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Effect of Inorganic Environmental Factors on the

Growth of Pinus koraiensis Seedlings (1)

— The Influence of Root cuttings on the Growth of Seedlings
Grown on the Transplanting Bed. —
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ABSTRACT

This study was carried out to examine the influence of shading and root-cutting on the survival and growth

of Pinus koraiensis seedlings.

1. The highest survival percentage of seedlings transplanted to transplanting bed appeared at the plot of 19% in

shading. The 50% of the seedlings were survived if half of them were root-cutting.

2. Shoot elongation, root growth and diameter increment were the best at the plot of 10(_)% in relative light

intensity. However, those were the best at the plot with 1/4 root cutting.

3. The increase of needle fascicle number and the growth of needle surface area per seedling were the longest

at the plot of 63% relative light intensity. Among root cutting treatments the 1/4 cutting plot showed the

largest growth of needle areas.

Key words: root-cutting; transplanting bed; shading pretreatment; relative light intensity; needle fascicle

number.
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Table 1. The effect of shading and root cutting on survival in transplanting bed.

(1-1) unit : (%)
R.C. 0/4 1/4 2/4 3/4
Rep. Mean
R.LI (%) I 1 I 1 I I I I I I
100 88 75 88 79 71 96 92 58 79 54 29 42 70.90
63 88 83 83 100 42 83 96 63 71 67 33 50 71.60
37 98 80 73 75 69 57 84 63 63 59 32 50 67.00
19 94 88 88 94 84 75 92 75 82 80 38 63 79.10
Mean 85.50 77.20 76.60 48.30 71.90
LSD cutting ; 5% :9.07, 1% :13.74
R.LI ; 5%:7.99, 1% :10.83
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(1-2). Analysis of variance.

Factor df S§ MS F

Block 2 3595.425 1797.5123 21.8120%%*
cutting (C) 3 9480.230 3160.0767 38.3460****
Error (a) 6 494,450 82.4096

R.L.L.(R) 3 759.73 253.2433 2.8149%%*x
RxP 9 385.8'3 42.8726 0.4765NS
Error (b) 24 2159.167 89.9653

* : Significant at 10% level. ** . Significant at 5% level.

*** . Significant at 1% level
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Table 2. The effect of shading and root cutting on stem elongation in transplanting bed,

(2--1). Unit : (¢cm)
R.C. 0/4 1/4 2/4 3/4
Rep. Mean
R.L.L (%) 1 11 1 I I m 1 1I 111 1 1I 111
100 10.04 10.19 844 1684 1496 1505 1140 1287 11.76 928 10.12 1054 11.82
63 10.73 1040 9.53 1774 1585 16.05 1292 11.88 1402 12.23 1090 12.11 1286
37 7.97 7.07 7.81 1347 11.58 10.73 9.54 852 9.01 7.68 6.64 747 8.96
19 5.83 5.28 542 1031 8.28 6.60 8.07 6.14 548 602 454 5.54 645
Mean 8.21 13.16 10.13 8.59
LSD cutting; 5%:1.26, 1%:191
RLI ; 5%:063, 1%:0.85
{(2—2). Analysis of variance.
Factor df SS MS F
Block 2 9.3038 4.6519 2.9107NS
Block (P) 3 182.7843 60.9281 38,1231 %**=
Error (a) 6 9.5892 1.5892
R.L.1.(R) 3 302.3444 100.7815 182.5142% %%+
RxP 9 11.2491 1.2499 2.2635*
Error (b) 24 13,2524 0.5522
* . Significant at 10% level **  : Significant at 5% level

*%* . Significant at 1% level

**%% - Significant at 0.5% level
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Fig. 1. The average growth of root length by root
cutting and relative light intensity.
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Fig. 2. The average growth of root length by root
cutting ratio.

Table 3. The effect of shading and root cutting on root growth in transplanting,

(3—1). Unit : (cm)
R.C. 0/4 1/4 2/4 3/4
R.LI (%)

Block 100 63 37 19 100 63 37

19 100 63 37 19 100 63 37 19

I 6.86 6.24 5.07 3.51 6.64 5.25 5.10 435 5.85 505 477 3.76 4.80 4.25 3.78 3.01
i 7.04 6.14 4.58 3.68 6.55 595 5.45 460 6.05 5.25 4.45 3.39 495 475 3.64 3.03
m 7.00 6.50 4.88 3.70 685 6.20 5.00 4.18 595 5.15 4.26 3.41 5.05 4.67 3.75 3.14
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(3—2). Analysis of variance.

Factor df SS MS F

Block 2 0.0721 0.0360 0.6997NS
cutting (P) 3 16.2479 5.4160 105.1431#%**
Error (a) 6 0.3091 0.0515

R.L.I.(R) 3 41.9809 13.9936 323.2254% %%+
RxP 9 2.5181 0.2798 6.4625% 4 **
Error (b) 24 1.0391 0.0433

* x* %

: Significant at 10% level

** : Significant at 1% level
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Fig. 3. The average elongation of seedling by pre- Fig. 4. The average elongation of seedling to root
treatment of light intensity and root cutting. cutting .
Table 4. The effect of shading and root pruning on seedling elongation in transplanting bed.
(4-1) Planting bed. unit: (cm)
Pruning 0/4 1/4 2/4 /4
R.L.K%)
Block 100 63 37 19 100 63 37 19 100 63 37 19 100 63 37 19
1 1690 16.97 13.04 8.84 2348 2299 1857 15.06 17.25 1797 1431 11.83 1408 1648 1146 9.03
11 17.23 1654 11.65 8.95 2151 2180 1703 1288 1892 17.13 1297 9953 1507 15.65 10.28 1757
i 1544 1603 12,69 9.2 2190 2225 1573 1077 1771 19.47 1327 8.88 1559 16.78 11.22 B8.67
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(4—2) Analysis of variance

Factor df SS

MS F
NS~

Block 2 7.4960 3.7480 2.6802
pruning (P) 3 250.7398 83.5799 593888
Error (a) 6 8.3906 1.3984
R.LI(R) 3 548.2795 182.7598 255.5§}§S§
RSP 9 8.1885 0.9098 1.2709
Error (b) 24 17.1817 0.7159
* : Significant at 10% level ** . Significant at 5% level
*** : Significant at 1% level **&+ : Significant at 0.5% level
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Fig. 5. The average diameter increment by pretreat-
ment of light intensity and root cutting.
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Fig. 6. The average increment of diameter by root
cutting.

Table §. The effect of shading and root cutting on the diameter increament in transplanting bed.

(5-1). Unit : (mm)
R.C. 0/4 1/4 2/4 3/4
R.LI. (%)

Block 100 63 37 19 100 63 37 19 100 63 37 19 100 63 37 19

I 5.18 3.60 3.33 3.11 5.22 4.49 3.82 3.
I 5.99 4.37 3.82 3.35 500 4.24 3.71 2.
m 5.62 4,04 385 3.03 495 4.10 3.55 2,

21 4.92 3.89 3.61 2.92 5.14 4.55 3.64 2.74
98 4.39 3.91 3.74 2.94 5.51 3.94 3.40 2.48
97 4.40 3.68 3.60 3.18 5.40 4,05 3.44 2.64
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(5-2). Analysis of variance,

Factor df SS MS F

Block 2 0.0527 0.0264 0.1751NS
cutting (C) 3 0.7856 0.2619 1.7401NS
Error (a) 6 0.9029 0.1505

R.L.I.(R) 3 30.2290 10.0763 339.5724* %%
RxP 9 1.9017 0.2113 7.1207% %>
Error (b) 24 0.7122 0.0297

* : Significant at 10% level **  : Significant at 5% level

*** . Significant at 1% level
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Fig. 7. The average increased number of needle
fascicle by pretreatment of light intensity
and root cutting.

**%* . Significant at 0.5% level
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Fig. 8. The average increased number of needle
fascicle by root cutting.

Table 6. The effect of shading and root cutting on number of needle fascicle per seedling.

(6-1).

Unit : (number)

R.C. 0/4 1/4

2/4 3/4

RLL (%)
Blok 100 63 37 19 100 63 37

100 63 37 19 100 63 37 19

I 105.20 163.70 141.25 75.00 98.60 107.80 107.10 119.60 85.80 126.60 142.90 108.70 132.20 137.80 10620 65.70
It 141.80 128.67 133.00 60.50 99.40 13830 119.93 130.80 74.60 115.00 145.10 10297 130.80 133.50 106.90 6850
111 116.80 157.80 133.35 88.76 7520 134.60 130.30 126.70 11270 105.13 135,17 82.00 128.50 137.60 108.60 73.25
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(6—2). Analysis of variance.

Factor df SS MS F

Block 2 20.1934 10.0967 0.0919NS
cutting (C) 3 750.5143 250.1714 2.2770NS
Error (a) 6 659.2335 109.8722

R.L.I.(R) 3 11928.4977 3976.1659 24,3223 %%%%
RxP 9 13120.1627 1457.7959 8.9174**%++
Error (b) 24 3923.4692 163.4779

* . Significant at 10% level % : Significant at 5% level

*** . Qignificant at 1% level **x* . Significant at 0.5% level

+E 100%EY 63%E % 25%4 HAsz B& Jebiid =d o] 59 B REE M FEM
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q
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Fig. 9. The average growth of leaf area by pretreat- Fig. 10. The average increment of diameter by root
ment of shading and root cutting. cutting .

Table 7. The effect of shading and root cutting on the leaf area growth in transplanting bed.
(7-1). Unit : (mm?)

R.C. 0/4 1/4 2/4 3/4

R.L.L (%)
Block 100 63 37 19 100 63 37 19 100 63 37 19 100 63 37 19

1 585.15 500.02 520.36 462.81 620.15 585.20 560.14 453.71 580.12 590.15 545.93 427.73 566.62 604.51 535.04 436.78
I 58045 625.17 536.14 462.04 635.15 590.36 575.25 472.94 569.15 601.25 363.16. 41745 582.81 615.04 542.98 441.05
m 590.04 620.15 524.09 443.13 615.32 600.05 567.83 462.72 582.03 610.27 520.64 423.33 580.12 589.05 497.69 43001
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(7-2). Analysis of variance.

Factor df Ss MS F

Block 2 885.4460 442,7230 4.5161**
cutting (C) 3 5446.9283 1815.6428 18.5207%%+=*
Error (a) 6 588.1978 98.0330

R.L. L. (R) 3 186230.1736 62076.7245 508.5029%%*«
RxP 9 6433.5905 714.8434 5.8557%%%%
Error (b) 24 2929.8581 122.0774

* : Significant at 10% level **  : Significant at 5% level

*** . Significant at 1% level
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