8 5 ¥ & ek & (%% S#c > ¢ J22 %k & (7% i¢ & (net
CO; assimilation rate, Pn)~ fm?e ¥ [4. = % i* gk & (intercellular CO; concentration, Ci)>
# 3¢ % & (stomatal conductance, gs) ~ 7 ¥zi# I (tranpiration rate, Ty) » % 7Z& # B 4
(vapour pressure deficit, VPD) ~ 4p ¥} /& & (relative humidity, RH) £ & % /8 & (leaf
temperature, TL) o # B2 8 £4F » # k5 | £4F c W F A 18 & kR E 4 p
PAR % 1000 umol-m™2-s™ = % 57 #|(Drierites, 97%#: e 4% 2 3%% 1~ I 45; WA,
Hammond Drierite Company, Xenia, OH, USA) 2 @& 4= % * (soda lime; LI-COR,
Lincoln, NE, USA)= Jc:& » w g2~ § "RiT 2 = 5 > 45 ¢ TI94p IR AR 1741
e 40% -50% ° CO2 ik A 4% £ 400 pmol-mol-" o F #87%# % 23 500 pmol-s™ » }
TEFIHE 05 VERB G HAEL 6omP o BT b AIERE > KB A FR
BRI P RA 30 min ek FRE (TRl = AT A g E 15/13 ~ 20/15 ~ 25/20 ~ 30/25 ~
35/30°C AR & e 8 T 3oiE 4 W 5 22.2~25.0 ~29.4 ~ 36.1 ~ 39.8°C -

A LR R ATEREC T AR THA A L AIOITE Rl 2 E R
Ao AP e HEHRBUE 2 T HERTEHEBE) RIE AR RIE R
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2 L) R E P EERF R E B E P iz TI0E ) AIE S 119 X 4
F R X R RS RIEERE R R T e A 2 8 £
Ao BHRE 1 E4F o

w2018 & 87 21 PR BB ITARMIED - F RIL 8 £A4F - FHRE L £4F ¢
P K E IR T B ACR 1 4 o

M AP ¢ I FH X (percentage of flower bud visibility, Ji 3 {8k #c/58 48 thfic
x100%)% L5 X F > § -7 EA>2mmARE IR E 5 (S E B F & (percentage of calyx
visibility, 758 A ¢ 18 b/ B e x 100%)% [EEA S X fic o TEATS L L
EEFTRBRFY RN CEMp 9 ¢ ;B - I (percentage of flowering, B 748 $A 8/ %%,
il x100%)% $I7=P =R/ 7 § - &/ ) RO TF BB R MK 4
AR BT W & (percentage of flower bud blasting, {8tk % #c/fE R LT i X
100%) > 7“7 %% ~ M-I TRAENFH 5 % - BT7 A E & (inflorescence
diameter) % ¥t J& e9 15 B L & (peduncle length) » <5 2 & = 2,8 ¥5F) 2, Rl % - B
T EFAETA L T E P #i(newly-grown leaf number below the first flower

bud) ~ & < 1% 2_ < 7 #c(flower buds per shoot) °
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sia
B

Flower bud visibility =~ Flower bud at2.1 em  Calyx visibility Flowering

Bl 1 2R R o438 T I

Fig. 1. Floral developmental stages of Dombeya wallichii (Lindl) K. Schum. Bar =5 cm.
Flower bud visibility, the flower buds emerge from the leaf axils mainly on the
current shoot. Leaf bud is dome- to cone-shaped whereas flower bud is more
globular-shaped with two dominant horns on the apex. Calyx visibility, the pale
pink-white colored calyx protrudes from the epicalyx bracts. Flowering, anthesis of

the first floret.

BT B AAHENLEFIET AL

2018 & 52 1p ;V*-?k—-/’pkk ’Fx?‘éﬁ?faﬂl"‘?@i 25 F 6283 3 20 cm
B BTATASE  REHE- R 2D 154cms & 17 cm g B
PRERKERBPERATEVGIRE AT 08B o8k (G 2RI TEH)E
A wl B AP /7R & 30/25°CE 35/30°CenA 1o g g ¢ oo

1

o

AR BT F TR rit o BT 5P K 10.8-123h Ti5E p g
%5 & 1155 pmol-m

2 18 1S 0 2 2018 & 9 7 7 p #-30/25°C (& 32 27.6°C)¥2 35/30°C (X =
32.6°C)2 etk L Hcfb ~ 15/13°C (L35 14°C)% » Lt th 2 ## > £ 4 /o2 > &
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4_@__ ”q‘*%\,‘-rl'é_ﬂ‘ﬁ"

BHRLEFEFD L BRI D FheRdZkhzrid o MG F2 G &
P2 T s % - BT B ISE HREOTEARELE o
RHT S EAHANEERFUEYE T2

2018 & 87 31 P RFFETHCHFR > F 34 PR EREANKRE
R AENEL I16em ® 14om 3B o THEFEF R 3 g2 14N-4.8P-
10.8K & 5 (F74+ & % 1 5. 14N-11P-13K 100 = 3]; JCAM AGRI, Tokyo, Japan) >
PRAFTZEIRFPEFEZF 2 AL 1 ERFGF AT > 347 > L) R

% (AJM; Lambert, Québec, Canada)=1 : 3 (v/v)i& & o % " p /1 f 5 15/13°CehA 1

|

FE O ERILA (S kT I3 BT 0 RkF 5 394+£05ecm >~ -5 TR

Ry

EH P 71201 ~ A2 d5 5T enE 25 2.1+20.1 cm % ¥R ORI E L 2.540.3

Beb b H G T 2 AR A B3 2018 E 120 5 p A BB P R
% 15/13 ~ 20/15 ~ 25/20°C (328 A W] & 13.9~17.3+22.3°C)ihA 1 f i 3 11 % 4§
R R ¢ (TR 12 X T R L 22°C 0 12 Xt 4%~ 30/25°CHhA 1§ i3
3P BHRHRYPFIHLERL 273°C) FHHPFTmp £ 105 h T355 p &

< k3 B 761 pmol-m™2-s7! o

RN T A 6 G PR EGKD A TR B R A AEEL A
2% 3gE M B ERMIEE- % 5 0.5 gL 2 20N-4.4P-16.6K (Peters 20-
10-20; Scotts Co., Marysville, Ohio)’® #L;3 % o *x % § ¢ $E A ©

AEHRE 4RI F L 10 E4F 0 FHRE 1 £4F o B30 P PdeifBh = it
FIR3IA4XDRCHEREFTERS X2 CERI A B CBIEFE TR
EXNF- BT R SR HREDTELE CH B ITAE G401 B )i (flowering
duration » oA ¥ F — &/ fCenfi g d BERRAB T TR 15 L T RE P A
& #2175 ¥ #ic(number of flower buds) o ™ 3%k ¢ Hp 27 385 % 4

&

FERA I L)L
Eﬁ/PJ fi#\r—g °

%% Roberts f= Summerfield (1987)fr Yeh % % (1999)2. = ;2 » #-A&JZ 8 & - f

74

»

Ea® i 21401 cm B A SV I EERS « F - &) OB X fiz m)l(l/d)iE 7
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I/d=a+bxT

Fora gl B A # B (base temperature, Ty) =-a/b > #-AJL R R A#H TR 2 £
KU RJE X e VP ARJLI EH Y B2 R & 4 E(thermal time, °Cd) o
WS~ ED BFRAEFRAENIEL TS LEP

2018 & 87 18 pARAFHEFL F~F 6 P ERETENIRFT Iy T
A 116em-F 4dem F B LR MIHFERHT /AR - TREBEFRET 3 g
2. 14N-4.8P-10.8K & f#% (74 % % 1 5. 14N-11P-13K 100 * 4]; JCAM AGRI,
Tokyo, Japan) o % ** A 1 BBP 2Bk » KT 8h ek RPEF » X h:BREHNE
% (Master HPI-T Plus 250W/645, Royal Philips, Holland) » 1 & & 2+ (LI-250A light
meter/LI-190SA quantum sensor; LI-COR, Lincoln, Nebr., USA) | ¥# PPF
(photosynthetic photon flux).¥j 300 pmol'm?-s' o %> 8h & p EJ®L 7~ 14~ 21 ~ 28 ~ 35
TS F IR L APPSO A IR R o M2 F=8:128& LED v %
453 PPF %) 150 umol-m™-s'» SAMPO ¥ /& 7F ) T pF Bk Z_16h chE& p % B
#4#F 8h®p 2 16 h £ p B # 2 %4 & (Daily light integral, DLI)#2 & 8.6 mol'm™-d°
Vo BTk B T P TR 324 B(HOBO Temperature/Light/External Data Logger-U12-012,
Onset Computer Corporation, MA, USA) % ** etk 3 & - #F& P F T 35p & 5
24/14°C » 2o B /1 B & G 0% PFd BIRE-RT 4 FRIE -

AR IESBEP BFHRAIL > FHRE 1 247 0 #F &JL 6 £47 o sl
I P B(RACER EREiiEd & 60° FALE ER o UK 2 F BT fdkie) o
235 215> 2018 £ 90 22 P EAHREAFA AL T E PR ATR LS

FE ~ 782 it F BT o

WS CFEXTEABTRIARAFANKIELELR LB

A

2017 & 10 P P> SF PR e ERER(E/A20cm 3 20cm)p 2 9 &
a4 o3 2017 & 117 2 p 4wl ¥ 2% 1 306090 120cm (4 F %

=

boEACE AR Y 0 2R R WRG AR BT R A EER
PR OFERIEEAT S RN 2 A e RFERETH 7 f

v

FA BT EXBARAEE30x26cm~36%x31cm ¥ 42%x34cm e ) WA Y
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E47L ¢ B 32LwJ~§$18L°¢“i‘%/Y%ﬁ:€»M?5‘f TRERI(FTHE
FiBEFHIT S 48w =11 T(WWV)RE - RBRFE LR 4
BB RLER%RE > RBERICRERE ER T R T B (HOBO
Temperature/Light/External Data Logger-U12-012; Onset Computer, MA, USA)3z 4k ©
WA pHER 21°C) Ti5p £ 108-13 h > T35% p < k35 B 1154 umol'm

2.6

TR XA S5 X EE- = 22 mL-L! 2 &% % L (Liquinox Start 0-2-0;
Liquinox, CA, USA) » & tk# =t 2 L £ = =t o %4620 % {4& $x35 % 70 g 2 14N-
4.8P-10.8K % f#% (3745 & % 1 %5 13-10-11-2TE 100 = 4] ; JCAM AGRI, Tokyo,
J@myﬁ%Uﬁuo%Q’%2MSﬁ39294 ®EID S $hAF R 50 g g
POREZ AR EAIE S Bt A 100 g T o w48 30 X {55 32017 & 120 2 p
Esikpei KA R iotd fo T4 180 X 15 >3 2018 257 | p £ 1gL! g4
F(E#14 # E-91130000 DBMU/mg » 60%7 ;R4 H 5 iGd M - 47 - 4 4)2
0.5mL-L" =i Kip R ics e c BHBDT AT £ 5 fo%prd BMLERI AR
BB % AE 183 X (553 2018 # 50 4 PR FIE kS MOKPERF R 25 05000R -
0800nr %2 1700nR ° L iEF#17 P 3 BadZefspicd d - ¢ L k85 1 3R
OL ¥ 3 B I8L -+ 3 B27L - 2% 52 BEFF % > ¢ L2 f7 BX | e fb
BEBR L 128EI2 > 5 345 1 £4F 0 5 AL 3 E4f o

R 30 % {8 TP ek AJR 2 fi 5 5 (percentage of bud emergence, fi 7 {8 A
#/ G Rl ¥ 100%) o5 & R>2mm T 5 Y oAJT 60 X {4 3e40 B E F (percentage
ofleafunfolding, & ¥ {& thfic/ 3t thllc x 100%) » £ * E B & B>60°F 5 B - B
T3 B IF P AeRER = TiE 0 A WY AR 60 % 27 120 X PFiesIR g 0 AT 120
T (sedd T LERGEY R A2 mm) iRl o AT 183 X (A ek o o AUl

AFERE CBAED AT AR IR B 2018 & 7 15 pRKEL
PR AR HE 1 6B B S Bl icE LA ZE Vo

BEN S H GARANKF TS L B

FE M R% - SRR TRy EH - EARIE T T ERAS

PR BIEY B NE SR 7.7-92mm 0 F ESTE ME R IE TR o
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32018 & 10 * 5 p Aefl 2500 £2 5000 mg-L! 9 GAs 3% 4 &% p 1700 HR
FEE o SR SR S o Ml fvE 0 GA3 R 0 BliESTF E S R o vEEEg 1

FOREF Y -
M TR B R F A e 4 B (HOBO Temperature/Light/External Data Logger-U12-

012; Onset Computer, MA, USA)iz 4k o 2258 ¥ p 328 & 19.3°C > T i=p £ 11-11.5
h» T35 p g+ %35 A& 1148 umol-m™2-s! o

B4 SR PR 25 05000 ~ 0800k 2 1700u o i B35 417 F F B AIL
B - ¢ SkES FFEOL.® 5B I8L~ 4 % E27L - o % GA;
B is - XA G ORC B %R A S BER RS A5 E2g Y 5 B
1.5g> |3 Elg-

hikok s B F3 iRm0 ¢ JEH B E(RE GAs)~ S B iEsk (v 5 2500 22 5000
mg L GA3 i3 i%) o5& 54iE 5 1 £4F »% AT 3 F4F o B8 P 2Ehoilsh = 9rif o
PESRILLAEE ET RN BET LS ST - EEH
FTEERS AESCBTEXZIIED ) E K
WL W CGAHANTELTFTLHE

SRPR A R R F RSB R nS R K F P E LA 2
BB E D ) T A AT 2 B TR LF T LA

bl

/544801 cm > TR E 121203 cme * SR 2 1 £4F 0 & EZIL 3 £4F o 3
2018 # 1 * 1 p g% 1000-1100 HR i& {7385 » "o fvﬁ % 250 £ 500 mg'L! e

GA3 B> icif i ER LG vf %399 3 3 RMWMER > Eh A %A = o
Wied A LT A o BRI T P ISER 169°C TP £ 10.6-11he

AL H TS 3% ¢ HHBE(RE GAy) -~ B Bk e(E % 250 2 500
mg' L GA3 i3 i) 3% A8 P dridsh = frit > FIES A B - IR ET AN

AT Y iRk I5EH 2 > 83K 3 (completely randomized design, CRD) » 14
CoStat 6.4 (CoHort Software, Monterey, CA, USA):& {7 & -] & ¥ £ £ (least significant
difference > LSD)#? % > %4 {7 (analysis of variance © ANOVA) o :#5%& — ~ #% = % &

PR~ ¥ iE {73 jF A 17 (regression analysis) © # * Sigmaplot 10.0 (Systat Software Inc.,
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USAE (T4 s A3 R ¥ § F A S K47 Bliss 27 Adics & Rl 2H Y

E ARSI
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%% (Results)

- PRUNHENIFHRBTALPE

22018 & 11 P B XA p T A dho A giE o PR FE 2
B LA AR N HHEA TR A4E o B R T HE 28 X pRY ﬁ
BEEE(R2) LEaF R LA KE AERALENE Y SHBRALENES

FRAWKEN G R 2 EL 2B BRFBHFAFE P2 A K A KBRS
BHPEAIIE AT o SRR FE 28 R PG AR B HE 0 R 8 ¥ G
Y & ”Hz&ﬁ@ﬁﬁ%aﬁﬁow%iﬁﬁaﬁﬁﬁﬁaﬂﬁ%@%%%ﬁ
(@Scﬁ%%%ﬁ"“””ﬂ%%»?ﬁﬁé%WMa%%ﬁ‘ RS
EFR(F D) MWK EEENFFET 2 ERP LS RBREFHBRA -

WRI CFESRKBREAFANIEFRR A LB

=

W - SERTANIT TR ENSEBRT R E- HEFEERBRLEY
PR PR EEHEAFFE28 215520 cm £ 2 FHAF T F (R 4A) 0 #
¢l Somz EME TS B B0 MBS0 X 18 4T AR 2 5 S E B 2 90%e
A1 B 1T B 5 om SR IE AR R (4 2) o B S om £ BRI IR R
2R A(BA4B) B r AW X SR ERAT A 7 7 & BRETREL T
Bp e My 108w [0cm 2 % BT 7ERE S o

FI 28 AFERENKELEEBERY 0 PP RNE BT S om BKE
B3 G 2 EE G EER SA)R A N LIU(E S5B) 0 15 cm B E AT
FORA G ER o LR G AIVEUR SC) ) o R AL IR hit R 19 Rt
REFENE > ¢ 71 ATVEER G R
HEHZ CERHANTELEL KL ETEELZEYE

B XA A A SE 20em B2 TEFFEFY 0 B pP/REL 1513
20/15 ~ 25/20 ~ 30/25 ~ 35/20°Cén 4 1 § & % 0 AT 84 % {5 > 12 15/13°CAIL 2 {8
TR Al Bf o ATE AN KR 2 35/30°CRIBiEthenE VP RRC] (B 6) o EHAF R £
T 3ad iE £ R 12 30/25°CRIZ K L E 025/20°C % 35/30°CHRIE 4 = 2 > 11 15/13°Cre
X BE(R 7~ 8) o F B iEHE ot 30/25°CAIE K B 0 35/30°CARIE K = 2 0
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BRI R TR R AEE YT 000 15/13°CAIL K F iR E 5 dckc > (R 9) o %
PRZATRE MR R L B F LR o5t 3530°CR2 F & w4 3B) ¢
FLEWEV AR R P 1513 #F 3 30/25°C o2b KR ¥

15/13°CHg 2 fe th 4 £ iy - 30/25°CAIL 2tk ¥ %

RAEF GRS
4 ERpE @A 3530°Ce

FAPTENLT R LY RAE o

BEARIL 3 AR TERRT EREY 2 ES 2 ¥ L 48 BT LD
Feng ¥ £ B (F)EEF LB (B 10A) B ¥k @ (Fn)% PSIIE * kit B
(FV/Fm)SE8 & f 15/13 $£8 3 25/20°Ca #{4c » E AL K B A EE ¥ L 2 (F 10B,
C) o5k iv 5 jg28,(qP) ~ 245k v #5508, lic(qN) & 245k v & 508 (NPQ) >t 15/13°Crad
kY B F B ® o 12 35/30°CHJZ {8 th 48 % & (B 10D, E,F) - & % £ @ 15/13°C*
35/30°C# 7 |2 X % 2. PSTL » M8 (15/13°C) B 48 $k e Fiy 2 Fo/Fn B 5 > B 8
(35/30°C) A2 48 ke qP ~ qN 2 NPQ T * o

WERBAEI 70 X SR EE YR BB E2 L LT S8 B %A 3530°C
BBz Sk £ T i F (PR F MO H R R AJZ (B 11A) » &8 B RJL R chim e
i 5 CAUER(C)EBEE LR (R 11B) - 15/13°CE 35/30°CAIT e th2 f 3+ 4§
B (go) ¢ B F (B 11C)~i8 & p 15/13°C#H % I 30/25°C» Z #gid (TP B H 4o »
£ # % 3 3530°CHF &3 4 (B 11D) - Bl # B2 % # & £ (VPD)>* 15/13 & 25/20°C
PERMEFLR SEEAP 2520458 1 35/30°C B E 4% % (B 12A) ° &8 & AT
ALF R P OAREIRARH) Y 25/20°CAEIT R B 0 9K 60% 0 B = i 30/25°C 0
B 55% > HAepz B R AEIER A 50% (B 12B) o | B PF &8 B AL F chiE ¥ oF
(TL)SEE B p 15/13 48 2 35/30°Ciz &< % > 8 d 4 22°CH & 1 4 39°C(®] 12C)-

A LR L TEY S BT B R 3530°C b X E R L (EY o

RN

FHRERE IR ERATREBIFT B0 15/13°CARET @R T2
(B 13)> 2 A FEE] > 7 8 HFB T w2 30/25°C2 35/30°CAJE 182 % > {1k
P ABEF|TEY o MEE R Y 2520°C% M I 15/13°C 0 MK E F - BIEAR T hE
SR (B 14) o 3% 15/13°C2 20/15°CASE 112 X (574 ks ¥ LA TY >
A 25/20°CAIE {4 119 = 5 7R b5 2 155> 3 140 % B 2 Bei bk s F 757 (@)
15A) E 8¢ B 723 6 12 15/13°CAIE 2 20/15°C 5 - 25/20°C A 48t 182
RS RT A G TER S (] 15) o B 2 E R 25/20°CHE B AL v 7 2
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X T o e 15/13°CHREAE T A i4 2 F 57 2 sk i iE o

T 15/13°C2 20/15°CrdZ e thin ik =7 BoApiT » 2 g g ¥ 4 8 >
B2 168 % s F 4 iEiE 5 #ch 6-7 B o o PF 15/13°CASE 2 fEth v HE B 40804
Y BRI AR T E e 0 (e 20/15°CAIE 2 T T B 5 4 4o 2 4% 2 25/20°C
IRt P Y B IR (S 112 X 1 168 X PRETE © 3 15/13°C3 20/15°C
Ed® > Rk A PE(EIT 182 X )P E B F L B (B 16A) -

¥ - @R B 200 15/13°CAIRH 4 P 0 H = 4 20/15°C @ 25/20°C A2
ZEREER A AP ARE(B16B) c TR L 2 5 BA TR BT 2
F Js(®) 16C) - 3t 20/15 2 25/20°CigZ 4 ¥ BLET| > £ (<10%) 7= i F 535 » @
15/13°C A2 7] & 3 % (] 16D) -

Frh RS BT 15/13°CRIZII LN R 27T A58 @ 25/20°C e £iT
BiEgaa2 P UER -

W C REEHAENLIFRET I 2LER

WEHRZRTREG PN IR LT A R AEREE T FE(G025 2
35/30°C)$4 3 126 = ~ & A A2 p ¥ L {5 2 2L IR E A ~ 15/13°C >
RHF R o B%ET A 30/25°Cs 35/30°CRI2 2 etk » P4 3 15/13°Crad2 35 =%
GRARIIEYA S 49 % S ERENT 2 BEY, &0 3RG025 2 3530°)
PRARETT (£ 4) R ERNTT L FEaP LR ERE
S 30/25°C'?1‘ R R R R 35/300(}:‘“1 LB 17; 2 4) - E5KErmE35=
T AR E T A PR R B ET -
BRI CEREANLERFLEETEFVLER

W80 A M40 2 A EE BT 1S/13°CAIL 94 % > 3t 12 0 #e F 13 BT
T ook AT T8 L5210 1lecmzZ AW X FHE SR B ANH X F P RIEE
fd2 50 % {8 B 5% BT 15/13°CRIE e tha™ 4o 7o B B iE B 1R (B 18) » 20/15°C
RERZRP G ) mH %0 2520°CRlZithy p BRteE 2 VB % 5 ) - B
2 K o 30/25°C g ﬂ%”ﬁpﬂ» Rt E Y REE D OB A Lo

Bk AR o RBAEE AT 15/13°CH B 1 30/25°Ca 3 4c (B 19) o @ 3| §=
BRI E 5 - Lo FCEAATE P e L 25/20°C 3 30/25°C R i - 5 12 30/25°CHEL
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5

PG ETHFE 0 RS LT RIL S0 X pF o ) E S 38.6%(% 5) °

B2 5% 30/25°CAGL 2 1E thiic 15/13°C% 20/15°CH & 28 A4 » v Bl & #
6 60%IEHRAT & > A7 F B (] 20A) B TSR A& B 15/13°CH F 1 30/25°CH
Je % 2 48% > 25/20°CAILH # 15/13°C2 20/15°CASLE 9% 10 % # 15(F] 20B) -

W4 3025°CAIZ2 fEHE 4 5 » A4z BE A AL A N 5 15 HA(F
21A) o 2bH X R HRFH B2 15/13°CT 94 2 15 - FE R YR 2 13 BEY -
AT s 5 0 25/20°CAIR 2 F 4RGN ST i 5 0 30/25°CAST B i 15/13 %
20/15°CAIE 4 5 > fe % 25/20°CAIZ % (] 21B) -

LRI A (B MOE )TE R BT RERE R A R e o NON IR S 22-26 X PR R A
B 011 25/20°CHAITF P OB 4 0 @ 30/25°CRJZ 4 P 3 % 5 15/13°C% 20/15°Cre
T2 P B 4o (] 22A) o4 4 15 A TR 77 20 25/20°CIE ¥ # £ bR S
KR s 35-40 X 2 L P AER T 0 H ARz AT L E R REE I o 2 30/25°C
BdR N RIT{E 33 X 2 R BF R 2 gm e A 15/13°CE 20/15°CAIT K Bl
PR 15 50 % i 82 25/20°CAIZ % Ap 1T £ A (] 22B) -

d 3 15/13°CRIE 2 fath-| TSN T R%HEd PP AR 2%z E > e
7 BE T 15/13°CRd® F #e 20/15°CRJ { & cni= B o 8F » 25/20°C%  30/25°CriZ 2

TR e 979 % (B 23)-

IR T B S 2.1 ecm PFEAY 15/13 - 20/15 ~ 25/20 3 30/25°C A %) a2
464229 2 28 % (4P (] 24B) - M AR R ASL 2lcem B ST 3 T E A S
23 RITP oz s TR R FL Y RE T H T A AR R (base
temperature, Tp) o S % BT P8I 2 PR T T~ % 5 1.54 2 1.82°C > ot

B 1Y BT L 21801 em BT CER S AR 0 9 F 396-487°Cd >

_;..L—

M
=

+
<
gl

;’%E
w}
)
‘3‘

2 (% - Ao TRAREE O B % 556-645°Cd (B 24C, D) o

3

w

b A TR ATRIE Y A TS 0T 8RR R A

e

T

e T F T o fw U 25/20°CE E o 4 D 30/25°CREA R R 2 AR
S e T AR EFF D 15/13°CRIZ ¢ e T 2 o

WHS B BRAEFANIETET L LEE
380 ¢ 43026 R ERE AN LR S 0 A B B3 24/14°C -
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ZPpRAEShHEEY 7-14-21-28-35 X &# ~ 16 h& pHRE « TEHETHEF
TP ERSEN P ERATR 2T E P lied 6.8 1 60 AR (H 25A)
AR 2 &R Ed 34cm*E I 2.6cm 0 F AR S (B 25B) c SEF R R S 0 -
FHEAL2Z A 0 d 0733 1.2 T AMH (B 25C) #2410 F B JS7 T2 B 4 o
d 03 cm# I 04 cm: FARBHA(RI25D) e BEER WK ET 0 5 228 1
TP 0 BP IR Ao [T AR o

W SFEBX AP RIANAENKBE LI LR L2 B8

32017 & 11 P A= #2200 Xa e 235 2 30-60~90~120cm & > ¥ iF

¥
=3
\_

B o X ERAE AT 32 I8 L ZfEA [ HhE B o R E AP FEA L&

&
sy
<l

R AATD G RIR Y

BPRL30 R LR T ST ARFAL > LA METELRFTT
100%F% 5 % o Ad®is 60 % 2 B E 574 4p 00k (% 6)« 2% T 30 cm itk 30
RLFTERE L 026% LHHABUTFAALEHFLL  RILI 60 % 2
@ﬁ$ﬁ?ﬁ“”®%®°@£¢HO*%’ﬁ%HMLﬁﬁﬁﬁﬁmn&18
L% &% Pjﬁ/rs ¥ BT 3 IZOCm—*‘ﬁirsﬁk’F'éﬁén TERLE > P HAEES D
BATHER RS 0 RAEM (R 6)c AL 210 X L HAMEE LA B T

R

2 30cm#d o R E‘gﬁﬁ ’fr'n} TERERE ’fir’ﬁi‘g{ﬁ,b(%\ 6) °

Fed2 25

vy
M

BoFEA L HEREFEE L F BERDR g
PR FECRIREES T R A 305 D 120cm @ K4 o R E R X B L F
BFE B R R R A BT R AR AL 255 2 1 Rl &
Bitbe o hRIFETES G4 G A NPE (R T)

4

o~

W

BT 60 XPEF > F R AMAEST ELARERSTEY BT IRMNANFY
FordL120 x> 7GR A HMBFELRFSTT LU BERF
AR T B B R o E R T T 2 Rl EF BAMAS A T
Foo4 FEBT B R TED R 2 ABE o AJR 183 X 18 0 ) WA 2
FHEFRMW BT 3 RARETRA  alF LR i3 $ 3 30c
(% 8) -

S bR AR 120 % pF ool 3 B 3T T 30 om e R IR E 5 (] 26)
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&

F T RAREC(BI27) o~ FELY FRAIL X 2T T 60 & 120 cm R B e
WI68 X fs 2z BiEFfg  HY A 2B BT 3 60cm bW X AR EFEF
B E BB D 30 & 60 cm (] 28) o 3t 11 P 43 F T R AR TEH( D)
BT 350 (B28) T3 60cm P M 47L& 32 L 2 W EET 42018

#3400 5 LER TR B o

HFrvios A 3 BERT(BT I A 30 cm)F A2 XA A YN B

CHRBHE T PR ER CRIRESBRIORE o] FERRLZANIEAREF

ﬁ

Y

2B ﬁﬁomWﬁﬁvWﬁﬁ”mﬁ°%$§%$iiﬁ%%?{i’ﬁ§“
TR LG R a2t KR IR S 320 27 3B

PR E R ET o BEFR

>E‘3
e
B
f@
\-:4
3
o
8
<
&
¥

e
[k

BN S GAAHANWKXEE TR 2L PP

2018 & 10 ¥ A AW IR ARFIER S "]5 x5 2500 mgL % 5000
mng mGA?, s pica) _‘_:l'._gt %-‘F'TI‘ GA3}J. L fﬂ\—‘g‘;ﬁ*é&;( 29A) ]#&’5‘ 7% > '/-E‘li;‘f
EEES R BT R B 5(F 29B, C) - GAs AR 14 % 4 HERE 0 A %

BB et | Sk e % (] 30A) ¢

HE e 2500 mg L' GAs BRI if2 i & 5 % 1 48 4p 02(H) 30B) = 2500
mg-L! GA; A2 if2 WERMB G | FH I > 5000 mg'L! GA; A2 ki T8
B d SO¥PR e uk 2 31 () 30C) o $HpR 22 2500 mg- L GA3 AUZ i 2. B {5 %
ARF 4P T 0 5000 mg-L' GAs A2 gk 1 3¥ B 75(B) 30D) » & AJT ek KiE 75y
BTCTREEZTTREERDEEF AL 2 (B 31ABC)-

L

¥ R 2500 2 5000 mg' L' GA3 g2 Mg X R Ty A58 g HEE 1 i
WG RHEHS BT ET R EEEY .
WA W GAIHENITERTEFT2LEE

2018 £ 1 7 A B K R KRR Eeh A H = B TF (2 S 4.440.1
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Softwood Semi-hardwood Hardwood

B2 22X EFFES > TARE A BRI 28 X B2 R

Fig. 2. Performance of leafless softwood, semi-hardwood, and hardwood cuttings of
Dombeya wallichii (Lindl) K. Schum at 28 d after inserting in the rooting medium.
Bar =5 cm. (Experimental duration: 2-30, Nov. 2018)
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B3 22X R ESR 7 FEEA A BB 28 X 22 R

Fig. 3. Performance of leafy softwood, leafless semi-hardwood, and leafless hardwood
cuttings of Dombeya wallichii (Lindl) K. Schum at 28 d after inserting in the rooting
medium. Bar =5 cm. (Experimental duration: 2-30, Nov. 2017)
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Table 1. Effects of cutting type on survival, rooting percentage, and number of roots in

Dombeya wallichii (Lindl) K. Schum at 28 d after inserting in the rooting medium.

] ) ) Number of
Cutting type Survival (%) Rooting (%)
roots
-Trial 1-
Top (Leafless softwood) 100.0 a* 0 a 0 a
Medial (Leafless semi-hardwood) 100.0 a 0 a 0 a
Basal (Leafless hardwood) 100.0 a 0 a 0 a
-Trial 2-
Top (Leafy softwood) 100.0 a 66.7 a 33a
Medial (Leafless semi-hardwood) 100.0 a 0 b 0 b
Basal (Leafless hardwood) 100.0 a 0 b 0 b

? Mean separation within columns and trials by LSD at P < 0.05 level (n=3). Percentage

data were Bliss transformed prior to statistical analysis.
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Fig. 4. Performance of various lengths of leafy softwood cuttings in Dombeya wallichii
(Lindl) K. Schum at (A) 28 d and (B) 56 d after inserting in the rooting medium. Bar
=5 cm. (Experimental duration: 2, Nov. — 29, Dec. 2017)
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Table 2. Effects of leafy softwood length on survival and rooting percentages, and number

of roots in Dombeya wallichii (Lindl) L. Schum at 28 and 56 d after inserting in the

rooting medium. (Experimental duration: 2, Nov. — 29, Dec. 2017)

Leafy softwood length (cm)  Survival (%) Rooting (%) Number of roots

-28 d after cutting propagation-

5 100.0 a* 40.0b
10 100.0 a 933a
15 100.0 a 66.7 ab
20 100.0 a 933a
Significance NS *

-56 d after cutting propagation-

5 100.0 a 73.3Db
10 100.0 a 100.0 a
15 933a 80.0 ab
20 933a 93.3 ab
Significance NS *

0.5b

S5.1a

3.3 ab
55a

L

33c
11.8b
103 b
19.7 a
L

? Mean separation within columns and sampling time by LSD at P < 0.05 level (n=3).

N

Percentage data were Bliss transformed prior to statistical analysis.

S *Nonsignificant or significant at P < 0.05 or 0.01, respectively (n = 3); linear = L.
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Fig. 5. Rooting performance of leafy softwoods in Dombeya wallichii (Lindl) K. Schum
at 28 d after planting in the rooting medium. Cutting length was (A and B) 5 cm, and

(C) 15 cm, respectively. Bars indicate 1 cm. (Experimental duration: 2, Nov. — 29,
Dec. 2017)
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T 20/15°C 25/20°C 30/25°C

B 6. B & &JR 84 % {5240 X E 2 *h
Fig. 6. Effect of temperature on plant appearance of Dombeya wallichii (Lindl) K. Schum at 84 d after treatments. Bar = 10 cm. (Experimental
duration: 1, May — 30, Oct. 2018)
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Fig. 7. Effect of temperature on plant height in Dombeya wallichii (Lindl) K. Schum. Bars
indicate standard error of the means. Mean separation within each investigating date

by LSD at P<0.05 (n=8). (Experimental duration: 1, May — 30, Oct. 2018)
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Fig. 8. Effect of temperature on average shoot length in Dombeya wallichii (Lindl) K.

Schum. Bars represent LSDoos at each investigating date (n=8). (Experimental

duration: 1, May — 30, Oct. 2018)
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Fig. 9. Effect of temperature on number of expanded leaves per shoot in Dombeya

wallichii (Lindl) K. Schum. Bars represent LSDy o5 at respective investigating date

(n=8). (Experimental duration: 1, May — 30, Oct. 2018)
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Table 3. Effects of temperature on shoot number and shoot diameter in Dombeya wallichii
(Lindl) K. Schum at 119 d after treatments. (Experimental duration: 1, May — 30,
Oct. 2018)

Day/night temp. Mean temp.  Shoot number Shoot diameter
(°C) (°C) per plant (mm)
15/13 14.1 4.6a* 6.3 ab
20/15 17.7 43a 6.4 ab
25/20 22.7 44a 6.7a
30/25 27.7 3.8a 6.9a
35/30 32.7 4.6a 55b

? Mean separation within columns by LSD at P < 0.05 level (n=8).
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Fig. 10. Effects of temperature on chlorophyll fluorescence parameters in Dombeya

wallichii (Lindl) K. Schum. (A), minimum fluorescence F,, (B), maximum

fluorescence Fp,

(©),
photochemistry F/Fm, where Fy = Fr, —

maximum quantum efficiency of photosystem II

non-photochemical quenching coefficient N,

Fo, (D), photochemical quenching gP, (E),

and (F), non-photochemical

quenching NPQ. Bars indicate standard error of the means. Mean separation by LSD

at P <0.05 (n = 8). (Experimental duration: 1, May — 30, Oct. 2018)
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Fig. 11. Effects of temperature on photosynthesis parameters in Dombeya wallichii (Lindl)
K. Schum. (A), net CO» assimilation rate Py, (B), intercellular CO> concentration C;,
(C), stomatal conductance gs, and (D), transpiration rate T;. Bars indicate standard
error of the means. Mean separation by LSD at P < 0.05 (n = 8). (Experimental
duration: 1, May — 30, Oct. 2018)
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Fig. 12. Effects of temperature on (A) vapour pressure deficit, (B) relative humidity, and
(C) leaf temperature in Dombeya wallichii (Lindl) K. Schum. Bars indicate standard
error of the means. Mean separation by LSD at P < 0.05 (n = 8). (Experimental
duration: 1, May — 30, Oct. 2018)
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Bl 13. i B2 182 2 $AAW X F R w2 M2 B F
Fig. 13. Effect of temperature on flowering performance in Dombeya wallichii (Lindl) K. Schum at 182 d after treatments. Bar=20 cm.

(Experimental duration: 1, May — 30, Oct. 2018)
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Fig. 14. Effect of temperature on number of newly-grown leaves below the first
inflorescence in Dombeya wallichii (Lindl) K. Schum. Mean separation within
column by LSD at P < 0.05 (n=8). Plants grown at 30/25°C and 35/30°C did not

produce any visible flower bud ( > 2 mm) after treatments for 182 days. (Experiment

duration: 1, May — 30, Oct. 2018)
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Fig. 15. Effects of temperature on percentages of (A) flower bud visibility, (B) calyx
visibility, and (C) flowering in Dombeya wallichii (Lindl) K. Schum (n=8).

(Experimental duration: 1, May — 30, Oct. 2018)

53 doi:10.6342/NTU201901427



ol A B
12~
111 I1I1II1I1ITJTII]-=9==2=z111T1T1] £
3 gl 2
=] [
= 9 =
F 5]
o) g
o 6 g
122
=t ®
2 Fe 2
St Q
24 g
= 5
&= I
2+ —a&— [5/13°C 3 E
—0— 20/15°C
—A— 25/20°C
0 0
C D
- = == 1 1 T T 7] T 1 I I I I I prwo _
T X
L o
= F75 &
an <
5 20} <
el
9 Lso 2
E 5
S 1ot E
Las =

N
oL a0 4 4" | & s s+ —4— b w |

112 119 126 133 140 147 154 161 168 175 182 112 119 126 133 140 147 154 161 168 175 182
Days after treatments
W16 EARHANKES HETT o EALE  EALER T § 520 F
Fig. 16. Effects of temperature on (A) number of flower buds per shoot, (B) inflorescence
diameter, (C) peduncle length, and (D) flower bud blasting percentage in Dombeya
wallichii (Lindl) K. Schum. Vertical bars represent LSDoos among temperature
treatments on the same day (n=8). Percentage data were Bliss transformed prior to

statistical analysis. (Experimental duration: 1, May — 30, Oct. 2018)
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Table 4. Effects of temperature shift for 49 days on flower formation and development in
Dombeya wallichii (Lindl) K. Schum. (Experimental duration: 1, May — 30, Oct.
2018)

Day/night Days to Number of flower Inflorescence Peduncle

temp. (°C) visible bud buds per shoot diameter (cm)  length (cm)
30/25 - 00Db 00Db 0.00b
35/30 --- 0.0b 0.0b 0.00 b
30/25—15/13 35.0a* 1.7a 06a 0.09 a
35/30—15/13 350a 1.8a 05a 0.03b

?Mean separation within columns by LSD at P < 0.05 (n=4).
Y --- Plants did not produce any visible bud ( > 2 mm) within 182 days.
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Fig. 17. Effects of temperature shift on (A) percentage of flower bud visibility, (B) flower
buds per shoot, (C) inflorescence diameter, and (D) peduncle length in Dombeya
wallichii (Lindl) K. Schum. Arrow indicates the commencement of temperature shift.
Vertical bars represent LSDo os among temperature treatments on the same day (n=4).

(Experimental duration: 1, May — 30, Oct. 2018)
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B 18 EAH: VLT ANWIFRAR -2
Fig. 18. Effects of temperature on subsequent flowering in Dombeya wallichii (Lindl) K.

Schum with 2.1 cm flower buds at 50 d after treatments. Bar = 10 cm. (Experimental

duration: 5, Dec. 2018 — 23, Jan. 2019)
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Fig. 19. Effect of temperature on subsequent plant height in Dombeya wallichi (Lindl) K.

Schum with 2.1 cm flower buds. Bars indicate standard error of the means. Mean

separation at respective investigating date by LSD at P < 0.05 (n = 10).

(Experimental duration: 5, Dec. 2018 — 23, Jan. 2019)
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Table 5. Effects of temperature on subsequent floral development in Dombeya wallichii
(Lindl) K. Schum with 2.1 cm flower buds. (Experimental duration: 5, Dec. 2018 —
23, Jan. 2019)

Day/night Days to development

temp. (°C) Cal Flower bud
b —ayx Flowering blasting (%)

visibility

15/13 32.0 a* 46.2 a 0 b

20/15 309a 418 a 0 b

25/20 204 b 29.2b 0 b

30/25 2150 28.6b 38.6a

? Mean separation within columns by LSD at P < 0.05. Percentage data were Bliss

transformed prior to statistical analysis (n=10).
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Fig. 20. Effects of temperature on percentages of (A) calyx visibility and (B) flowering
in Dombeya wallichii (Lindl) K. Schum with flower buds 2.1 cm (n=10).
(Experimental duration: 5, Dec. 2018 — 23, Jan. 2019)
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Fig. 21. Effects of temperature on (A) percentage of flower bud blasting and (B) number
of flower buds in Dombeya wallichii (Lindl) K. Schum with 2.1 cm flower buds.
Vertical bars represent LSDo.0s among temperature treatments on the same day (n =

10). Percentage data were Bliss transformed prior to statistical analysis.

(Experimental duration: 5, Dec. 2018 — 23, Jan. 2019)
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Fig. 22. Effects of temperature on (A) inflorescence diameter and (B) peduncle length of
the first inflorescence in Dombeya wallichii (Lindl) K. Schum with 2.1 cm flower

buds. Vertical bars represent LSDo.0s among temperature treatments on the same day

(n=10). (Experimental duration: 5, Dec. 2018 — 23, Jan. 2019)
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Fig. 23. Effect of temperature on flowering duration in Dombeya wallichii (Lindl) K.
Schum with 2.1 cm flower buds. Bars indicate standard error of the means. Mean
separation by LSD at P < 0.05 (n=10). (Experimental duration: 5, Dec. 2018 — 23,
Jan. 2019)
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Fig. 24. Effects of temperature on time and rate of progress from treatment to calyx

visibility and flowering in Dombeya wallichii (Lindl) K. Schum with 2.1 cm flower

buds. Development rate was defined as the reciprocal of time. Inflorescence emerged

from the same node position were investigated. Bars indicate standard error of the

means (n =

(Experimental duration: 5, Dec. 2018 — 23, Jan. 2019)
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Fig. 25. Effects of short day cycle on (A) newly-grown leaf number below the first flower
bud, (B) length of newly-grown internode, (C) number of flower buds, and (D) the
first inflorescence diameter of Dombeya wallichii (Lindl) K. Schum. Bars indicate

standard error of the means (n = 6). (Experimental duration: 18, Aug. — 22, Sep. 2018)
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Table 6. Effect of container size and pruning height on percentages of bud emergence and

leaf unfolding, plant height, and plant height increment in Dombeya wallichii (Lindl)
K. Schum. (Experimental duration: 2, Nov. 2017 — 15, Jul. 2018)

Treatment )
Container Pruning height Bud Leaf Plant height Pilant height
. emergence  unfolding increment
size (L) (cm above A% (%) (cm) (cm)
ground) ° °
18 30 77.8 100.0 64.4 91.6
60 100.0 100.0 78.9 60.3
90 66.7 55.6 114.8 61.4
120 77.8 88.9 130.7 30.4
32 30 100.0 100.0 66.7 107.6
60 66.7 88.9 86.4 79.2
90 66.7 88.9 103.3 67.2
120 88.9 88.9 133.4 46.2
47 30 100.0 100.0 79.2 132.9
60 100.0 100.0 85.0 94.7
90 100.0 100.0 113.3 81.3
120 100.0 100.0 141.8 72.6
LSDo.05 43.0 31.1 11.8 14.5
Container size 18 80.6 86.1 97.2 60.9
(L) 32 80.6 91.7 97.5 75.1
47 100.0 100.0 104.8 95.4
LSDo.05 21.5 15.5 59 7.3
Pruning height 30 92.6 100.0 70.1 110.7
(cm) 60 88.9 96.3 83.4 78.1
90 77.8 81.5 110.5 70.0
120 88.9 92.6 135.3 49.7
LSDo.05 24.8 18.0 6.8 8.4
ANOVA
Container size NS NS * o
Pruning height NS NS L Qek Lo
Interaction NS NS NS NS

P
NS, *,*%,

Nonsignificant or significant at P < 0.05, 0.01 or 0.001, respectively (n = 3);

linear = L, quadratic = Q. Percentage data were Bliss transformed prior to statistical

analysis.

? Percentages of bud emergence ( > 2 mm) and leaf unfolding were recorded at 30 and 60

days after start of treatments, respectively. Plant height and plant height increment were

measured at 150 and 210 days after start of treatments, respectively.
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Table 7. Effect of container size and pruning height on number of shoots, shoot length,

and number of leaves per shoot in Dombeya wallichii (Lindl) K. Schum.

(Experimental duration: 2, Nov. 2017 — 15, Jul. 2018)

Treatment

Container Pruning height Slflg'oi)sfz lenzg? (()zm) Lea:“hrz)(z).tper
size (L) (cm above ground)
18 30 4.8 109.5 22.2
60 7.2 90.8 14.1
90 11.2 82.2 10.5
120 10.5 61.6 7.9
32 30 7.0 126.4 20.1
60 7.7 101.5 21.9
90 10.8 96.1 16.2
120 11.2 92.5 14.8
47 30 6.0 158.3 31.1
60 8.7 126.1 25.7
90 10.7 114.2 17.7
120 13.3 103.8 13.1
LSDo.05 24 18.1 5.9
Container size (L) 18 8.4 86.0 13.7
32 9.2 104.1 18.3
47 9.7 125.6 21.9
LSDo.05 1.2 9.1 3.0
Pruning height (cm) 30 59 131.4 24.5
60 7.8 106.1 20.6
90 10.9 97.5 14.8
120 11.7 85.9 11.9
LSDo.o5 1.4 10.5 3.4
ANOVA
Container size NS ok o
Pruning height Lok Lok Lok
Interaction NS NS NS
NS’ **’ skesk sk

Nonsignificant or significant at P < 0.01 or 0.001, respectively (n = 3); linear=L.

? Measurements were taken after treaments for 255 days.

67 doi:10.6342/NTU201901427



L8 FEALHBYFREANK

FRFF BT R RS2

Table 8. Effect of container size and pruning height on percentage of flower bud visibility,

number of shoots with flower buds, and flowering percentage in Dombeya wallichii

(Lindl) K. Schum. (Experimental duration: 2, Nov. 2017 — 15, Jul. 2018)

Treatment Flower bud No. of shoots . .
Container ~ Pruning visibility (%) with flower OVZ/e“ng
size (L) helght (Cl’l’l) 60 days 120 days buds ( 0)
18 30 11.1 44 4 0.9 44 .4
60 0 77.8 1.4 44 4
90 0 55.6 1.6 55.6
120 0 77.8 2.3 55.6
32 30 0 100.0 2.7 66.7
60 1.1 77.8 2.3 77.8
90 0 88.9 2.7 66.7
120 0 77.8 3.3 77.8
47 30 11.1 88.9 2.0 66.7
60 333 100.0 3.4 89.0
90 333 66.7 3.3 67.0
120 333 100.0 4.4 77.8
LSDoos  32.4 38.6 2.0 41.9
Container 18 2.8 63.9 1.6 50.0
size (L) 32 2.8 86.1 2.8 72.3
47 27.8 88.9 3.3 75.1
LSDoos  16.2 19.3 1.0 21.0
Pruning 30 7.4 77.8 1.9 59.3
height (cm) 60 14.8 85.2 2.4 70.4
90 1.1 70.3 2.5 63.1
120 11.1 85.2 34 70.4
LSDoos  18.7 22.2 1.1 242
ANOVA
Container size o * ok *
Pruning height NS NS L* NS
Interaction NS NS NS NS
NS, *

Percentage data were Bliss transformed prior to statistical analysis.

- "Nonsignificant or significant at P < 0.05 or 0.01, respectively (n = 3); linear = L.

? Percentage of flower bud visibility ( > 2 mm) were recorded at 60 and 120 days after

start of treatments, respectively. Number of shoots with flower buds and flowering

percentage were measured at 120 and 183 days after start of treatments, respectively.
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Fig. 26. Effect of container size and pruning height on percentage of flower bud visibility
in Dombeya wallichii (Lindl) K. Schum. Vertical bars represent LSDos among
treatments on the same day (n = 3). L = large container size (47 L), M = medium
container size (32 L), S = small container size (18 L). Buds larger than 2 mm were

counted. Percentage data were Bliss transformed prior to statistical analysis.

(Experimental duration: 2, Nov. 2017 — 15, Jul. 2018)
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Fig. 27. Effect of container size and pruning height on number of shoots with flower buds
in Dombeya wallichii (Lindl) K. Schum. Vertical bars represent LSDo.s among
treatments on the same day (n = 3). L = large container size (47 L), M = medium

container size (32 L), S = small container size (18 L). Buds larger than 2 mm were

counted. (Experimental duration: 2, Nov. 2017 — 15, Jul. 2018)

70 doi:10.6342/NTU201901427



—

S

e
I

—A— L60cm
—a— [90cm
—v— L120cm
—o— M30cm
—A&— M60 cm
—=— M990 cm
—v— M120 cm
—O0— S30cm
—— S60 cm
—— S90 cm
—v— S120 cm

75 A

[ L
-

Flowering (%)

50 -

25 A

0 T
133 140 147 154 161 168 175 182

Days after treatments

W28 3 4L 2BTRRHANLER T LBY

Fig. 28. Effect of container size and pruning height on flowering rate in Dombeya
wallichii (Lindl) K. Schum. Vertical bars represent LSDo.0s among treatments on the
same day (n = 3). L = large container size (47 L), M = medium container size (32 L),
S = small container size (18 L). Percentage data were Bliss transformed prior to

statistical analysis. (Experimental duration: 2, Nov. 2017 — 15, Jul. 2018)
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in Dombeya wallichii (Lindl) K. Schum. Bars indicate standard error of the means.

Mean separation within columns by LSD at P<0.05 (n = 3). (Experimental duration:
5, Oct. 2018 — 25, Jan. 2019)

72 doi:10.6342/NTU201901427



A O 0mgL’ B

: |1 =TI
> —0— 5000 mg-L"
2
=100 A 100 —~
2 s
RZ on
S 754 F75 .8
'c ~—
3 k=
5 50 4 50 M@
3
o 254 25

0+ 0

c D

E\“100 1 100 <&
2 <
2 75 | 75 %D
@ o)
> 2
> ]
> 50 4 50 —
8 89

25 L 25

0 0

14 28 4 56 70 8 98 112 14 28 42 56 70 8 98 112
Days after treatments

B 30. o % GAsH2AM X EREF i F 5 KEHS F2BEF LB
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bars represent LSDg0s among treatments on the same day (n=3). Percentage data

were Bliss transformed prior to statistical analysis. (Experimental duration: 5, Oct.

2018 — 25, Jan. 2019)
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Fig. 31. Effects of GA3 on (A) number of flower buds per shoot, (B) infloresence diameter,
and (C) peduncle length in Dombeya wallichii (Lindl) K. Schum. Vertical bars
represent LSDy 05 among treatments on the same day (n=3). (Experimental duration:

5, Oct. 2018 — 25, Jan. 2019)
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peduncle increment in Dombeya wallichii (Lindl) K. Schum. GA3 at 2500 mg-L!
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12.1+0.3 cm. Bars indicate standard error of the means. Mean separation within

columns by LSD at P<0.05 (n=3). (Experimental duration: 1, Jan. — 10, Feb. 2018)
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(Discussion)

Wok-  BRUSHANLEFETAL PP

AP A F T AT bR - # A iE P 22 F 2 15em £ Fxe

lvv

LHA N H BRI FE T By 27 L
AE-AEBERPFF L7 S RT s P E S EHEF AW FRENF T Y
FE P2 BEBREFRA(E 1) FHES T L HF FE RS F13(Soderholm,

Y- &2 Y 15om L2 B

1967; Hailemichael, 2001) ‘48 %= 4% & 7 8 % 3 dE 403 13 B0 A 4686 > 2004)
7 3 ‘Natal Briar’ 22 ‘Rosa Progress’» & Biim R 43500 ¢ IR T INGEM L 3
(Otiende et al., 2017) °

AHNEXRFAFTEZBMIDEZFENR > aF EF 2B RBRAVERGE D7 A

£ PR A KPR ER Y - REBRE T - UKEPE Y ALY
FHERER F F E2 E TR A E N E T e RE IR s

REFLEITH ~ WA R AH e TR Rk d EFH7 ABAAING B(F
%2014 5 3% - 1997 5 § % > 2015) = Okoro ¥ Grace (1976)4p i %' L 4§ (Populus
tremula L)@ E 7 il B3B8 7 BRTE 4 2 B - B 401%% (14%-19%) » 3142 ~
MG e s PIRA RS RURT G T BT 5%-10% 0 F E 5 i
B E TS ARMAKRT EF o BORT &5 7 1 5%-10%2 1 % 1pF e 15%-
25% o % % #A2 0 Populus xeuramericana P <4&f 7 P H Dl L f o T i ﬁ"“]
(Okoro and Grace, 1976) - ¥ L E $ B 7k & /8% » S k{4 LB 7 975 0
&2 qed £k o WA £ #13(F 0 2015; Jackson, 1986) o 2L XF XA B L2
BB EPFRFBOTENED a2 8RB 2 3) 4B LRT 7 A fFRT
(sink) » & BRI IHE N 2 KT A A A FRE > 2004)

-

MR FSEARB RO B LA KRR ARG ) G EYE

Febowy *Al’i”"“m%“lﬁ'éﬁiﬂﬂfmm$m 7 EWM(R

F(2017)%* 1 % P e P fE A ‘Natal Briar’ 22 ‘Rosa Progress’# 3 & 78 :4 & 482 % 98¢

BPRE RIS ERF E P 7 IR T IR F O e AP ROT T IR
BT LB 08§ - BEE{rapEdE 2 £ - 544 topophysic effect h /i ]2 —

2015) - Otiende

LAETHS LG 7 R Rm L -
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AW KRG LA B A AR TR 2 3) VA i SRR AR M
(Hansen, 1989) % #A7 3 A A A e S HIE 5 5 F 3300 1 H3E » Fl¥
AR 2 A AR 4 RGE(] E 0 20155 {00 > 2009) 0 oA AjEdr e E
‘2 S (juvenile tissues)F # % P A £ & 0 L 5 13 (Asletal, 2012) « 2 K RH L
A2 A RA T RRE S RBl o eadre 1t > ERFREHR & 5

4 XA ¢ T 4 (Linaria vulgaris Mill.). % % 4p i2(3% » 2010) -

S et 2 X R A E SR B AT B L RIS A IR R

R Fle H(DFBRL HE P T ST R ERCR T g4 WA & F (T * 0 2015

» 2015 ; Okoro and Grace, 1976) » )&+ 4Ef BT 2 £ 7 ¢ 73 L 5 ahp iR

AN FREGESF o 02 VIR EEER > 3 11308 13 (Asl etal,, 2012; Hartmann et

al., 2011; Otiende et al., 2017) » (3) %t I 4B AR e 8 5 i > fw%e & Rl 4 55 > gL

FolmREAfFitfR LK v us g a2 £F kA FR* L EFT(F
% » 2015; Otiende et al., 2017) °

FRAFT ~ER - FRA B EFF T A S # 5 (Hartmann et al., 2011) o 3
S FAAE G G B B M (19-22°0)F i B EF Y R BAF I RM(E D)
b AFT R R 2017 & 11 7 2 100-300 mg L1en2 £ % (IBA & NAA)# &) fl?
FPAERZENIRRAR BB FIE T @ T AT A REF A T 0 R
4 & % kB iE M (Asletal., 2012; Fathi et al., 2017) °

B FESRBREAHAN L EHET AL U
ALY A EB N TR - E A R BRI KA ETE R AT R E A T
P~5-10~152 20cm en & 3 EFAIE - B SF B AN X F S RBRTY
BRI F SE FFTRE TR BRI A iERE 80 11 10-20 cm 2 SRR R
F2F (R 4 FHESY D. torrida 72 10 cm BB FR G RAF B I
(Hailemichael, 2001) = Soderholm (1967)7* 45 i 14 10-15 cm 8 ¥ #& fhsg & % 75220
XERES o &P Ld $7020 10em 3 AR L R (5% 0 2011) - < 2 4
[Picea abies(L.) Karst.] 4 135 i chdE 8 & & 5 9-12 cm (OuYang et al., 2015) o

W

EAXE Som A ERT S EBPRIBF IS RI(E ) PEFETER
2 ¥ 2 BB IR A(E ¥ 0 2016 ; Hansen, 1986) ; 2 &2 “§ = & 5-6
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om E ¥ HEE 12 E 10-12 om BT F (5 > 2004) o 17 (2004)3% 8 £ i fit A
IR FVgrhim e © A H I o AP ZFE RS S A 2 JPNEAE R e R 2
MEREAANRAN ] A4 R o ERE T 20em 2 FiIEMB T AR
AL o

i\,

FIEAIL 56 X PN X R Som B HRBMFIIF Z FREE F (L 2) 0 #F
2B 4 a 1015 2 20 cm 2 S B fA08 19K 00 245 (B 4B) - 4 P 3640
HEE B EE AN KR EE AL FI R AV N L e AR R AT
A EF ks~ R A o 124 B4 F] 3 (rooting co-factors) v # b 0 3R & 4 0E 3
# 1 FEL(F #02015: > 20165 Hartmann et al., 2011; Palanisamy and Kumar, 1997)
ER 10 em 2 SdERR G 5 amok it & R (3B 4R 2 2% (Hansen,
1986) » Flt & & BTk 4 o

E u"{**frﬁﬁ;f 2RI E(E 2V A ﬁgﬁiﬁzﬁgy»}; Bl oo 2L IR endt iR

1 fwﬁnﬁimﬂbﬁfTJ’?§7R€%M@‘£?@? SHE (R S) - 5 em

FAREE G B THTE B INA N(B5SB) 0 L A% BRI T Scm BRI RA
T2 ARG R (R] SA) o3 £ (2014) & P G LR § K T A G A 9

F e s o ;g] AR O AR R < B RS - Lm},ﬁ*_ e
AR R RE A EZFERM ZWEE 10cm 2 U £ R ZFRSFRF
BRG TR A RODRG S 2 T RIS (R 5C) 0 & A
FAA O FNE (3% 0 2014) -

FEFF TR R A A EIFT E oEREF AN EAF S FEFEZ 10-20cm
THEEBREAFBR ALY - FFL5ET S FLGFEFRIPR -

IR BR

SEIE R P 15/13°CH# 3 T 30/25°C R B A% B bW X R Y & 4 £ AXpL g 230/25°C

BT P XKtk R (F7) 0 b E (B 8) FHEE P Bk 5 (F9) - F %
% (Passiflora edulis Sims) © & B - 52°3% 30/25°CrJ® 2§ & 4 £ 7r it 25/20°C2

HRZ CEAHAMXELE kb

20/15°Crd® » & { & - 2 £ & L B (R{r#s > 1992) - 22 20/15°C% 25/20°CAp+ -
3t 30/25°C 2 35/30°CR @ e ih 2 cnific ~E & ek & T ? (£ fo3k 01996) -

2 K 8 (15/13°C)AG2 3 X 15 > Bt % sk & £ (Fu)™ " (] 10B) » ¥ it
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BokfRpER ST % 0 & F PSIIE 5 B R A R (B4 % 5 2002) o 3 15/13°CAST
2. 22X R 2 PSITE ~ £ F 525 (Fu/F)™™ 5 ™ % (8] 10C)°PSIT & = & + %25 (Fy/Fi)
A4 1 PSIE VR 47 % i g (4 »x % > B 15°Cad? e g i Camellia sinensis (L.) Kuntze]

E 82 Fo/Fn 7™ 5 $2ic™ FARE MUR " 7 RAAFE ¥ h PSILR 4 5k ic & 1t > 5 (3¢

% 52011)° BE w4 § (Phillyrea latifolia L) %= * % (6.6°C)c Fy/Fr, %4 » % B PSII
g KRS GRS F AT o XA G BREE D P AP RS HEET
el 0ok & i A E KA 2 7 %' M(Ogaya and Pefiuelas, 2003) o #-
MEER I 15/13°CT e E BEE I 0 2 3 % {8 Fy/Fm#23 T "5 (K 10C) > i g2 70
% {520 Py g2 20/15~25/20 ~ 30/25°C i@ Ap vt & B F ™ "5 (B 11A) o A @5k 8 F cip)

R A 57 0 o gLk gt B 2 KR 15/13°CAIE e Fy/F & '8 2 35 E_

?ﬁﬁ'ﬁﬁ"‘o FEF)?’EF » F ;\Ealm“% i Py oo

Foobood £ 34k 287 30 3530°CH2EM X R+ Afu o g iR
(35/30°C) @ 3 % {80 2L KR ehsk i B 58 (qP) T "8 P AE(R] 10D) 3P 422 PSII
KBTI BEEETE S ARMPEINLF R o KIETFEG I (L E2017)
FAEFTidB S ka mE Nk AT P BT 4RI A B Rk kA

M £4F T > 280§ R F poi fdggeanic 4 (£ 35 2017) o 2594 X830 35/30°C e

T8 3R G50 Fhok L s A di(qN)IL B 2ok 1 B 8 (NPQ)AE 3 B i< (1] 10E, F) >
@@ PSITEF ¥ o % B R8s MERFERBAGE R R
EER(E S 2017) 0

BESFFRTEET SR 8 R G TEY Sy 1w 3530°CRER H2L
KRS T Rl o2 ZE 35/30°CAILME Pl ¥ T (R 11A) > & G2 B
R ASLEBF LB (W 1IB)« % & % 2t aurglinv g ? £ G

%@ A_CiH4e(3F > 1997) > Fpt4aip] 35/30°C a2 ™ 2874 X% 2. Rubisico /&2 4
KR o 3530°CRgRz 2L XK 2. g B F T 5 (B 110) » at”ﬁ F AL BT
TfeAp i o FET B PES PR EFY X FQ2017)4 ¢ # (Vaccinium spp.)>t
43/38°Crd® 12 % 1& » ‘Tifblue’ ~ ‘Cooper’ % ‘Bluecrop’sPn~gs 2 Tr T " 1 & d §
3L 4] F) & 5142 o B Cinnamomum camphora (L.) J.Presl] . 35°C % 8 #2815 » P
$225°CTHA rgg e L ARF AR 0 g E ML) T kA FE KA FR TR R E
2019) o 224 X% F I X 18 (Quercus pubescens L.)éni g d 25°C+ 2 3 45°CpF >
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HE ¥ 2 Cii® b 4 > Rubisco iF 12T % > Flm £ 7 Py "# 4 (Haldimannand Feller,
2004) - 4p #>+ 20/15°C » F3 a4 1] #F 3 L-93” & 35/30°CPF ¥ 5 & ¢ Rubisico & 1+
T L P B E TR 0 4 o2b g 34 F]1% (Xu and Huang, 2001) -

BA BT RF R L L (00 5k £ R rF (i £ > 2008) > 2 X
35/30°Cred2pF Pn Bg % * "5 (B 11A) > g B ¥ 7 (B 11C) > & T it B KT (B
11D) > ¥ VPD % ¥ 5. % (B 12A) > 2 X 2 0 T, ¥ su L % VPD 4 ¥ (Higuchi et
al.,, 1999) - B € {E 4~ 5 4 E 6 -7 F K7 B4 {o £ (vapour pressure deficit, VPD)
HCH SIASF 3 e a EARF VM (£ 3 0 2012) o VPD {4 § ALY g 0% 14
$ AR R Bt S 8 {o 1B 88 4 32 (Adelman et al., 2008) o §48 § &t 20/15°CHe
30/25°CT™ 2 & > 30/25°CrdR e gy L X > 3% € "% 1K T, 0 (e 3547 838 T, e
{ % I VPD “748 T > iofd F RARIRE E AR LR RIFFT Rim ok A g snis
(Higuchietal., 1999) o daip| 2t X8 7 B8 F B3 RA o it & TIRH 4v i
VPD * 4 go» *LHB I 14 0 &3 35/30°CHIR chZhir X3 ek if 5 /SR E R ] (&
3)

L R 35/30°CRg2 2. ER A 2 39°CHE(R 12C) » Tr g ¥ + = (B 11D) -
P AR €5 F R 2 A i 4e(Haldimann and Feller, 2004) » &3k = & P,
FEEF R A Y 20-36°CH B A ikpr b A oo H4c D 40°CPF P T o @ FRTIEY LF
BERAFAPA(ZEF 2012) Mg F ERH 4 L BE P P T+ g F H# 4c (Haldimann
and Feller, 2004) - id i % VPD Rug Z4gi®* » K FE H B R » B O#d 22 7 )
PE B3RP BRI - £ > 2008) - B (35/30°C)T 2K E

=

—?—
(e
(s
<
=
Ve
o

!

FACIET @ik ABF A SRR g B SCRE Y
SR Gt m AL R ES RS A fFAHE Y - B8] (Szwarcbaum,
1982) » § = pF B E X E & & #(Cistus salviifolius L)A& 4 eniE 5 { -] > Fes$nib
4#r(Szwarcbaum, 1982) - @ 1] #F ¥ (Agrostis palustris Huds.) @ £ S8 cHE 5+ &

% (Xu and Huang, 2001) = 254 5 %3¢ 35/30°CASL 84 % pF e 1 A5 1 B phend &
d

»

¥a | 4 R B AEJE(B 6) 0 BN X R & 35/30°CiE it ¥ s;;g_
VU BRI RA R 3530°CAIE . X EERH (B 120) T
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Hb%t1§p;‘-')»lk'qf a/}é\. 7}?/’ m%ﬂ@,}%%ﬁ)ﬁ%/

—
o

HEERRATE(R 1) BRI LD v CF AN R LR
A eREE YA L ER o PREAL RIE IS4 & 0B (Hallé etal, 1978) -

*‘P}

AR S BT 15/13°CHRAE 2L X E T A4 7 £ P A F 5 (B 14) -
IR (15/13°C) AL 2 KGR B 5 41 (B 6~ 7) > Hif b im(] 8) 0 F 4o ¥

Skt (B 9) - £ P GE »'vﬁ:'JéLm’i’*r’v’ﬂ? 4L RE LA AL ERE N

REFVEREFF AL L RIS 3 ENTH 7 afrdl ¥ £ 4 £ REHRA
2t LTS ek 0 1996)  F A2 R H 2 AT AR AN 2T A

B LR BF EHEFFBLT T A AT £ 2 LR hiE RS TG E
feb HiEFET o F A AFELS 4 B
BAWXFEARIOF AR CE-SUNREF AL R REF LIRS B AT T
FAL ARITTAIIAAREF L FPL 3 S hE V(S Hd i g
thle b4 i A B TEY A, S 2 g B (RIoEs 0 1992) o

o

e

¢ > ok iv & $ kT (Borchert, 1983)

e R 15/13°CRgZentc ™ £ P #icd] » B =0 5 20/15°C > &+ 5 25/20°C
(B 14) B 7 3 4000 B 48 38 15 7 A4 23758 % 22 AR AE 4 49 11 0 12 25/20~30/25 -
35/30°C g2 #% 7% ‘Clemon Spineless’fr‘Pusa Sawani’ > = —‘ﬁ e Al R R
T { % (Arulrajah and Ormrod, 1973) o 4p $>t 21°C£2 25°C » 323 iv e 17°CF ey i
& = { < (Mansour, 1975) - * Tt e 15°CRSE e ™ £ 5 B3k ¥ | > 20°C A
(Warner and Erwin, 2001) °

L ER Y 15/13 ~20/15 ~ 25/20°CRd2® A5 = 755 > @ 3% 30/25 ~ 35/30°C a2
B2 T (R 14) B E0F R A{rf T2 Bt s 3
IV R F P EE R A RS E B (Capovilla et al., 2015) o #F HFA - iid TR
BHER T B AT ERTY L]4x(Wilkie et al., 2008) o #4 A4 g LB o2 1<
B ¥ 5 15-20°C (Wilkie etal., 2008) - #4 F 4 f& 4o = % fv 2 4 (Litchi chinensis Sonn.)
WHEZTAPEMERGEF T2 15/13°CAIL 7 7 BB 8 k8 2 = B 15:20/15°C
2 25120°Cred@ ) & 7% & H BB f= > 25/20°CiiE§ & 4 £ (3R % > 1997) o« = 5% £ 473
BLREAF P FRAEDTSEF SR VAT A A AR 2 AT AT &
TR R B S (Wilkie et al, 2008) « 4p 122+ 3% & B SR K E L G e
EAFATT A L 2R
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L ZE T 15/13 ~20/15 2 25/20°CR g2 v 25 = 7o 5 (] 14) 0 44 & % 22 = 5% 4p
0o BT AR B T ag R AT 15-20°C 0 S48 B 7 e (Wilkie et al.,
2008) - Whiley % (1989)7 4p &1+ @ =% 487 5 ~fE e p R 15/10°CIZ 1= >
7 20/15°CAGEF 4 — B bR £ fl4b4 IO mEY % 4 £ o = 5 ‘Haden’ £ 154
% 5-10cm 778 B FI48 7= F 0 & 19/13°CT 100%F 1= 5 25/19°C™ 60% M 7> 31/25°C
T 2% tE kB 7=(Shu and Sheen, 1987) - ‘Tommy Atkins’** 18/10°C %8 T /ad2
I 0 3 %% 4 i°F 3 ¥ (Elisea and Davenport, 1995) -

LA IR AT 30/25 2 35/30°CRJIZE 2 A% - F (B 14) » »F 25/20°Crl® i
15/13 2 20/15°C ARG IR % (] 15A)7 % 7 25/20°C = #iFH £ 3522 1 LR & >
PR S B TR T AR 7 o Mk T Leuchtfeuer’ - T A5 i 8 7t 5 15/13°C#2 20/15°C »

25/20°C§ ST A4 57 £l4eTRA B R 0 @ 30/25°CE 35/30°Crf2 3 78 %
TE R R F foiz > 2003) o g - Early Blue"fv‘Schneeball’%:‘ 17°C R enie $
{ '}ir?f?é'lﬁé PR BQIO)RF IERTET A LAZRLEFRFE ST

(Nordli etal., 2011) - 15-18°C G,i'r»IJ‘E o Sibylla’ <5 A5 = Bif B R 2 24°C 5 -7 5=
Tl B R 0 27°CR] & 2 6 2 7= F 4 (Litlere and Stromme, 1975) ©

2L KR Y 20/15°C 2 25/20°C AR # L 3] B (<10%) < i % H4) 0 @
15/13°Cred2 Rl & i} % (B 16D) » ¥ it L FIZ R F &2 ERp > PEERFGM
o T A AEBE ABEES S E S EA RS ST RL £ A GEfoE 1992

Rainey and Griffiths, 2005) -

WEE  REHAWLE TS LB

N

- E St % R (30/25°C ~ 35/30°C)it 7 ¢ & 4 £ bW KR A T 1R (15/13°C)
BHR T VAAAFTHER ST F T L TEP KRG PR E T A
=1 ; g1 T 7 = B g 1 rangea

B 17 5% 4) ot & 5% 224t S 5 3t 30°CPF > %2k i € 7 “hydrang

distortion”snIL 4 o FE P R FHE > H I A DR fesr o T

PR F ¢ 287 ¢ B -(Bailey and Hammer, 1989) -
BRI CFRHANLEFRFUETET LY

F)E 2L KR T 35/30°CASE ¢ il B E 6 (B 610 ~11) > -8 (15/13°C)
R 94 Xt F 13 BT (B T E D 2.120.1 cm) ez KR H TR
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¥ 3 15/13 ~ 20/15 ~ 25/20 ~ 30/25°Ce B R B ad2® LR T-T 3 37 k% o

L R 25/20°CRR 22 * F OB R R Tt T 40 X pE R 75 E 100% o
@ 20/15°C¥2 15/13°C/a @8 $A A & %] 3t 33 X 27 40 = pF4o B 75(8) 20B) °— ig’%l?]
Foeng iR g HGE R AR DE FRHES DA BT o A A 20°0CT ]S p
IORE F MY 15°CHIE > 20°CRIZ TP 5 145 % 5 B F MY 15°CRAJI2 1166 %
(Warner and Erwin, 2001) o 720307 17°C{ & 55 A4 > R R 2 A B AR =
@ 25°CHJ2 48 kb 21°CRAJIE % B i-(Mansour, 1975) °

PEMEEA TG 0 1 2520°CHRILE 2 TCFERE 2 F - o) TR P
BB F T 15/13 2 20/15°CAIE K (% 5) o & 24 XF 3 25/20°CAJE 2 15 7 HedF
HH 5 15/13°CAIE K 77 Hem 3 4 (B 21B) 3P 15/13°CH 3 b XE 75
A58 182 t5 4 7 o Sukhvibul % (1999)F % 7 Mg $te B X % ST E & T
TohpARAETEEGEE 21.6°CEHE 9.5°C) T HEA X EA(EA L lem)2
sl gE ~ 15/5 5 20/10 ~ 25/15 42 30/20°C ¥ EJZ o % £ P 15/5°CRE dr 4197 &
BRI Aol £ 0 B8 e g TR EEFTAES T o & 25/15°Ca& 30/20°CT
BEPEAERTE 1520 % > @ 20/10°CT & 54 % o P 83 4>

w }

RS R — AR e TR AR o MU $H2 % ‘Haden’ 7o B e - @ 5 5 #r4] (F* (Shu
and Sheen, 1987) o # 38 % feio sl § &T 1T 30 B K 15°CemhiE ¥ AL 5 iF

FREEFE O REEOTRAF TER A §EAR D I 21°CHE# 7 i (Kingetal.,

1992) -

L ER Y 30/25°C 3 25/20°Crd® 2. T32F|7op gl ¥ A 8 > 5 30 { MR
L (4 5)e fe 30/25°CR 25 X2 B o &7 T " (8] 18) » sk B A FF(% 50 %)
BEES 5 70% B F K0 25/20°CAJE £ 100% (IF] 20B) © £ 2 30/25°CAJL % § %

EFPET(FYRE ZRFTER)INE 0 n Bz BIER AL RE
(B 21A)° £ P 30/25°C= 7 i £ 24 X F e 7 T o RALE - N B
BEEM BT A R TR S G T (P E > 2013) o # % ‘Clemon Spineless’
fr‘Pusa Sawani’ 17 25/20 ~ 30/25 ~ 35/30°C/d® > 3¢5 ® 3 B foefik e { B B i
&7 oerZ B pFE R { & (Arulrajah and Ormrod, 1973) - # 7 2 7 B (<1 cm)#*Fire
Kiss’ #= ¥ jif (Zygopetalum ‘ Artur Elle’ xZygopetalum ‘Titanic’) e tk # 25°Cad® 20 =
PFi= 5 € i % % % (Lopez and Runkle, 2004) o 4B 7 RA4VER S B v > @ L 7% p
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PRz ¢ 4R (Ben-Jaacov etal., 1989) o 2 £ % & (Prunus persica var. platycarpa) § >+
20/15 ~ 25/15 ~ 30/15 ~ 35/15°Crad® > B R A% B » B = iz 4% 5 o 35/15°CRJ? &
4XBdppd R P ER A FHETBIFT IR FRTF A BB %miE
PR EPEAITTL
% 5 2001)

FET O OHBTEESFT A2 WA IR 0 ()

OI5/13°Ca R 2 PEH KR I REHRERA VP AR BN L > KT
15/13°Crd® 3 $2 20/15°CRd® { & eni= B o8P » 20/15°Crd® 2 B =8 5 16 % >
25/20°C3 30/25°Cr 22 7o/ E8 X 7-9 X (B 23) - ERBE Tohit &2 hl ¥ &
RSB > Bock %(2014)3 &0 ® F 1A% e d § (Guernsey) !t 232 faiE 4
27 & B eni Clicdy SRR TR € M e 8% tE 4~ e i o Hi4r 1°C >3 19%
ALy DT 4EE 09 X o Cosmulescu # (2010) 7% 45 &1 f £ “Jupénesti® ~
‘Germisara’ ~ ‘Roxana’ ~ ‘Mihaela’ ~ ‘Geoagiu 65’ % ‘Orastie’ #* +*(Juglans regia L)

PREFSER AR OME RERS R THFE . §HE 5 15-16°CHF & fEe

ﬂ

Frze e 9 R 8-11 % o

| A e

MMEFASLER LR > AWK EI LS 21401 om 2 Y FET I CHERI 2 B
FRb e S H 4 0 w2 F 3 30/25°CPRiE & F @ 45T H 3T % ([ 24A, B) + &
HE7# 7R, 2L RSP ETACTHEF AL A LL ORER
T2 kB FF o H g R A 10-25°CF 512X £ F (Pelargonium *hortorum)¥ 2 1=

F(E/A>05cm)s 7 2 B bl > wd BB 3 3 25°CH » K7 AT 3
TIBRETEERE & { & (Armitage, 1994) 0 ZEW X R EF B 4S5 2.1 cm pEAY
15/13 ~ 20/15 ~ 25/20 % 30/25°C /4 %] Ed2 46 ~42~29 % 28 % {4 B 1-(H) 24B) - ‘Fire
Kiss’#E #8035 B 7 L(<1 cm)X B e fied 14°CRgZen 73 % "8 M 5 26°Clie
12 :53 30 % (Lopez and Runkle, 2004) -

FEANIRD 2l ecmEATT I CERS Z IR TAT A5 5 1.54 2 1.82°C >

Bl BN E R N B S5 2150 cm B T I CEA I I 9 5 396-487°Cd
MY RAE T IRE(R - 5 EERME > R F 5 556-645°Cd (8] 24C, D) -
T, F]i®4 m £ > Pasian ¥¢ Lieth (1994):};] d¢Cara Mia’*> 1z A iE 8 v e Ty &
ﬂ%’gﬁﬂ>mmmﬂ?iﬁﬁﬂ*%@ﬁ%%?mﬁﬁﬁﬁ%ﬁm’ﬁw

B R)E R AR A B 5 260430 ¥ 545+45°Cd © Lopez £ Runkle (2004) 745 1 “Fire
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Kiss' S ¥ f 747 L (<1cm)I B i5ehTy 5 3.5°C» =+ 2 B A £ 5 667°Cd =
WHS B BRAEFANIETLT L LEP

H AP AR ET B W IR T ) s W T B2 AT (R
25A,C,D) g r bW KR R LR M EP P c S F P R F BALAE R
P ARE PP HES > AR S K P 47 (Wareing, 1956; Warner and Erwin, 2001) °
Warner £ Erwin (2001)45 & 36 A G 1E St 2 F K7 A S ApfHEEp
Bitiep ~p I PR P AR HEE PR BRI Y OERAP R
P B 4188 #h B 75 (Borchert, 1983) 5 it 4 8 B T enk B F b2 5 4 A e
J 2 48 L3 %7 4p B (Warner and Erwin, 2001) o &2 204 X8 dp e - A £208 14
BP0 B RIEfE TR T ® P B { ° (Warner and Erwin, 2001) o # 3 ‘H.10°
% 223 #1458 p 4 (Arulrajah and Ormrod, 1973) « Z& P (9 h)EJD &F 5 s ° B4
e T # & #ir(Chapman and Lyons, 1988) > d ¥ v 4 £ i fr 2 € $Hk3%
#p 57 g (Arulrajah and Ormrod, 1973) °

EEEP Q)R EN S o K FATE SR L LA (R 24B)
Wareing (1956)4p 4 I AAEF AT R AL BRI FEFVEIpEAPT L ED
Lk AEde A 4 BB RF Y TRAA L B LRSS E YR
7%~ A% K (cambial)iE $ 55 A ¥ 0 R E L ¢ 2 K F KT 4p B (Wareing, 1956) -
TP R R TN EIEEFERS T LA TR REFARE LK R

4 & FoRTARM o

KF LRk P A2 E G R E T e R

Loz &~
AWK T B RF AR X 4732 18 L F B o AT 210 X 2
WEHEEEF BH M FF C (% 6) Hsu £(1996)4 &) A4 g ke R

[Syzygium samarangense (Bl.) Merr. & Perry| #8163t 7 ke & <} ey B > fff s & (S >
P BB PR A TR 4 0% 0 @ % 3 B RRIB 4 1 9 120% - 4p 123 » Martini
(19914 #1152 AR 10527 ~5TL 60 B9 — & 28 o) F BRI ik
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FHE Y EfoA 5 EL U 46%E 54% - 0L 3 BEARBERLF o T i g
RO LWSRREBEELCE DRI AL o AEHRY V) PRI T ARRERL
REPL B 53 BERE W40 oS3 iT* Jop % IR (carbon leakage) » ¥ i F R 1Y

IR e e & o jEA Wik 04 K S (Martini et al., 1991) o

2 150 % 18 5 AWK RHRF L AT L B %i\#*ﬁh 322 18 L % Bgi\ii‘—;"ﬁ %
(3 7)> 86 e 4 Api0ent 5 BASIR 4o 4k F B hS % o T REEA B 5
R RSEF F S B < @ 3= (Ouma, 2007) o ¢ 2 322 48 - ‘GFO77 %E A fd 45 >
1352 027L ch3 B¢ >~ 7 B2k { B (Costactal., 1992) o *t < % B {8 e
R E R R T TR G BH A AT G A SRR Y
& =2 {42 % 1 #(Ouma, 2007; Peterson and Krizek, 1992) -

FERACIHENIRERIL 255 T BRI EARFLE ) L) 3 BEKORK
Bk bt & S (g\, 7) o ¥ A Elberta’ X 3358 F 4] {8 e 1535 2 0 5 ¥ B 08K
FARREME AP P3N R 2 24 £ 4R R B (Richards and Rowe, 1977) o %%
1I8L 7 Bfafe a2t LR 243 54 £ 77 it 474 > 19 5k ehGA~CK 2 # v eh{d
G R E S E RS > (N7 T U4 F 34 & (Carmi and Heuer,

1981; Ismail and Noor, 1996; Richards and Rowe, 1977; Yeh and Chiang, 2001) °

EE R A Rl R ARRENES G FARSE B(RT)
PR S AT > 4 R B R 2 3R A GROTT ki iE L £ o

bt

F#c{ % (Costa et al., 1992) 12322 *TF|3E — B ‘= “Top Burgundy’ (|4 4 & fr k&

< (lersel, 1997) » » > 7 B f “Acala SJ-2° ~ v Elberta’ 2 7 4§ e i @ &
(Carmi, 1986; Richards and Rowe, 1977; Tschaplinski and Blake, 1985) o = % % &8 % 3
e R pEA %y 2 S enE P #i(Hsu et al., 1996; Ouma, 2007) » 4338 #2448 > 7 b
#t Elberta’ # % #c(Richards and Rowe, 1977) -

PR EEAMEER A £ A SR 6VT) 0 BT i LA fElE 18
L 28 22X 37 a2 3 RELP > 7ae ) 7 F72JI3 kA3
(Tschaplinski and Blake, 1985)  ** 225 ) FF @ LR T & & 42 £ 2 gk » Flpb 3 S
Fend ARk AN FERE DN TR EARART]  FHRDEF G P
BRIL SR S - R o2 183 2325 A 1K R E T AT RBIRS

RE R AR A TR RE  LF R TR AR G kA RE
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(Poorter et al., 2012; Stevenson and Fisher, 1974) o4 -k # 3k gtk 4 & % iF (Tschaplinski
and Blake, 1985) o -] % Bfhte 3k 1= ‘Leuchtfever’ 2 £ > » Fl-] B B2 /1 F
Koz RS A s d kA 3 & 5142(Yehand Chiang, 2001) - * 18 L % H 44
bR PG LR PR SR AR EINER T RS IR R

3 B (Poorter et al., 2012; Schaffer et al., 1999) -

?E}H—"‘{"fg}%@,@_}* J? 120 * pF o1 ﬂ’o?gﬁﬁ E?;ky_-}zJ 5 R AT o

BF L E ST B bk (R 8) o APk > 1] F B IR i

)

‘Leuchtfeuer’ § =5 2 g i+ & > (Yeh and Chiang, 2001) o /] % B4 4w - ¢
iz “Top Burgundy’ B? =48 tk+* b i< (Tersel, 1997) o ¥ ¢k » o] 7 B g d@ en2bin! ZR =
A T 2 R SRS (L 8) e B A ki + 7 B ¢ H 4B THifik
(Healy and Klick, 1993)

BT 183 X 1k > 14| F BRI KRB SRR (R 8) 0 Lk e
B iz “Top Burgundy’4p IF (Tersel, 1997) o433 "4 3 12 ¥ drF |1 ¥ + 4~ 1§ ++Clone
Bl17 ey % 2 & > Rag o5 4 - (f & > 2018 ; Ismail and Noor, 1996) 824235 FT 4]
%%?#ﬁwgéié’&ﬂ%ﬁﬁf?éw’mﬂ#ﬁyww~¢@ﬁwwwnﬁ@aﬁ
€7 “7T* I (e % >2018 ; Hsuetal., 1996) » F]pt 4338 U |ge e 2L X R 2 F & 2
SN ST ST B
2. B FR

BN LR 2T 12 30-60~90~120cm F 0 EiFRF AEF o 2T 1 30 cm
SR K bR AT 30 X PEIT Y S RE 0 5 92.6% (% 6) o @ Mg i A u
P2 U5~ 1421307 ~E£T) P Tageg el ¥ 30 F R © gun(¥
2015) P E P RO T ET IR OER > MEBF RS T LEE AR o %

2N ED T BT RIS “’f M WIFRFT A B T REARL AN HiEtR
48 A (Wade and Westerfield, 2009) -

ENEERT B RARF > AL N BAR (£ T) o SRR B HREAp I >
FRT R AT 0 RiEHRE L T FARS(4 0 2012) o # ¥ {5 47 41 & B [Leucaena
leucocephala (Lam.) de Wit]» 3 #4p 02 F J& » 4 %] %% §% 48 Fk(collar zone) + 3-5 ~50 -
100 2 150cm &3 a Fid > L 975 e g 7 o S E BT F AR L F TERAL
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A4 L Fadeaplix o BT 60 % 18 150 cm a2 enip]dcdicie % (Tipu et al., 2006) °
WA P B R T U 4 Mim § [Tithonia diversifolia (Hemsl) A. Gray] 2 = ¥ #
[Gliricidia sepium (Jacq.) Steud.]shgz 4 & # & (Duguma et al., 1988; Partey, 2011), &
RIAFIERRARE > B RGO HMBEEART o FA B B e o

ST BRARM > TR PRABARE > WL FNRFEARE (2 Do ABNE > RE
BRI E L ATIR A R IET 304 £ B B (0 2012) o g2t
XR 2k REEBT F RARE > Rl4c4% £ (Tipu et al,, 2006) - ¥ it £ F]i2 3 T 3-
m 2 50 cm 3L Fa S ARREE 0 F a2 J RS &

KRBT R RN HRRE P BRI (2 7)) REFERAE Y BTF
9 B A H 4@ 3 4o (Tipu et al., 2006) » & Tipu % (2006)#& 23 & 4 F & #c > Fp
EHRAE P8 f A RIEE § 2 o

EHNXFRT R RN ARFHE R E ARZ RBE T RIS H A R

PEBPVREANWNLRT2Z P44 E - RFQOHBRE# BT A rEHEL UL
?’

B OI83 X (LA BiCHee Rl F AR » 2P T 30 cm 2
FERR(E Q) TRAFIET AITEFIRL K LAY Y AL £

1a98 7 BHREALK 1 & d ifg R (Mfodk 0 1996) o gt B 5 & ¥ i 2 & Zihua'ig T 5
BAR O o K FEE R 100 BT £ T ASE S T oY Tt thende T8 R
oo ETHIL Y A FRBER A R B RO A > £ 51
FA TR R AR I o R R T (frsk 0 1996) -

e

PEM KRBT AT RJRIEIT 4 ) KNS Y AR D] 50% 00 F B TS (% 8)

W12 P R ehp ARTCEPRERS T 4 B Y o

&
yal

T ¥ A ¥ Tk F 7 (Wade and Westerfield,
2009) » AW R AR > R i T F a2 B oo &Kt
‘Sunkist’ i ¥ 5 4 iE gt g o BT (S (BRfrE 5 1997) o & A K FA4L Fg e v
Al e m B FRE T 1S T H AL 12 (3R 0 2007) o m 224 £ = % ‘Sensation’ & {7 35
§ A EGETAMAETAT NSEBRE REBRTRS > DH LB ERA

(Oosthuyse and Jacobs, 1997) - £ P i § ¥ (£ & 2 W RIECR TR SRR A

M
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BARBEHRES D F BT T 4§ se(Lycopersicon esculentum Mill) B 1= > 3
3 - EE I 2 FE 3] 50%0R 1= 5 (Ara et al., 2007) o ¥ it Fl§ dv T A3 ‘,fif_'

%

<k
bt

Y
-F

’E"-i— FEET ML R A WMEL VA mE L REAR T
WA B GASHANLTERT XL P

d %= T A 15/13CF BaB 2 X R 2 705 )8 AR GA & A F

B (15/13°C) e 151 o 22 2018 & 10 " 4~ AzbW X R ARG IEE S g%
2500 2 5000mg-L" s GA3 3% » 7 R 2 EHR S 1 FIRF (B 294) « 7 4 45 )
B GA BRVEFAEZHL A3 A RSB B 2kR IV A2 F A B
(Fisher, 1980; Henny, 1980) > e kR iEF ¥ > ¥ v § 3 2 4|77 £4-2 B (>
2013) c fzF s pfEz 4wt EESF L 20 0 K4 GA bE Tk R T WL Y
# % (Muniandi et al., 2018) > GA; RAE 2L LR 17 A5 2 4 27 77 H_Ip $henfi 41

—

s GA B RN IR E T 7 &R (K 29B,C) oF av £_%] GA 7
REperAaH n ABHvFFREFEELR AT RETFF 22RO

-
EHare i uy; B o5 GAs &2 % > R FIRE T3 (AL E 52009 ; Lang,

SIR 3
BEEREDFCHE D) B GAs * ERZ R 2§ > GAz edT i (04 M
BN K RO TS T AR RBREAD LA A RET T AR FLR
(B 31A)7 ic » 2_F] GA3 eJ a0 304 fEF 2T AN BgTARLR
BEED -

w*‘?%f

12 5000 mg-L! GA3 AGT e (5 CE B d 2 B 7t (B 30C, D) 0 15 E AT
| (] 31B) » 7 F#f %= = 2550 ~ 100 ~ 150 mg-L"! GA 7% » &% 25 & 50
mg L ik B GA AT HGE B 72 @ 100 &7 150 mg L' GA AJT B 40 72 8p $2.:8
G178 21 X (Mo 2013) o B2d FAHR L 0 F GARRBR FFT A F @ A a2

A az

KEDTTHET o
#HH%L CEW GAHANIERTET LY

32018 # 1 7 A= § 2L KR E % 250 22 500mg L' eh GAz iz ik o VR TTE
CE RS > REE X m P B(R 32A,B) -t Terutemomo’ & B 55 (55 &
e ¢ )pERE 5 60290 ~ 120~ 150 mg' L' GA > €% ~ {5 2 forpend £ 4eig o (e
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LT AES (R 0 2015) :9:]1 * I A Hp BFeE F 300 £ v 500 mg Lt e GA3 » %
EV BT ERD 35 % 0 RHE D E RSB E O 2009) o 48R GAz a2
XETETHTLRPFE YT Ap 0 7 8 A F IR R =T ¢ S o p
Eitme ERBITE R R F GA AT £ RAETY S EH & TS L

A3 BT TR (R 2015)

m‘rt‘

Bzt b £ B250 87 500 mg- L GAs ARk iE 2 £ F 5 5 ik (8] 320)0

GA 2 B ¥ 8 e T47 ¥ & (Lang, 1956) » 12 300 2 500 mg'L"' GA v %5 % X%
SE W E(F & 0 2009) o % rep ‘Mercedes’ €5
® f2iE 4-6 mm PF3 “,%%Jf‘# s EHERR S 0 mE P S0mg L hGAs s R T R T

£ & 3 4 (Ganelevin and Zieslin, 2002) o
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&334 23, (General Discussion and Conclusions)

7

FARANKXFFB/REACFRTAES ARy 2 FRAT fe
Boe1020cmz 4 a4 $E2 B S hFEMT AT EREE (B 4o

Bp R 15-30°CenpliR e B > R AH 4G FIN AN E DY A4 KL o B
30/25°CHif £ 22 KR ehy F 2 £ 0 P ad@ T n2E W KRR E B (R 7) ~ Rl
(B8 RETHES (B RIRREE<(E3) EFELEE* R FPr)™ 3
(B 11A) > 35/30°CAIR P32 X & - TN B Pt > R 2w X F ekt £
7(qP) > 2Ek i B i ta li(qN) L E 2k 1 5 (NPQ)AE ¥ '8 (K] 10D-F) > & 7
PSIIEF d wP it FIRHER LT ELV AL LEFHFTE(H 11A) > 548
B % (B 11C) » R4 & /588 F '8 (& 3)» ZATiv* i3 (B 110) e v w2 R E R
TR 120 AL E SR (B O)F A AUEHFIE 0 2 T A AR T F R A
A& A -

5 15/13 ~20/15 3 25/20°C/AJE 182 % chzil X% % R4 - #ep R ¥ L P
() 16A) > fe 20/15°C#2 25/20°C AT 46 $52. T 252 153 7 i (B 16B,C) > *
) % (B 16D) » sk A pF A B 15(B 15C) © 15/13°CHRIZ R 7 4v i 214 ‘{3
215G A140(B) 14) 0 i 5 B 75(B 150) » & & & (B 16D) 3 3 15/13°C A2
T AEN TR EERTASLIER ) BB T ARA TS ETREF T b
WER T A AR - B RN F T b R AR AP IERT
BiE 1< & 3 7 (Moe and Heins, 1990) » #2% 7 % % £ P § 2LV X R ©F ¢ jo &
2.1£0.1 cm PF § *+ 25/20°Crd2® 5 F B (B 18)> 7 % ¥ P(& 5)> B i°5 B (B
20B) ¥ EEkE AT #ick § (B 21A) o ¥ R 25/20°CEif £ 2L X B 2 o5

—_

3 o

9 1 gmke 3t 3 (30/25 2 35/30°C)AST 18 2 MK EH I 15/13°C
T35 X {5 BTITTT A 3 E0 3R (30/25 2 35/30°C) Tk B et &I 175
X5 E T AR (R 4)o 7 L 35/30 £ 30/25°C2 B R W AILF 3 BB F ek
BAETT o

Bk ¢ 15/13°CAITH thin it ¥ 7 b 2520004 7 Btk > 5% T %

EHEARF o HRESZ ¢ 15/13°CHeid 2 KR T A4 0 MRS E T
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o TRAET AH FAANMEY VT ER G 0 2520°CR A FEAL
J‘;" (LA *%—ﬁ;g%'i LER %’i’(l? ‘ims}b TERT L F- PR ﬁﬂ;“”&\;'?:ﬁ’jg—
EE TR E B R 15/13°CASE (B 16B, C) -

WEZ P AWK R IS/13°CARIL 2 X 4 A4 7 ALY > £ FHI & 50

Z=7

L

S E2 LG R R BAIL Ol T B AA 5] 6 )
79 $ATRE(E 9 14) o w%kw P AW T F R R T Y ELE B

15/13°CAI2 35 2 T L% (4 4)oidzk T ¢ H 5 3.4 2 # ehz2b i X 15/13°C

EOT 39 X 4 A EHILE S EEATE ) 67 YT E S (BIEART) @ ASL

|:

b
=l
T
EX)
4
(v
\
pal
H

2k . )}"“'f‘i FEQ'

94 % fﬁw»&;?’:‘ﬂ;ﬂe AR E T 0 TEE S 5L 2.120.1 cm e 3R] E 2
B BT GE(I5/13°C)RE - B 7 T T A HTT ) E o

AL EY A2 L@ ER S 3025°C 0 £ 35/30°CT i B iE - 15/13°C
BGi-y A E R 0 2520C BT S UER - RRTTHETERG
25/20°C > 30/25°Cr1 F 2 iR R ERTT I H - A $4 4 > 2RBEAN T 13-
20°C FEFET AT ¥ RS EL I K 2520°CEERBE 4R TTHF 72 BT
e T AR BI2Ca R IETE o

PR IR 24/14°CHRE > P Bh)gZ T 2 T F FET A4 0 T H e
TETR X BT A B 2R KR T Al B A T T R A4 T T B (B 25) o Ao 2R
ARV s L8 HPEp i od FS%he T HHPIF AN LPERF
BAS5/13°C)E - B! TP FETT S R ERERFHRE RGP RS F 7 4
F e R R (13-20°0) % /2P F JUIZEH KR T A58 > P AW TR G 4
B TEH m A B L RE(12-22°C) ~ & p (11-11.4 h)Fe 5 4p 02 o

PRE P BTV AN TRUES T2 PRI o IR 4

PGS G RILIN 4 R NS 1 A PEEE] 50% F B (A 8) 1t 120 R
PAATEH®EET 4B o] FEASDF FIMANEELEFT > &
ARESFL R B N RRG B X E AL 32020 FEAR B
1 60em B - AL HERAAAE BB G E (R 6) BIEFE (L 8) -
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Appendix 1. Temperature variations during the period of Expt. 8 (' 5, Oct. 2018 — 25,
Jan. 2019)
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