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Abstract: We have only one type of forest fertilizer involved a composition ratio of 12:16:4% (N:P:K). It is
required to develop new fertilization ratios which are suitable to soil environmental conditions and seedling
growth characteristics. This study was carried out to determine change of seedlings growth on different fertilizer
composition ratios. Two coniferous seedlings (2-year old Pinus densiflora Sieb. et Zucc., 2-year old Larix
leptolepis Gordon) and two deciduous seedlings (2-year old Quercus acutissima Carruth., l-year old Betula
platyphylla var. japonica Hara) were planted in pots (about 30/) and the seedling growth responses after
composition ratio treatments (N:P:K, 2:2:1, 3:4:1, 3:8:1, 6:4:1, 3;4:2, control) with 30g fertilizer were measured
for three-year study period. Growth of height and root collar diameter of two coniferous seedlings was highest
in 3:8:1 ratio compared with other fertilizer composition treatments or control, while there was not significantly
different among fertilizer composition ratios except for 2:2:1 and 3:4:1 ratios. Height growth of two deciduous
seedlings was highest in 3:8:1 ratio compared with other fertilizer composition treatments or control, while
growth of root collar diameter showed the highest values in 6:4:1 ratio. The results indicated that the growth
of four tree seedling types were better in 3:8:1 or 6:4:1 ratios than in 2:2:1 or 3:4:1 ratios.

Key words : fertilization, fertilizer ratio, seedling growth, Pinus densiflora, Larix leptolepis, Betula platyphylla var.
Jjaponica, Quercus acutissima
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Table 1. Characteristics of seedling growing media.

Sand Silt Clay pH OM TN Avail. CEC K" Na* Ca™* Mg~
o (5) %) (6  POymgke) (emolkg)
89.7 8.7 1.6 6.6 0.1 0.01 9 4.07 0.15 0.15 5.61 0.63

Table 2. Annual amount of fertilizer per seedling during 3 years.

Element (g/seedling) Fertilizer (g/seedling)

Treatment Fused Potassium
N P K Total Urea superphosphate chloride Total
3:4:1 3.6 4.8 1.2 9.6 7.8 24.0 2.0 33.8
6:4:1 72 4.8 1.2 13.2 15.6 24.0 2.0 41.6
3:8:1 3.6 9.6 1.2 14.4 7.8 48.0 2.0 57.8
3:4:2 3.6 4.8 2.4 10.8 7.8 24.0 4.0 35.8
2:2:1 24 24 1.2 6.0 52 12.0 2.0 19.2
Control - - - - - - - -
0] HAtA oM 2 FEW A ISR F S 2ARIAG Held 4 une £ 9 297 4P
360 pots Th o2 Pt AlH| e AAe] 79 AL o] z}olE SASC] GLM(General Linear Mode)Z +2] 43
AEo] 46%91 2.42((NH,),CO), 14t vl 85= S-3(+ S AASAIL AR ool 98" HtAl 7He
1

|4 <1ak 10-20%, 784 LE 3-8%), Z-Evgx= ZF 2ol = Duncan's multiple range tests ©]-8-3tA THSAS,
gleko) 60%2! B37IEI(KCHE AHE-8ith v & e 1989).
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Figure 1. Height and root collar diameter (RCD) growth changes of Pinus densiflora seedlings following fertilization treatments
with different fertilizer composition ratios. 1st year :

Jun. 02-Oct. 02, 2nd year : Oct. 02-Oct. 03, 3rd year : Oct. 03-Oct. 04.
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Figure 2. Height and root collar diameter (RCD) growth changes
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of Larix leptolepis seedlings following fertilization treatments

with different fertilizer composition ratios. 1st year : Jun. 02-Oct. 02, 2nd year : Oct. 02-Oct. 03, 3rd year : Oct. 03-Oct. 04.
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Figure 3. Height and root collar diameter (RCD) growth change of Betula platyphylla var. japonica seedlings following
fertilization treatments with different fertilizer composition ratios. 1st year : Jun. 02-Oct. 02, 2nd year : Oct. 02-Oct. 03, 3rd

year : Oct. 03-Oct. 04.
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Figure 4. Height and root collar diameter (RCD) growth changes of Quercus acutissima seedlings following fertilization treatments
with different fertilize; composition ratios. 1st year : Jun. 02-Oct. 02, 2nd year : Oct. 02-Oct. 03, 3rd year : Oct. 03-Oct. 04.
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