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Abstract. This study was carried out to investigate the physiological responses of Rhododendron mucronulatum
Turcz. and R. indicum (L.) Sweet seedlings with 0%, 35%, 55% and 75% shading of full sunlight in polyethylene
film house. The shading treatments were performed during the late growth season for each species (from
Sept. 9 to Nov. 5, 2008). The shading treatment was effective in reducing the daily temperature by 0.9 to
1.7°C during September and by 0.8 to 1.7°C during October. Before the shading treatments, the water content
of R. mucronulatum and R. indicum amounted to 68.5% and 66.3%, respectively. The water contents of two
species after 75% shading treatment period decreased to 66.2% (3.4% reduction) and 65.9% (0.6% reduction),
respectively. Notably, both species had a similar tendency indicating less reduction rate of water content with
75% shading. R. indicum showed higher photosynthetic capacity with higher level of shading, and its
photosynthetic capacity reached the highest level (9.63 wmol-m™+s™). On the other hand, shading-treated R.
indicum showed higher intercellular CO, concentration, stomatal conductance and transpiration rate (55% shading
> 35% shading > 75% shading) than non-treated ones. In addition, non-treated seedlings showed higher water
use efficiency than treated ones. In particular, it was found that the leaf color of R. mucronulatum turned
equivalent to purple under full sunlight, while its leaf color kept equivalent more to green with higher level
of shading, as evidenced even in naked eyes. According to comprehensive analysis using Munsell Color Chart
on potential leaf color variations of R. mucronulatum depending on the level of shading, it was found that
relatively many leaf colors under full sunlight were equivalent to R (red) and Y (yellow) chart, while relatively
many leaf colors with higher level of shading were equivalent to G (green) and Y chart, where the latter
still showed green color.
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Table 1. Container types used for this experiment.
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Container Container size Cavity volume Cavity size (LxW or D, cm) Cavity no. per
type (LxWxH, cm) (mL) Above Bottom container
Plug tray 54.0x27.5x4.5 25 2.73%2.65 1.45%x1.37 162
Vinyl pot? 9.0(H) 560 @105 27.0 -

Tray 43.2x26.7x10.0 63 3.0x3.0 - 104
Tray 41.0%25.0x16.0 500 a7.5 4.8 15

“Single cell type container.
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Table 2. Changes in water content of Rhododendron mucronulatum seedlings with shading treatment.

Water content(%)

Shading Leaves Shoot Root Seedling
(%) ' I Reduction I I Reduction I I Reduction I I Reduction
(%) (%) (%) (%)

0 675+23 581+ 1.9 13.9+0.7 665+21 527 +25 208+ 10 699+16 636 +28 9.0+ 0.7 685+2157.6+22 159 +0.9
35 616 + 16 87 0.9 531+ 15 20.2 £ 0.7 658 + 19 5903 60.2+ 1.8 121 £ 0.5
55 63.7 £ 20 56 +05 543 + 22 183 £ 0.6 673 +19 3703 62.1+17 93 +04
75 67.7 £+ 1.8 -0.3 + 0.1 623 + 1.7 6.3 + 04 674 £ 15 36 +02 66.2+1.1 3.4 %02

“Before (I) and after (II) treatment.
YMean + SE(n=8).

Table 3. Changes in water content of Rhododendron indicum seedlings with shading treatment.

Water content(%)

Shading Leaves Shoot Root Seedling
(%) P I Reduction I I Reduction I I Reduction I I Reduction
(%) (%) (%) (%)

0 674 +23 588 +16 128 + 0.7 61.1+20 496+ 1.1 188 + 1.0 698+1.8 633 +23 93+ 07 66318 57.7 +14 13.0+ 0.7
35 56.9 + 1.9 156 + 0.8 523 £ 1.5 144 + 1.1 652 + 1.2 6.6 + 0.9 59.1 £+ 1.8 10.9 + 0.8
55 59.8 + 3.7 11.3 + 0.9 549 + 1.4 10.1 £ 0.5 69.9 + 1.7 0.0 £ 0.0 620+ 17 65+04
75 637 + 35 55+ 0.8 59.7 £+ 21 23+ 0.1 728 + 1.2 -41 = 0.1 659+ 15 06 +0.2

“Before (I) and after (II) treatment.
YMean + SE (n=8).
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Table 4. Photosynthetic capacity and water use efficiency of Rhododendron indicum seedlings with different shading rates.

. Photosynthetic Intercellular CO, Stomatal Transpiration Water use efﬂmency
Shading it trati duct t | co &
(%) capacity | concentration conductance rate (umol 2*Mmmo

(umol CO;- m2-s ) (umol COz-mol™ air) (mmol H,O-m™:s™)  (mmol HO-m™-s™) H>0)

0 2.05 + 0.73° 213.71 £ 35.02 0.02 £ 0.01 0.39 £ 0.18 5.55 + 1.06
35 8.32 £ 2.16 288.92 + 49.58 0.16 + 0.08 253 + 1.05 3.62 + 1.43
55 8.59 + 2.42 249.00 + 26.41 0.10 + 0.03 1.82 £ 0.53 4.78 £ 0.77
75 9.63 + 1.92 301.54 + 20.56 0.19 + 0.07 3.09 + 0.93 3.19 + 0.56

*Mean + SD (n=3) and measured on Oct. 21, 2008.
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Fig. 1. Changes in leaves color of Rhododendron mucronulatum seedlings with shading treatment. Above-left, 0% shading; above-right,
35% shading; below-left, 55% shading; below-right, 75% shading. Photographed on Nov. 5, 2008.

Table 5. Changes in leaves color by Muncell color charts of Rhododendron mucronulatum seedlings with shading treatment.

Shading (%)

Muncell color charts for plant tissues”

0 2.5R-5/8, 5R-4/2, 10R-7/8, 10R-3/2, 2.5YR-7/6, 5Y-6/8, 5Y-5/6

35 2.5R-7/8, 10R-6/10, 10R-4/2, 2.5Y-6/8, 5Y-7/8, 2.5GY-6/8, 2.5GY-5/2, 5GY-7/4, 5GY-5/2
55 5R-7/4, 5Y-8/10, 2.5GY-6/10, 2.5GY-8/10, 5GY-5/8, 2.5GY-7/10

75 2.5Y-8/8, 2Y-8/10, 2.5GY-6/8, 5GY-6/8, 5GY-6/10, 7.5GY-5/8, 2.5G-6/8

*Measuring on Nov. 5, 2008.
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