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Effect of Inorganic Environmental Factors on the Growth
of Pinus koraiensis Seedlings (V])!

— The Influence of Needle Leaves Growth of Seedlings
Grown on the Transplanting Bed —
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ABSTRACT

This study was carried out to investigate the influence of shading pretreatment and planting density on the
periodic needle leaves growth in fresh and dry weight.

1. The fresh and dry weight growth of needle leaves per seedlings increased with light intensity and decreased
with increase of density. The best growth of needle leaves in fresh weight and dry weight appeared during
the period from May to June.

2. The contribution rates to the growth of fresh and dry weight of needle leaves were 1.9% and 5.1% in light
intensity, 3.6% and 3.2% in density and 83.7% and 75.6% in growth period, respectively.

3. For the three factors, shading, density and growth period, all the interactions between any two factors,

and among the three factors in the fresh and dry weight growth of leaves per plant were significant.
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Table 1. The effect of shading, density and period on leaf growth in fresh weight.

(Rep : repetition, R.L.1: relative light intensity, Den : density, Per : period)

Rep.
R.L.1.(%)

I

1

|

Den. Per. 100 63 37 19 100 63 37 19 100 63 37 19
5—- 6 34.57 33.42 31.42 19.79 35.43 34.38 30.54 19.21 34.27 33.64 31.62 19.28
6— 7 5.27 4.57 4.59 3.85 5.30 4.60 4.71 3.90 5.28 4.75 4.70 3.85
36 7— 8 6.05 5.67 5.85 5.75 6.15 5.78 5.75 5.60 6.00 5.50 5.45 5.30
8— 9 3.75 3.65 3.68 2.85 3.95 3.75 3.50 2.70 3.85 3.60 3.58 2.78
9-10 2.36 2.30 2.30 1.87 2.45 2.30  2.25 1.85 2.50 2.28 2.35 1.90
5—- 6 28.29 27.85 19.90 17.83 28.95 26.85 20.90 18.83 29.35 26.75 20.10 17.05
6— 7 5.05 5.02 3.86 3.03 5.25 5.00 3.75 3.00 4.95 4.80 3.7 2.97
81 7— 8 5.52 5.07 4.81 3.83 5.63 5.03 4.23 3.80 5.55 5.10 4.75 3.75
8§— 9 3.11 3.05 2.63 2.27 3.25 3.00 2.83 2.53 3.18 2.95 2.83 2.35
9—10 2.00 2.98 2.75 1.87 2.98 2.65 2.05 1.93 2.90 2.73 2.55 1.83
5— 6 26.68 26.16 17.06 16.82 27.03 26.04 17.05 15.83 25.33 25.04 18.04 17.63
6— 7 4.52 4.02 3.89 3.10 4.83 4.03 3.58 3.15 4.27 3.95 3.65 3.20
144 7— 8 4.82 4.67 3.47 3.07 4.78 4.53 3.53 2.95 4.28 3.90 3.25 3.00
8— 9 2.8 2.83 2.67 2.07 2.95 2.75 2.70 2.17 2.98 2.69 2.50 2.00
9—10 1.97 1.90 1.95 1.50 1.95 1.85  1.90 1.48  1.93 1.80 1.78 1.45
5—- 6 16.18 15.68 12.03 11.52 16.23 15.58 12.53 11.53 16.53 15.32 12.57 11.50
6— 7 3.88 3.70 2.87 2.30 3.88 3.75 2.80 2.40 3.80 3.55 2.83 2.30
225 7—8 3.18 3.60 2.67 2.06 3.25 3.00 2.77 2.16 3.15 3.15 2.83 2.34
8— 9 2.66 2.10 2.08 1.96 2.44 2.05 2.12 1.95 2.56 2.15 2.02 1.90
9—10 1.98 1.82 1.62 1.03 2.00 1.85 1.72 1.05 1.92 1.88 1.63 1.00
Table 2. Averages and LSD values by each treatment,
(%) 100 63 37 19 Mean L.5.D
RL.L 5% 1%
Mean 41.496 39.444 33.008 26.973 35.230 0.947 1.435
Den. 36 81 144 225 Mean L.SD
B 5% 1%
Mean 45.762 37.777 33.648 23.734 35.230 0.621 0.342
Per. 5-6 6—7 78 8—9 9—10 Mean L-5.D.
5% 1%
Mean 22.190 3.959 4.296  2.766 2.019 7.046  0.282 0.373
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Table 3. The effect of shading, density and period on leaf growth in dry weight.
(Rep : repetition, R.L.I: relative light intensity, Den : density, Per : period)
Rep. I I [t
R.L.1. (%)
Dei. Per. 100 63 37 19 100 63 37 19 100 63 37 19
5— 6 11.12 11.02 8.02 5.12 11.25 10.95 8.15 5.22 11.15 11.00 8.20 5.25
6- 7 1.72 1.52 1.12 1.05 1.82 1.60 1.22 1.15 1.75 1.55 1.18 1.00
36 7 8 1.65 1.50 1.21 1.11 1.75 1.5 1.25 1.10 1.36 1.26 1.25 0.86
8- 9 1.31 1.20 1.18 0.81 1.35 1.28 1.22 0.8 1.36 1.26  1.25 0.86
9—10 (.82 0.80 0.65 0.42 0.85 0.80 0.60 0.40 0.80 0.85 0.62 0.48
5- 6 9.42 9.30 4.95 4.45 9.50 9.20 4.90 4.50 9.52 9.15 5.20 4.3%
6— 7 1.71 1.65 0.95 0.94 1.72 1.65 0.98 0.94 1.75 1.50 1.20 1.00
81 77— 8 1.51 1.43 1.20 0.95 1.57 1.45 1.25 1.00 1.60 1.47 1.30 1.01
8- 9 1.06 1.00 0.65 0.55 1.15 1.05 0.65 0.50 1.14 0.98 0.55 0.56
9-10 0.71 0.95 0.61 0.42 0.75 0.95 0.60 0.45 0.70 0.90 0.63 0.40
5— 6 9.12 9.00 4.21 4.20 9.15 9.00 4.23 4.20 9.20 9.20 4.25 4.15
6~ 7 1.50 1.30 0.95 0.80 1.50 1.35 0.90 0.90 1.60 1.15 1.10 0.8%
144 77— 8 1.60 1.41 0.85 0.75 1.65 .42 0.90 0.70 1.70 1.35 0.30 0.30
8- 9 0.92 0.90 0.66 0.51 0.95 0.88 (.68 10.53 0.98 0.89 0.65 0.55
9—-10 0.62 0.63 0.49 0.40 0.65 0.65 0.45 0.42 0.67 0.60 0.50 0.38
5—- 6 5.40 5.23 3.01 3.00 5.38 5.00 3.15 2.98 5.50 5.17 3.20 2.95
6— 7 1.29 1.25 0.72 0.60 1.30 1.30  0.75 0.55 1.35 1.20 0.78 0.60
225 7- 8 1.06 1.20 0.89 0.51 1.00 1.15  0.80 0.50 1.10 1.00 0.85 0.52
8- 9 0.90 0.90 0.51 0.49 0.85 0.82 0.53 0.47 0.89 0.80 0.55 0.45
9~10 0.66 0.60 0.41 0.25 0.70 0.65 0.45 0.30 0.72 0.63 0.50 0.28
Table 4. Averages and LSD values by each treatment.
- L.S.D.
) (%) 100 63 37 19 Mean
R.L.I. 5% 1%
Mean 13.669 13.134 8.208 6.888 10.475 0.546 0.827
L.S.D.
Den. 36 81 144 225 Mean s
5% 1%
Mean 13.492 11.174 10.273 6.960 10.475 0.357 0.483
Per. 5—6 6—7 7-8 8—9 9—10 Mean L.S.D.
5% 1%
Mean 6.620 1.214 1.188 0.854 0.599 2.095 0.029 0.038
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Table 5. Analysis of Variance for weight growth of

needle leaves.

Leaf
Factor df Fresh Weight Dry Weight
MS P MS p
NS NS
Block 2 0.1971 0.0002  0.0418 0.002
R.LI 3 104.1165 1.88 28.2242 5.15
Error{a) 6 0.1798  0.01  0.0597 0.04
Main Plot 11
Density 3 201.6480 3.64 17.5873 3.21
RxD 9 4.2744  0.23  0.4879  0.25
Error (b) 24 1.1087 1.91 (.0358 5.26
Split Plot 36
Period 4 3480.3732 83.73 310.2732 75.60
RXR 12 43.9856 3.14 11.1124 8.35
DxP 12 83.6732 6.01 8.5827 6.27
RXxDxP 36 4.1349  0.79 0.4661 1.01
Error (C) 128 0.4880 1.32  0.0050 5.13
Error Total
Sp.Sp.Plot
Total 239

»

Significant at 10% level

*

»

Significant at 5% level

»
*
*

Significant at 1% level
**** Gignificant at 0.5% level
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