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Table 1. The morphology of Phalaenopsis Sogo Yukidian ‘V3’ from different growers.

Plant source (grower) Leaf length (mm) Leaf width (mm) Leaf number
A ‘ 5.08¢

B 194.48 d” 8191 a 7.79 ¢

C 208.76 ¢ 80.68 b 836a

D 154.60 f 67.10 e 5.18¢

E 18543 ¢ 71.51d 7.14d

F 217.98 b 7827 ¢ 8.09b

G 238.02 a 82.69 a 8.06b

“ Missing data.

¥ Means within column followed by the same letters are not significantly different at 5% level by Fisher’s protected LSD test.
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Table 2. Coded levels for the independent variables.
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Level
Independent variable Symbol Coded Uncoded
Day temperature (‘C) D -1.68 26.3
-1 28.0
0 30.5
1 33.0
1.68 34.7
Night temperature (‘C) N -1.68 21.3
-1 23.0
0 25.5
1 28.0
1.68 29.7
Light intensity (umol m™” s™) L -1.68 82.4
-1 125.0
0 187.5
1 250.0
1.68 292.6
3. Kz slmaat RRFEE -
Table 3. The arrangement and responses of Central Composite design.
Coded Variable
Treatment D N L D (0) N (0) L (pmol m™s™)
1 -1.68 0 0 26.3 25.5 187.5
2 -1 -1 -1 28.0 23.0 125.0
3 -1 -1 1 28.0 23.0 250.0
4 -1 1 -1 28.0 28.0 125.0
5 -1 1 1 28.0 28.0 250.0
6 0 -1.68 0 30.5 21.3 187.5
7 0 0 -1.68 30.5 25.5 82.4
8 0 0 0 30.5 25.5 187.5
9 0 0 0 30.5 25.5 187.5
10 0 0 0 30.5 25.5 187.5
11 0 0 0 30.5 25.5 187.5
12 0 0 1.68 30.5 25.5 292.6
13 0 1.68 0 30.5 29.7 187.5
14 1 -1 -1 33.0 23.0 125.0
15 1 -1 1 33.0 23.0 250.0
16 1 1 -1 33.0 28.0 125.0
17 1 1 1 33.0 28.0 250.0
18 1.68 0 0 34.7 25.5 187.5
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4. SNERS Phalaenopsis Sogo Yukidian ‘V3-A 27 [7 ERHEI 85 5 4047 ©
Table 4. The analysis of variance (ANOVA) for response surface of Phalaenopsis Sogo Yukidian ‘V3-A’.

P-value
Source Sum of square df Mean square F value Prob>F
Model 36.82505 3 12.27502 8.94580 0.0022 Significant
A-Day 4.88272 1 4.88272 3.55843 0.0837
B-Night 31.94199 1 31.94199 23.27872 0.0004
C-Light 0.00033 1 0.00033 0.00024 0.9879
Residual 16.46585 12 1.37215
Lack of fit 14.26021 10 1.42602 1.29307 0.5128 Non-significant
Pure error 2.20564 2 1.10282
Cor total 53.29089 15
R*=0.69

HEENZ g e Hf R EE » KIEE
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1. FEFESNER Phalaenopsis Sogo Yukidian V3 Y& /E FH K FERMIT © L5/ (umol m”s™) : A= 125>
B=250>C=125>D=250>E=250>F=250>G=125"-

Fig 1. The response surface diagram of photosynthetic characteristics of Phalaenopsis Sogo Yukidian V3’ from
different growers. The light intensity (umol m”s'): A=125 B =250, C =125 D =250, E=250, F =250, G = 125.

CO, XM B R EAT V3-D /K - V3-S5 E 47125 pmol m™ s™ o JR & FME H I -
G B H o aERAFT 10 F—MEEN Pn= (K70 BSIRAVER > HEEZ s
34.44 - 0.58D - 0.3IN — 0.01L ; R*=0.47) >  CO, KB G F% » [HEE @R, &
A B (R AR BS IR R 1 s H /AR 4T 28/237C > &= RV EZE M S R ROR (B 1G) ©
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#$ 5. WIEERS Phalaenopsis Sogo Yukidian “V3-B’ 2 K7 JE M %E 15 54T -
Table 5. The analysis of variance (ANOVA) for response surface of Phalaenopsis Sogo Yukidian ‘V3-B’.

P-value
Source Sum of square df Mean square F value Prob >F
Model 93.20634 3 31.06878 9.46460 0.0011 Significant
A-Day 4422237 1 4422237 13.47162 0.0025
B-Night 22.22396 1 22.22396 6.77017 0.0209
C-Light 26.76000 1 26.76000 8.15199 0.0127
Residual 45.95684 14 3.28263 - -
Lack of fit 38.81974 11 3.52907 1.48340 0.4143 Non-significant
Pure error 7.13710 3 2.37903 - -
Cor total 139.16320 17 - - -
R*=0.67

£ 6. BHNERS Phalaenopsis Sogo Yukidian *V3-C 27 [7 IR 85 75 04 ©
Table 6. The analysis of variance (ANOVA) for response surface of Phalaenopsis Sogo Yukidian ‘V3-C’.

P-value
Source Sum of square df Mean square F value Prob >F
Model 59.80291 3 19.93430 9.58811 0.0011 Significant
A-Day 34.39565 1 34.39565 16.54381 0.0012
B-Night 25.23989 1 25.23989 12.14002 0.0036
C-Light 0.16737 1 0.16737 0.08050 0.7808
Residual 29.10691 14 2.07906 - -
Lack of fit 15.99015 11 1.45365 0.33247 0.9236 Non-significant
Pure error 13.11676 3 4.37225 - -
Cor total 88.90982 17 - - -
R*=0.67

7. SHNERS Phalaenopsis Sogo Yukidian “V3-D’ 27 K7 JE i I %5 5 434 ©
Table 7. The analysis of variance (ANOVA) for response surface of Phalaenopsis Sogo Yukidian V3-D’.

P-value
Source Sum of square df Mean square F value Prob >F
Model 66.94623 3 22.31541 6.71791 0.0049 Significant
A-Day 14.70259 1 14.70259 4.42612 0.0539
B-Night 29.96696 1 29.96696 9.02136 0.0095
C-Light 22.27668 1 22.27668 6.70625 0.0214
Residual 46.50491 14 3.32178 - -
Lack of fit 41.43127 11 3.76648 2.22709 0.2770 Non-significant
Pure error 5.07364 3 1.69122 - -
Cor total 113.45110 17 - - -

R*=0.59
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7% 8. RS Phalaenopsis Sogo Yukidian “V3-E’ 2 |7 i85 734
Table 8. The analysis of variance (ANOVA) for response surface of Phalaenopsis Sogo Yukidian ‘V3-E’.

P-value
Source Sum of square df Mean square F value Prob >F
Model 70.41445 6 11.73574 4.28947 0.0179 Significant
A-Day 30.29924 1 30.29924 11.07451 0.0067
B-Night 2.33218 1 2.33218 0.85242 0.3757
C-Light 5.55440 1 5.55440 2.03016 0.1820
AB 6.44393 1 6.44393 2.35529 0.1531
AC 25.69859 1 25.69859 9.39296 0.0108
BC 0.08612 1 0.08612 0.03147 0.8624
Residual 30.09537 11 2.73594 - -
Lack of fit 10.01746 8 1.25218 0.18710 0.9741 Non-significant
Pure error 20.07791 3 6.69264 - -
Cor total 100.50980 17 - - -
R*=0.70

9. RS Phalaenopsis Sogo Yukidian “V3-F 2 K7 FER %5 )5 7347 ©
Table 9. The analysis of variance (ANOVA) for response surface of Phalaenopsis Sogo Yukidian ‘V3-F’.

P-value
Source Sum of square df Mean square F value Prob>F
Model 30.30781 3 10.1026 3.60211 0.0431 Significant
A-Day 8.11912 1 8.11912 2.89489 0.1126
B-Night 17.20054 1 17.20054 6.13289 0.0278
C-Light 4.98815 1 4.98815 1.77854 0.2052
Residual 36.46030 13 2.80464 - -
Lack of fit 26.17987 10 2.61798 0.76397 0.6749 Non-significant
Pure error 10.28043 3 3.42681 - -
Cor total 66.76811 16 - - -
R*=0.45

£10. BIMERE Phalaenopsis Sogo Yukidian ‘V3-G* 27 K7 FERRTEISE 77 504 -
Table 10. The analysis of variance (ANOVA) for response surface of Phalaenopsis Sogo Yukidian ‘V3-G’.

P-value
Source Sum of square df Mean square F value Prob >F
Model 45.81637 3 15.27212 4.10679 0.0276 Significant
A-Day 28.96811 1 28.96811 7.78974 0.0144
B-Night 8.32368 1 8.32368 2.23830 0.1568
C-Light 8.52458 1 8.52458 2.29232 0.1523
Residual 52.06251 14 3.71875 - -
Lack of fit 45.7944 11 4.16313 1.99253 03113 Non-significant
Pure error 6.26811 3 2.08937 - -
Cor total 97.87888 17 - - -
R*=0.47
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F 1. REPIFEALERE Phalaenopsis Sogo Yukidian V3 fix# H/AR R K GoaE A -
Table 11. The optimum day/night temperatures and light intensity for Phalaenopsis Sogo Yukidian ‘V3’ from

differnt growers.

Plant source (grower) Day temperature (‘C) Night temperature (C) Light intensity (umol m™s™)
A 28 23 125
B 28 23 250
C 28 23 125
D 28 23 250
E 28 28 250
F 28 23 250
G 28 23 125




Spike length (cm)
2nd

Ist
43.40b
55.75a
58.80a
46.33 b

2nd

Flower size (cm)
1st

2nd Total”

No. of flowers/spikes

2nd 1st

Days to first flower open (day)
1st

2nd

1st
52.80 a*

Days to spiking (day)
28.38d

2nd

1st

REHCTRHIERT Phalaenopsis Sogo Yukidian “V3* 2 BATEMR -
Spiking rate (%)

Table 12. The flower quality of Phalaenopsis Sogo Yukidian V3’ from different growers”.

Plant source
(grower)

#+12.

BT Hoeot 1

B A B RO S AR TR > WETA
HERAY & > DA ETERE A48 TE L B hr DUE
REET BRI 8 KILAER o T8
5 BCDG Bf }z AEF £ » BIEIFERL 2 BEAHE (&
12) o AT B4 © V3-B ~ V3-C ~ ‘V3-G
EEEEHPRESEE  V3-D ER o V3-E &
V3-F R > V3-A #57#= -
=Y

MEMERECO, TREMS » WEN A
V3-B'~ V3-C F V3-D' [ ‘V3-G’ DL4p > H
R B ELTE A B R AERIE B Y 3 BEAHE - B
EIERBE UG E R — ERE IR -
AR EEm AR CO, XH#AE4H 73 £ CD & B
WIEE > TS EECKAY B BRHEA AE B K 2 4R EE
EHE (BB AE » HEERBEER)
R EE 2 77 - BECEERAE IR
T SRR EAN » T E SR EE 0 WL
RIIARE o 2AT & A HARR > 41 V3-P Rl
A FE R BN EE A 1S BB B AE R E - (=
V3-D' (Y EEHTE CO, AR i - A
AN > (SETBRE TR  BEELH
T ACTRATy ] 4 35— B /KB > il A5 R Al fERE R Al
MEf% > (ERE A B (3R 12 K5k 13) -

L &R BN B EEE CO, X
R AR - T RE I RS I (S
EEMREAME  (HE B EmE CO, Kt
AR o BT T gE AR N I ECR RFAE
EERA - FREFAETA s o & R B B AR
CO, T S HEE MM/ NEAL » B AR EE
ME AT RERAME - EFEEESREEST
B~ TERR R AEME & - 25 A B {50 e FE B R 42
Al > SAFIEE SR EIRE R o FIEEF]
HE R LIRS -

H Y CO, &2 & Ky ot & F I B2 0 7E
ZHERD  FRIPOL G EYETTONFER IR &R
& JHMERERSITE T RPN BB EFRIAE
TR (RERME ~ B ) o MIHIEER > B AR
V) R G B (E - Wang (1995, 1997) B8
i R AT 93 B0 P 2 7 o] DA 20800 71 s o
A B ERNIDRAIEL 2 T « Kataoka et
al. (2004) f5H  BER A JREHE R 1S B FE 1T P
EREEVIMHEE - IR RE SRR 2B

5570 a
4533 D

55.86a
56.81a
59.38a

13.16 a

“ Forcing periods: A: Nov. 1, 2012 to May 22, 2013; B: Jul. 29, 2014 to Jan. 8, 2015; C: Apr. 12, 2013 to Sep. 9, 2013, D; Dec. 17, 2013 to Jun. 12, 2014; E: Aug. 25, 2014 to Feb. 28,

7.00 ¢
10.38 b
10.20 b
7.70 ¢
8.30¢
12.29 a

7.00d
10.38b

7.70 cd

8.30 cd
1229 a

11490 b
14525 a

B e T T R

23.80 ¢
2340e
27.40d

0

0
3333
40.00

0

0

0

e e e L

2015; F: Aug. 25, 2014 to Feb. 28, 2015; G: Apr. 17,2014 to Sep. 23, 2014.

¥ Total flowers no. of 1st and 2nd spikes, respectively.

* Means within column followed by the same letters are not significantly different at 5% level by Fisher’s protected LSD test.

“No spiking.
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F 13, REACHBERE Phalaenopsis Sogo Yukidian V3’ 235 S (LR A 8 F i -
Table 13. Net carbon dioxide exchange and leaf area of Phalaenopsis Sogo Yukidian V3’ from different growers”.

Plant source (grower)

Net CO, exchange (umol CO, m”s™)

Total leaf area (m?)

™ m g O W o>

6.63 bc”
9.17 ab
11.07 a
11.20 a
547c¢
6.89 be
G 7.95 be

0.11e
0.32b
029¢
0.13 e
0.22d
0.31 be
037a

“ Day/night temperature 30.5/25.5°C, light intensity about 185 pmol m™s™.
¥ Means within column followed by the same letters are not significantly different at 5% level by Fisher’s protected LSD test.
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The Comparison of Physiological Characteristics of
Different Clones of a White Phalaenopsis
Sogo Yukidian Cultivar

Jian-Cheng Ciou', Ting-Fang Hsieh’, and Ting-En Dai”"

Abstract

Ciou, J. C., T. F. Hsieh, and T. E. Dai. 2017. The comparison of physiological
characteristics of different clones of a white Phalaenopsis Sogo Yukidian cultivar. J.
Taiwan Agric. Res. 66(1):53-65.

The clones of Phalaenopsis Sogo Yukindian ‘V3’, a large white flower cultivar, are the major
export Phalaenopsis in Taiwan. The clones have been selected and micropropagated for many years,
while most growers use “V3’ as the code for marketing. The aim of this research is to clarify the phys-
iological characteristics of these clones from different growers. The results showed that optimum day/
night temperatures of ‘V3’ clones from 6 different sources were about 28/23°C, except for one which
were 28/28 “C. The optimal light intensity ranged from 125 to 250 umol m” s™, depending on plant
sources. In addition, the plant with higher CO, exchange rate per unit leaf area showed better flower
quality, but affected by the sum of total leaf area. Overall, these clones from different growers ex-
hibited different physiological characteristics which will influence the cultural management and cost
for each grower. The plant quality cannot be simply considered by leaf numbers or other appearance
characteristics. The difference in CO, exchange efficiency is an important factor should be considered.
Whether the difference is due to plant genetic or cultivation management needs further study.

Key words: CO, exchange rate, Day/night temperatures, Light intensity, Flower quality.
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