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Fig. 1.

Plants of Phalaenopsis amabilis collected from three different nurseries.
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Table 1. Leaf and flower characters of Phalaenopsis amabilis plants collected from three different nurseries.
Mean + SD

Character Taida nursery I-Hsin nursery Yu-Pin nursery

Leaf Leaf number (LN) 53+0.7 7.0+0.7 5.8+0.6
Leaf span (LS) (cm) 247+1.5 222+27 19.6 £2.0
Thickness of 2nd leaf (LT2) (mm) 2.8+0.2 1.9+£0.2 2.6+0.2
Thickness of 3rd leaf (LT3) (mm) 29+0.2 2.1+0.1 29+0.2
Length of Ist leaf (LL1) (cm) 12.6 0.9 141+1.1 10.5+1.0
Width of 1st leaf (LW1) (cm) 83+04 5.6+0.3 7.6+0.6
Area of st leaf (LA1) (cm®) 75.9+8.1 58.0+6.3 584+7.1
Length of 2nd leaf (LL2) (cm) 12.3+0.8 13.1+1.0 10.5+1.1
Width of 2nd leaf (LW2) (cm) 84+04 59+03 7.9+0.6
Area of 2nd leaf (LA2) (cm®) 76.0+7.5 56.4+52 60.4+7.2
Length of 3rd leaf (LL3) (cm) 11.7+1.1 11.7+1.1 10.6 £ 0.9
Width of 3rd leaf (LW3) (cm) 8.1+0.7 59+04 8.1+0.5
Area of 3rd leaf (LA3) (cm’) 69.6+9.4 50.7 6.7 62.7+6.2
Length of 4th leaf (LL4) (cm) 10.7+ 1.6 123+1.1 102+1.2
Width of 4th leaf (LW4) (cm) 74+0.9 59+04 7.7+0.5
Area of 4th leaf (LA4) (cm?) 58.4+13.8 532+7.1 57.1+7.8
Total leaf area (TLA) (cm’) 366.5+39.6 362.7+34.6 331.8+37.7
Mean leaf area (MLA) (cm’) 69.4+7.5 524+5.1 57.3+6.0

Flower Spike number (SN) 22+04 22+04 23+0.5
Spike length (SL) (cm) 29.7+2.8 254+2.1 27.7+3.6
Spike diameter (SD) (mm) 17402 1.7+0.1 18402
Flower number of 1st spike (FN1) 10.6+1.4 11.7+2.4 10.5+£1.9
Flower number of 2nd spike (FN2) 93+£13 9.6+ 1.6 9.7+1.8
Total flower number (TFN) 21.7+3.0 224+32 222+3.5
Flower size (FS) (cm) 8.1+0.2 6.7+0.2 7.6+0.4
Petal thickness (PT) (mm) 04+0.1 04=+0.1 0.5+0.1
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Fig. 2. Relationship between total leaf area and spiking rate of Phalaenopsis amabilis.
o2 B EFEH R R ngggﬁ{ﬁl%g;}ﬁ .
Table 2. The simple correlations between leaf and flower related characters.
Character LNY LS LT2 LT3 LW1 Lw2 LwW3 Lw4 LL1 LL2 LL3 LL4
TFN* 0.13 -0.01 -0.17 -0.13 -0.05 -0.12 -0.05 0.02 0.02 0.08 0.10 -0.19*
SL -0.41%** 0.25%* 0.42%*  (0.37**% 0.43%* (0.5%* 0.43** 0.30%* -0.13 0.04 0.18 -0.10
FS -0.64%*  0.21*  0.79%* 0.78** 0.83** (0.84%* 0.72%* 0.58*%* -0.36%* -0.25* -0.05 -0.37%*
PT -0.06 -0.21*  0.20*  0.30** 0.16 0.20* 0.30%* 0.34*%* -0.28** -0.22* -0.11 -0.08
SN 0.001 0.10 0.01 0.06 0.01 -0.001 0.07 0.16 -0.04 -0.08 -0.003 -0.07
SD -0.15 -0.36%*  0.10 0.22*%  0.14 0.12 0.23*  0.21*  -0.37** -0.4%* -0.25%% -0.20*

“ TFN: total flower number; SL: spike length; FS: flower size; PT: petal thickness; SN: spike number; and SD: spike diameter.
Y LN: leaf number; LS: leaf span; LT2: thickness of 2nd leaf; LT3: thickness of 3rd leaf; LW1: width of 1st leaf; LW2: width of 2nd
leaf; LW3: width of 3rd leaf; LW4: width of 4th leaf; LL1: length of 1st leaf; LL2: length of 2nd leaf; LL3: length of 3rd leaf; and

LL4 length of 4th leaf.
" Significant at 5% and 1% levels, respectively (n = 120).
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Table 3. The canonical correlations between leaf and flower related characters, approximate F, and significant level

for Phalaenopsis amabilis.

Canonical correlation Squared canonical correlation

Cumulative canonical

coefficient coefficient correlation coefficient Approximate F Pr>F
0.88" 0.77 0.82 8.43 <0.0001
0.56 0.31 0.93 3.25 <0.0001
0.37 0.14 0.96 2.16 <0.0063
0.28 0.08 0.98 1.89 0.053
0.21 0.05 1.00 1.89 0.1136
0.14 0.02 1.00 2.21 0.14

“The 1st canonical variate.
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Fig. 3. Relations of canonical variates to the leaf related characters and flower traits. (A) The 1st canonical variate;
(B) The 2nd canonical variate. LN: leaf number; LS: leaf span; LT2: thickness of 2nd leaf; LW1: width of 1st leaf; LW2: width

of 2nd leaf; LW3: width of 3rd leaf; TFN: total flower number; SL: spike length; FS: flower size; PT: petal thickness; SN: spike
number; and SD: spike diameter.

ed. B FEIE TR R B RG A E ) A BT R -
Table 4. Canonical redundancy analysis of the leaf traits contributing to the canonical variates of the flower related
characters.

Character w1” W2 W3 w4 W5 Wo

LN~ 0.424 0.425 0.424 0.432 0.443 0.445
LS 0.020 0.207 0.222 0.236 0.240 0.240
LT2 0.666 0.666 0.667 0.667 0.671 0.672
LW1 0.730 0.734 0.739 0.739 0.739 0.739
LwW2 0.739 0.739 0.739 0.739 0.740 0.740
LW3 0.607 0.624 0.636 0.639 0.641 0.641

“LN: leaf number; LS: leaf span; LT2: thickness of 2nd leaf; LW 1: width of 1st leaf; LW2: width of 2nd leaf; and LW3: width of 3rd
leaf.
¥ The 1st canonical variate of flower related characters.
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Correlation Analysis between Leaf and Flower Traits of
Phalaenopsis amabilis (L.) Blume

Wei-Ting Tsai', Szu-Lun Lai’, Shan-Ni Chen’, Ting-En Dai*, Ting-Fang Hsieh®, and Chun-Tang Lu®>"

Abstract

Tsai, W. T., S. L. Lai, S. N. Chen, T. E. Dai, T. F. Hsieh, and C. T. Lu. 2013. Correlation
analysis between leaf and flower traits of Phalaenopsis amabilis (L.) Blume. J. Taiwan
Agric. Res. 62(1):11-20.

Forty unspiked plants of Phalaenopsis amabilis (L.) Blume were collected from each of
three orchid nurseries as plant materials. The external traits of each plant were measured and
the relationships between leaf and flowering qualities were assessed. The data collected from
traits of 6 leaves and 6 flower of all plants were analyzed by canonical correlation. Results
showed that the correlation between leaf-trait group and flower quality-trait group was sig-
nificant. The first two canonical correlation coefficients were 0.88 and 0.56. Higher values of
canonical correlation coefficients for leaf traits were in the thickness of second leaf (LT2), the
width of first leaf (LW1), the width of second leaf (LW2), and the width of third leaf (LW3).
For flower quality traits, the coefficients were higher in the total flower number (TFN), the
spike length (SL), the spike diameter (SD), the flower size (FS), the spike number (SN), and
the petal thickness (PT). The canonical variables for flower quality traits were significantly
affected by leaf traits in groups of LT2, LW1, LW2 and LW3. In other words, better flowering
quality could be expected with leaf traits of larger leaf area in the first three leaves and thicker
leaf in the second leaf. These indicators could be used as non-destructive indices for selecting
phalaenopsis plants that will have higher flower quality at a later time.

Key words: Phalaenopsis, External trait, Flower quality, Canonical correlations analysis.
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