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Abstract: The purpose of this study was to examine potential effects of shading and fertilizing treatment - two
basic applicable factors in production of 1-year-old container seedling - on growth and seedling quality of Quercus
myrsinaefolia, one of evergreen tree species in warm temperate zone of Korean. Every experimental process was
conducted in a facility that consisted of compartments under the lighting control with full sunlight and shading
(35%, 55% and 75% of full sunlight). Based on fertilizing treatment, this study made an experiment in 4 groups
of container seedling: control (non-treated seedlings) and 1000, 2000, 3000 ppm group (3 groups with different
concentrations of water-soluble fertilizer (N:P:K=19:19:19, v/v). Seedlings under 55% shading with 2000 ppm
concentration showed the highest height (totaling 21.1 cm), and under 35% shading with 2000 ppm concentration
showed the highest root collar diameter growth (totaling 3.96 mm) among others. All three fertilizing groups
except control showed H/D ratio ranging from 4.27 to 5.26 regardless of fertilizer concentration under 35% and
55% shading where container seedlings showed a tendency toward excellent growth of height and root collar
diameter. Overall, 2000 ppm group under 55% shading showed highest dry mass production of leaves (1,292 g)
among others, while 2000 ppm group under 35% shading showed highest dry mass production of shoots and
roots (0.592 g and 0.998 g, respectively) among others. Also, it was found that 2000 ppm group under 35%
shading showed the highest dry mass production of whole seedling, which was followed by 2000 ppm group
under 55% shading and 3000 ppm group under 35% shading, respectively. According to analysis on LWR of
Quercus myrsinaefolia depending on shading and fertilizing treatment, it was found that 3000 ppm group under
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75% shading showed highest LWR level among others, whereas every fertilized group showed lower RWR level
than control without fertilizing regardless of shading levels. In general, all fertilized groups under 55% shading
had relatively high quality index (QI), and 2000 ppm group under 35% shading had highest QI among others.
Based on the findings of this study, it is concluded that shading level ranging from 35 to 55% and fertilizing
concentration of 2,000 ppm are suitable for producing 1-year-old container seedlings of Quercus myrsinaefolia

with excellent growth and high quality index.

Key words : Quercus myrsinaefolia, container seedlings, shading and fertilizing treatment, H/D ratio, LWR, SWR, RWR,

seedling quality index
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Table 1. Seed quality of Quercus myrsinaefolia used for this experiment.

Purity rate  Germinationrate ~ Utilization value 1000 seeds weight 1 liter weight Seed no. Seed no.
(%) (%0) (%) (2 () /Kg /L
96.3 814 78.4 1306.1 712.7 787.1 550.8
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Table 2. Effects of shading rates and fertilizing concentrations on
height and root collar diameter growth of Quercus myrsinaefolia
seedlings.

Shading  Fertilization Height Root collar diameter
(%) (ppm) (cm) (mm)
0 8.1+£0.2°f 2.83+0.09
1000 12.5+0.6cd 3.1940.11cd
0 2000 15.1£0.6bc 3.56+0.18ab
3000 15.5+0.4bc 3.75+0.14a
0 7.8+0.5f 2.69+0.11ef
35 1000 15.2+1.7bc 3.54+0.20ab
2000 17.6£1.2b 3.96+0.24a
3000 19.4+0.9a 3.7340.19a
0 9.1+0.3ef 2.98+0.11de
1000 15.0+0.5bc 3.56+0.19ab
53 2000 21.1+1.9a 3.88+0.14a
3000 19.1+0.6a 3.79+0.21a
0 8.5+0.9ef 2.5140.14f
1000 10.9+0.7de 3.00+0.13de
7 2000 14.4+0.8bc 3.014+0.12de
3000 19.8+0.5a 3.40+0.11bc
F
Source Height Root collar diameter
(cm) (mm)
Shading 11.153* 10.535*
Fertilization 102.545* 28.520%*
ShadingxFertilization 3.796* -

“Means+SE are represented and were measured on Oct. 14, 2010.
Different letters in each column indicate significant differences
according to Duncan's multiple range test (p=0.05). *p<0.01.
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Table 3. Effects of shading rates and fertilizing concentrations on dry mass production of Quercus myrsinaefolia seedlings.

Shading Fertilization Dry mass production(g)
(%) (ppm) Leaves Shoot Root Total
0 0.36+0.03*d 0.17+0.01f 0.48+0.08cd 1.02+0.12f
0 1000 0.78+0.11bc 0.32+0.03cd 0.55+0.08bcd 1.66+0.21de
2000 1.03+0.05ab 0.34+0.03cd 0.56+0.08bcd 1.94+0.17¢d
3000 0.85+0.08bc 0.44+0.04bc 0.60+0.05bcd 1.90+0.11cd
0 0.38+0.02d 0.160.02f 0.36+0.05d 0.90+0.09f
35 1000 1.01+0.14ab 0.36+0.06¢cd 0.58+0.09bcd 1.96+0.27¢cd
2000 1.23£0.09a 0.59+0.07a 0.99+0.11a 2.82+0.26a
3000 1.13£0.15ab 0.49+0.06ab 0.66£0.11bc 2.29+0.30bc
0 0.46+0.03d 0.21+0.02ef 0.41£0.03cd 1.09+0.07f
5 1000 1.09+0.13ab 0.35+0.04cd 0.600.10bcd 2.06+0.27cd
2000 1.29+0.10a 0.55+0.06a 0.75+0.09ab 2.60+0.21ab
3000 1.02+0.11ab 0.424+0.03bc 0.79+0.10ab 2.24+0.19bc
0 0.35+0.05d 0.15+0.02f 0.33+0.06d 0.84+0.13f
75 1000 0.68+0.05¢ 0.25+0.02de 0.54+0.04bcd 1.48+0.08ef
2000 0.64+0.08c 0.30+0.03cd 0.42+0.06¢d 1.37+0.16ef
3000 1.09+£0.09ab 0.42+0.02bc 0.44+£0.04¢cd 1.97+0.13cd
F
Source
Leaves Shoot Root Total
Shading 8.103* 6.621%* 5.855% 9.011*
Fertilization 41.661%* 35.774%* 9.164* 33.916*
ShadingxFertilization 2.539%:* 2.311%* 2.338%* 2.080%**

“Means+SE are represented and were measured on Oct. 14, 2010. Different letters in each column indicate significant differences according

to Duncan's multiple range test(p=0.05). *p<0.01, **p<0.05.
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o] TY-Z(stocky) FFAUA] =
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ppm AlHIAE] 9] HEO 2 586000, 7P W 3k
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A7) 53 o] K37 Aol e FEE A g At
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Table 4. Effects of shading rates and fertilizing concentrations on
H/D ratio and T/R ratio of Quercus myrsinaefolia seedlings.

Shading  Fertilization H/D ratio .
(%) (ppm)  (cmmnr) R ratio
0 2.90+0.19f 1.27+0.18f
0 1000 3.92+0.12de 2.06+0.14cd
2000 4.29+0.26¢d 2.67+0.27b
3000 4.16+0.17de 2.32+0.38bc
0 2.90£0.19f 1.61£0.13de
35 1000 4.2740.35¢d 2.4340.28bc
2000 4.46+0.27cd 1.87+0.15de
3000 5.26+0.36ab 2.57+0.19b
0 3.05+0.11f 1.65+0.07de
55 1000 4.26+0.21cd 2.57+0.25b
2000 5.44+0.40ab 2.59+0.33b
3000 5.09+0.26bc 2.01+0.31cd
0 3.42+041ef 1.65+0.23de
7 1000 3.63+0.18ef 1.77+0.12de
2000 4.82+0.37bcd 2.3240.22bc
3000 5.86+0.25a 3.48+0.21a
F
Source
H/D(cm'mm™) TR
Shading 4,828* -
Fertilization 43.673* 15.209*
ShadingxFertilization 2.519%* 4.086*

“Means+SE are represented and were measured on Oct. 14, 2010.
Different letters in each column indicate significant differences
according to Duncan's multiple range test(p=0.05). *p<0.01,

#%p<0.05.
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ol E Aol Bl mgou dE deA M=
A WolA e AS Hol Aoz ZAEYL g 2
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Fig. 1. Effects of shading rates with various fertilizing concentrations on LWR, SWR, RWR and QI of Quercus myrsinaefolia
seedlings. Different letters above bar indicate significant differences according to Duncan's multiple range test(p=0.05). Bars

indicate SE.
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AlB) A 2lo] w2 RWRE] W3S Bm AFS H|E3}o
v FA g <ol BARle] AlH|A 2] & FAR]F B} gt
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