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Abstract be longer in the more rise in fertilizer concentration. As
even a case of root project area, surface area, and root
BACKGROUND: This study was carried out in order to volume is the similar tendency to characteristics in the total

closely examine the influence of fertilization upon growth root length, a rise depending on fertilization was observed.
in container of seedling in indeciduous Quercus species (Q. CONCLUSION: In light of the results in this experiment,
mysinaefolia, Q. acuta and Q. glauca). the fertilizer level is judged to be 2000 mg + L™ level that is
METHODS AND RESULTS: Fertilizer level was made by proper for production of 1-year-old container seedling in
adjusting water soluble compound fertilizer (N:P:K=19: indeciduous Quercus species with excellent root development

19:19, v/v) to 1000, 2000, 3000 mg - L™ level along with and high seedling quality index.

non-fertilizing plot. Fertilization increased height, root

collar diameter growth, and dry weight in these three Key words: Fertilization level, Indeciduous Quercus
species of trees. The more increase in fertilizer level led to species, Photosynthetic rate, Root development, Seedling
the more rise even in growth of these species. H/D ratio and quality index

T/R ratio also showed tendency of getting bigger in the

more rise in fertilizer level. Photosynthetic rate was shown

to get higher in the higher fertilizer level according to ME
fertilization in all the three species. In the analysis of root
morphological traits, the total root length was surveyed to FEluEtell AM¥staL 9l T Quercus L) T
A Y ARG S e $RE 5 ke,
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=23} QUtHarris et al, 1971; Lee et. al, 1984;
Hipps et al, 1997; Gilman et al, 2002). A/dFH A=
S7 9 871 elld 517171 wiitel 871 il
£ w2 BE)7t 7] FolA WiXair root pruning)©]
w7] wjite] #epado] ¢F5skAl ¥rHYoon and Hong,
2002; Landis, 2005; Gilman et. al, 2009).
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of Aregitt. AL Fd€  FES47](Portable
Photosynthesis System, Li-Cor 6400, Li-cor, USA)E ©]
431} red-blue LED light source Li-6400-02B (Li-COR,
USA)Z 3% PPFD 1000 pmol * m?” - sTelx] AAEkGITh
3579719 leaf chamberdl U= &719 FdS
500 umol - 57, Chamber 5= 25C, CO, §%E 400 1
mol * mol”, AUHEEE 60~70%%2 ZHITHKIM et
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Wang3} Zhang, 2009).
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T A% FEY AMAEZE EA Ao % low Alndth

Table 1. Effect of fertilizing concentrations on height and root collar diameter growth of Q. myrsinaefolia, Q. acuta and

Q. glauca container seedlings

Species Fertilization (mg + L) Height (cm) Root collar diameter (mm)
0 13.8+1.12d 3.3740.28¢
Ouercus 1000 19.241.3¢ 3.65+0.34bc
myrsinaefolia 2000 24.8+1.3b 4.15+0.69ab
3000 29.8+1.4a 4.5440.31a
0 15.3+0.8¢ 3.43+0.74b
Q 1000 22.2+1.3b 3.73+0.74ab
acuta 2000 27.4+1.0a 4.16+0.33a
3000 28.0+1.5a 4.1310.24a
0 13.2+1.2d 3.03+0.66b
o) 1000 19.241.9¢ 3.6910.34a
glauca 2000 23.6+1.6b 3.8310.63a
3000 26.742.2a 4.12+0.41a

“MeantSD was measured on Oct. 14, 2011. Different letters in species column indicate significant differences according

to Duncan’s multiple range test(p=0.05)
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Table 2. Effect of fertilizing concentrations on dry weight of Q myrsinaefolia, Q. acuta and Q. glauca container seedlings

Species Fertilization Dry weight (g)
(mg - L) Leaves shoot root total

0 0.89+0.18% 0.35+0.09b 0.58+0.25b 1.81+0.50b
Ouercus 1000 1.08+0.18b 0.42+0.08b 0.58+0.13b 2.08+0.33b
myrsinaefolia 2000 2.1240.73a 0.97+0.31a 1.21+0.46a 4.29+1.24a
3000 1.98+0.45a 0.86+0.28a 0.97+0.38ab 3.81+0.84a
0 0.97+0.14c 0.39+0.07¢ 0.76:0.14b 2.11+0.28b
0. 1000 1.2440.31bc 0.6120.19b 0.78+0.23b 2.64+0.67b
acuta 2000 1.43+0.20ab 0.75+0.19b 1.40+0.35a 3.58+0.36a
3000 1.62+0.28a 1.07+0.18a 1.21+0.29b 3.89+0.67a
0 0.99+0.24b 0.38+0.13b 0.56+0.23a 1.94+0.54b
Q. 1000 1.1640.15b 0.43+0.10b 0.66+0.09a 2.25+0.31ab
glauca 2000 1.39+0.32a 0.62+0.15a 0.69+0.17a 2.70+0.62a
3000 1.40+0.25a 0.69+0.19a 0.72+0.11a 2.80+0.28a

“Mean+SD(11=6) was measured on Oct. 22, 2011. Different letters in species column indicate significant differences

according to Duncan’s multiple range test(p=0.05)
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Table 3. Photosynthetic response of Q. myzrsinaefolia, Q. acuta and Q. glauca container seedlings in different fertilizing

concentrations
Water use
. Fertilization Photosynthetic rate Conductance to Intercellular.COz Transpiration rate efficiency
Species (mg-L1)  (umlCO, - m?s") H,O - Concentratlor: (muolHLO - m2s) (umolCO, -
(mlHO + m2st)  (umolCO; + mol?) mmolH,0)
0 3.03+0.71c 0.03+0.01c 229.5+15.6b 0.80+0.23c 3.87+0.52a
Quercus 1000 8.85+0.39b 0.12+0.04b 252.3+47 .6ab 2.49+0.70b 3.84+1.19a
myrsinaefolia 2000 10.19+1.02a 0.16+0.04ab 273.3+21.2a 3.1240.71ab 3.36+0.48a
3000 10.74+0.55a 0.18+0.02a 285.0+8.3a 3.7140.23a 2.90+0.11a
0 2.85+0.81d 0.04+0.01c 260.5+10.2ab 0.86+0.24c 3.32+0.27b
Q 1000 4.77+0.81c 0.05+0.02¢ 211.6+33.7¢c 1.09+0.36¢ 4.60+0.80a
acuta 2000 7.78+0.64b 0.094£0.01b 238.2+11.6b 1.91+0.06b 4.07+.031a
3000 9.67+1.40a 0.14+0.01a 271.3+11.2a 2.96+0.18a 3.25+0.28b
0 5.75+0.71c 0.060.01c 220.8+16.8b 1.34+0.21¢ 4.34+0.38a
Q. 1000 6.80+2.15b 0.09+0.04b 248.0+24.0ab 1.88+0.80b 3.80+0.56ab
glauca 2000 8.75+0.50a 0.12+0.01a 270.7+5.5a 2.58+0.08a 3.39+0.18b
3000 9.81+1.72a 0.12+0.04a 242.7+30.6b 2.53+0.69a 3.98+0.48a

“MeantSD(12=6) was measured on Sept. 10, 2011. Different letters in species column indicate significant differences

according to Duncan’s multiple range test(p=0.05)

10

8 a a a 4
=
~ b
«
-
2 4
=

9 0 Ong - L-1 0 1000ng - L-1

@ 2000ng - L-1 B 3000ng - L-1
5 T ||
Quercus Quercus tuercus
myrsinaelolia acula glauca
6
O0mg + L-1 O1000mg » L-1 B2000mg « L-1 W3000mg - L-1

g4
)
=
[
&
=2

0

Quercus Quercus Quercus
myrsinaclolia acutla glauca
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indicate significant differences according to Duncan’s
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Avwel FPES 4o Al cKFaria et al,
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(Q myrsinaefolia, Left : Omg - L, 1000 mg - L', 2000 mg - L', 3000 mg - L)

(Q. glauca, Left : 0 mg - L, 1000 mg - L1, 2000 mg - L1, 3000 mg * L)

Fig. 2. Root images of Q. myrsinaefolia, Q. acuta and Q. glauca container seedlings by different fertilizing

concentrations.
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Table 4. Root morphological traits of Q. myrsinaefolia, Q. acuta and Q. glauca container seedlings by different fertilizing

concentrations

Species

Fertilization Total root length Root project area Root surface area Root diameter

Root volume

(mg - L) (cm) (cm?) (cm?) (mm) (cmd)
0 873.7+122.8b 21.5+3.1b 67.4+9.1b 0.26+0.06a 0.42+0.09b
Quercus 1000 963.0+179.6ab 26.244.2b 82.3+12.7b 0.28+0.04a 0.57+0.08b
myrsinaefolia 2000 1363.0+181.3a 41.945.8a 131.5+17.1a 0.31+£0.07a 1.0540.12a
3000 1271.84186.5a 38.614.0a 121.3+£15.2a 0.314£0.05a 0.94+0.14a
0 1061.9+106.8a 28.1+4.7b 88.4+12.3b 0.27+0.02b 0.59+0.10b
o) 1000 1092.84147.5a 26.6+3.6b 83.5+8.8b 0.25+0.04b 0.52+0.10b
acuta 2000 1059.1+140.1a 31.5+3.3ab 99.1+9.9ab 0.31+0.03ab 0.77+0.12b
3000 1061.4+71.7a 38.24+2.6a 119.947.6a 0.3740.03a 1.11+0.13a
0 793.7+116.2b 23.0+£3.2a 72.1+£8.0a 0.2940.03b 0.53+0.10b
0. 1000 924.1+155.6ab 25.6t1.6a 80.5+7.3a 0.294+0.05b 0.57+0.08ab
glauca 2000 1046.0+71.5a 29.2+1.7a 91.6+11.6a 0.28+0.03b 0.64+0.08ab
3000 851.6+133.9ab 28.0+5.3a 88.1+12.2a 0.34+0.05a 0.7440.09a

“MeantSD(1=6) was measured on Oct. 14, 2011. Different letters in species column indicate significant differences

according to Duncan’s multiple range test(p=0.05)
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