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Effect of Root Zone Temperature on the Induction
of Inflorescence of Phalaenopsis in Summer

Dong Soo Lee, Young Ran Lee’, and Byeong Woo Yae

Floriculture Research Division, National Institute of Horticultural & Herbal Science, Suwon 441-440, Korea

Abstract. The influence of root zone temperature to the induction of inflorescence and growth of Phalaenopsis
was investigated. Root zone temperatures were 15, 20, 25, and 30°C, while the air temperature was kept
over 28°C during three months. CO, uptake, fresh weight, dry weight and branched root number of Phalaenopsis
were highest at 25°C and lowest at 15°C. But, the anthocyanin content was highest at 15°C and lowest at
25°C. Inflorescence was not induced by root zone cooling temperature below 25°C for three months. The
concentrations of K, Ca and Mg in leaves were changed according to the root zone temperature, but those
of N and P were not changed. K content was high at 20°C, whereas Ca and Mg contents were high at 25°C
root zone temperature. This study indicates that Phalaenopsis perceives temperature by shoot and the optimum
root-zone temperature for the vegetative growth is 25°C.
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Fig. 1. Root zone temperature control system of Peltier device used in this experiment.
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Fig. 2. Effect of root zone temperature on the CO, uptake of Phalaenopsis ‘92649’ at 30 (A) and 90 (B) days after treatment.

Vertical bars represent standard error of the mean (n = 9).

XL ISTAHP A 7H 2ot 53] 15C+= 25 CH} COo,
a0l 23% ol4t WSteh 44 F 30AelE 15CE A
gt 20, 25, 30°C A Ttolli= &pol7h gIlent A 7]7ko]
9042 Zojof wpet 20Tt 30C Ao A= CO, T4
| 2a}o] 25C HEf W Gere eRTiFig. 2). 2
227 Aol vl Gl disto] Ziska(1998)=
F9] F3Ao] 15C ¢ 35C Y w2 et 20C L 30C Y of =
7151, George et al.(2002)-2 carambola®] 3334 0] 5, 10,
20, 25, 38C & 4 &&= AP 5 25CoA 7 EohaL
gk o glek WA AL BHoiols FH0R I
Aryirlol B T 22 Ao} ot 2 Ho] YAk
2 42 A Qlth(Freed, 1976; Lopez and Runkle, 2005). ©]
o} 7+e oty W o}ty A|Eo] WEFA L TYPEO| 220
ztstA ¥h-g-sk=tl(George et al.,
apple, atemoya®] - 5-10Co4] 125 Z7H] BeHgol
dojytz] ¢k=ttal 39 th(Ojeda et al., 2004). 13 &
QRN 3T 15C H2E ALOIE QA S o4
€O, §47h A5 402 mo} e 0] A9 2
Fo] AL gz Qlef FoHd Aol AA A He 2=
W9 15T olshel Zoz melt

o

(<]

.

ol

2002), soursop, pond

O:

Az SRS A 2l 229 dFE deoy &
T49 Ao wet Fedat FAkFo] FUs fEoz W
3}8}=t|(Yoshida and Eguchi, 1989), & &% o w}& ot

AL FAE A CO, S92 YA 25T oA 7}
& =okTh(Fig. 3).

<l 2= WE LAl YAleH HESE 20C

9} 25 Cof|A] 15C &} 30C 2} &=3kal £3), CO, 359 2

#9} go] 25Cofl A 2%

15CoM e 7H w2

e A5 %ol BE b %

73S JERHTHTable 1). 1811

Kor, J. Hort, Sci. Technol. 29(1), February 2011

~ 035 -
T 030 4
<C,

o 025 -
=]

=

g o020 |
2

Z 015
g

€ 0.10 -
=
2005 -
E 0.00

15 25

Root zone temperature (°C)

Fig. 3. Effect of root zone temperature on the transpiration rate
of Phalaenopsis ‘92649’ at 90 days after treatment. Vertical
bars represent standard error of the mean (n = 9).
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Table 1. Effect of root zone temperature on the fresh and dry weights of Phalaenopsis ‘92649’ at 90 days after treatment.

Root zone Fresh weight (g/plant) Dry weight (g/plant)

temp. (C) Shoot Root Total Shoot Root Total
15 87.0 b* 53.7 b 140.7 b 464 a 4.00 b 8.64 b
20 98.2 a 719 a 170.1 a 485 a 474 a 9.59 ab
25 98.1 a 76.3 a 174.4 a 5.07 a 481 a 9.88 a
30 92.8 ab 69.0 a 161.8 a 5.04 a 432 ab 9.36 ab

*Mean separation within columns by DMRT at P = 0.05.

Table 2. Effect of root zone temperature on the leaf length, leaf width, branched root number, induction rate of inflorescence and

anthocyanin content of Phalaenopsis ‘92649’ at 90 days after treatment.

Root zone Leaf length Leaf width Branched root Induction rate of Anthocyanin
temp. (C) (cm) (cm) (n/plant) inflorescence (%) (Abs. 530)
15 18.1 b* 6.74 b 295 ¢ 0 0.166 a
20 184 b 7.02 a 355D 0 0.145 bc
25 20.0 ab 7.10 a 40.2 a 0 0.130 ¢
30 20.6 a 717 a 311c 0 0.151 ab

*Mean separation within columns by DMRT at P = 0.05.

al.(1957) 45 ' 2] 9] gt &0 gt o
TelAls 2] w2 SEFE AARE v /=], 30CH
279] €Oy 47k 20C A Fr et Egkou} Wejo] AL
ol WkE AL w2 =2 2] 30| S8 F3t
AHEo] 4nE Atz dohEch ko] ATE F 25T ofA
CO, Fro} ele] AEF o Rele] 4571 9k A
£ 1HEE o ZEluAlas 25T oA Ftdo] SxE #
1t ohufe} sink ¢l #2] 9] &4o] F7lstol(Eguchi et al., 1994)
SobEe] ARTE wWEA dofuf Helof A5o] ZH A
oz gehgch

deisA L0 AR s FHE vel7] flste] A7kt
S F 2 Ul 72 28C oo ® FAlshaL 21
25k 7F7} 30, 25, 20, 15C 2 37097 2)st 21} 30T
EOHRE 25°C olste] W= Aol A 2ol WA= A]
UTH(Table 2). ol= ZH 2&=7F T sA 29 FHdt
Terole 9 vAY 3 FEE AR Adsol
Tolata] oF&-S et Ato|ch Metzger(1988)=
pennycressol] teh oA AFH 2E7F 29l 2UY
W 2A0) AL Ael pennyeress©] A4 A FED
T UL AYF 227 Aed dofl= 2 2k 4
Hglo] ARl FredErhl stof & AT AR 23}
LA ] i

GelipAl 2 Qo) Az 15T AP A2 309 F

sh9lgle] Ao waly] Alstgen] 90 Fole 4

R B e

.

fr o2 &2

O

A

¢l
919] 2647H4] A4S ebythFig. 4). Ae] 90U F A
QreAod ke L7t 7P Wore 15C oA 7 %k

O o

30C

25C

20C

15C

Fig. 4. Effect of root zone temperature on the growth of
Phalaenopsis ‘92649’ at 90 days after treatment.
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Table 3. Effect of root zone temperature on the nutrient contents of leaves of Phalaenopsis ‘92649’ at 90 days after treatment.

Root zone Nutrient content (%)

temp. () N P K Ca Mg
15 2.07 & 0.22 a 6.15 b 1.94 bc 0.53 b
20 2,07 a 0.22 a 6.80 a 228 b 0.67 ab
25 203 a 0.21 a 6.34 ab 2.74 a 0.85 a
30 214 a 0.20 a 523 ¢ 1.79 ¢ 0.70 ab

*Mean separation within columns by DMRT at P = 0.05.
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