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Effect of Inorganic Environmenal Factors on the
Growth of Pinus koraiensis Seedilngs(1 )’
—The Influence of Shading on the Growth of
Seedlings Grown on the Seed Bed—
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ABSTRACT

This study was carried out to investigate the influence of light intensity on the growth of Korean white pine
(Pinus koraiensis) seedlings. The seedlings were grown under four different relative light intensities: 100%, 63%,
37%, and 19% of full sunlight by covering with saran screen on seed bed.

The results obtained were summarized as follows;

1. The highest shoot elongation was found at 37% in relative light intensity (RLI) plot, and the best growth in

root, seedling length and diameter increment appeared at 100% on RLI plot. Contribution rates of shading
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to growth in shoot elongation, root growth, seedling length, and diameter increment were 9.3%,

21.0%, and 48.7%, respectively.

26.2%,

2. The greatest number of one-year-old needle fascicle was found at 100% in RLI plot, whereas that of two-

year-old needle fascicle appeared at 37% in RLI plot. The contribution rate of the light intensity to number

of needle fascicle was 3.9% and factor of leaf age contributed to number of needle fascicle in 27.8%. The

length of needles grown under different light intensities varied with needle ages. The longest length of new

needles appeared at 37% in RLI plot, but old needles were not clear in influence of light intensity. The

contribution rate to needle length by the light intensity was 2.5%

3. The heaviest value of the fresh and dry weight of seedlings appeared at 100% of RLI plot then decreased with

light intensity. The contribution rates to fresh and dry weight by the shading were 38

tively.

% and 7.6%., respec-

4. The largest value of the dry weight of needles appeared at 100% of RLI plot and then decreased with light
intensity. The contribution rates to dry weight of needles by the light intensity was 13.18%.

5. The values of T/R ratio increased with decreased light intensity and the contribution rate was 7.0%.

6. Positive correlation and linear regressions were recognized between dry weight of leaf and other factors (dry

weight of shoot, root, seedling and diameter increment).

Key words: Korean white pine; relative light intensity; saran screen; shading.
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Table 2. Soil chemical properties of sced bed.

pH 4.94

N 0.136(%)

P,Os 310.625(ppm)

OM 2.558(%)

K 0.122(meg.”100g)

Ca 1. 218 (meg,”100g)

Mg 0.087 (meg.” 100g)

CEC 8.871 (meg.~100g)
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Table 1. Monthly mean temperature and humidity for four years(1977-1980).
I
Month | .
1 2z 3 4 5 5 7 8 8 10 11 1z Ao
Factor ™™ mean
Tempera- | . o . . .
ture(‘C) | ~753 -3.96 272 9.65 1359 20.00 2258 2101 1636 9.82 203 -520 8 42
S 7061 6930 69.85 7321 6262 T6.17 8681 77.50 76.88 7228 TL73 7356 |  73.43
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Table 3. Means and coefficient of variations by
relative light intensity for shoot growth
of Korean white pine seedling.

unit : cm
RLI (%) Range Average CV(%)
100 11.7- 183 15.11+027 12.7282
63 11.5 - 20.5 15.53+0.25 11.5609
37 120-195 16.57+0.25 10.7671
19 11.5-1717 15.1040.20 94841

LSD5%=06835 LSD1%=0 8982
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Table 4. Means and coefficient of variation by
relative light intensity for root growth
of Korean white pine seedling.

unit : cm

RLI(%) Range Average CV(%)
100 11.0-24.0 18.28+0.39 15.15
63 11.0 ~ 24.0 16.90+0.44 1869
37 100 - 24,0 16.40+0.44 18.97
19 80-190 1360+0.28 14.93

LSD5%=10992 LSD 1%=14445
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Table 5. Means and coefficient of variantion by
relative light intensity for seedling len-
gth of Korean white pine seedling.

unit : cm
RLI(%) Range Average CV(%)
100 258 —-423 3339%+0.49 10.39
63 235-41.0 3243+0.53 11.600
37 25.8 — 435 32981055 11.94
19 144 -358 2860045 11.20

LSD5%=14], LsSD 1%=186
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Table 7. Analysis of variance for shoot,
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Table 6. Means and coefficient of variantion by
relative light intensity for seedling dia-
meter of Korean white pine seedling.

unit * cm
RLI(%) Range Average CV (%)
100 314 -492 394+0.06 10.62
63 248 —4.97 352+ 006 13.88
37 2.60 - 483 344+ 007 14.84

19 2,42 - 330
LSD5%=017,

2.78+0.03 8.08
LSD1#%=022

root and diameter growth.

Shoot growth

Root growth

Seedling length Basal diameter

Factor df - -
MS 0(%) MS 0(%) M8 0(%) MS P (%)

Total 199 3.3500 100 10.6535 100 16,5269 100 0.3530 100
RLI 3 236730%* 929  123.0413*F 2620 247.5000%* 2139 115768%* 4866
Error 196 3.0389 90.71 7.8619 7380 129920 78.61 0.1812 51.34

* : Significant at 1% level. RLI

. Relative light intensity.

p : Contributions rate
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Table 8. Means and coefficient of variation by relative light intensity for number and length of

Korean white pine needle.

Number of needle

Length of needle

Range Average C.V{(%) Range Average C.V (%)
100 11~27 18.60 + 1.70 2892  49~115 8.69+0.24 19.46
L venr - 63  10~30 18.60 + 2.37 40.25 7.0~136  10.83+0.18 11.70
ye‘i‘; 37  5~18 12.70 + 1.26 31.29  60~159 1251 +029 16.25
© 19 7~18 11.90 +1.34 35.54 72~132  10.05+0.22 15.67
5~ 30 15.45+0.97 39.67 6.8~159 1052 +0.11 14.47
100 6~12 7.90 + 0.66 26.32 22~ 83 4234017 29.13
D vonr - 63 T~12 9.30 + 0.56 1900 19~58 3.91+0.14 25.19
yealfi 37 9~15 11.60 + 0.56 1532 23~56 366+ 0.12 23.60
° 19 5~15 9.60 + 1.17 38.42 1.5~ 58 366+ 0.16 31.56
5~15 9.60 + 0.43 28.29 1.5~ 83 3.87+0.08 28.09
LSD5%=171, LSD 1%=228 LSDG5%=044, LS D 1%=058
Table 9. Analysis of variance for the number and length of needle.
Factor df MS 0 (%) Factor df MS P(%)
Total 399 13.9989 100 Total 79 100
RLI 3 40,2556 ¥** 2.51 RLI 3 38.9834 *¥*+* 3.89
Year 1 4426.2409 *¥** 79.20 Year 1 684.4500 *** 21.76
Error 395 2.5609 18.29 Repi 9 128.2600 *** 44,51
Error 66 7.3364 23.74

* . Significant at 10% level.
** . Significant at 5% level.
** . Significant at 1% level.

*
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© : Contribution rate.

R L 1 : Relative light intensity.
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Table 10. Means and coefficient of variation
by relative light intensity for fresh

weight of shoot. unit g
RLI %) Range Averge CV %

100 253 — 861 491 £035 3331

63 1.60 — 6.66 4.33 + 0.32 34.58

37 3.06 — 1058 453 + 0.36 37.25

19 1.15 — 0.87 3.53 = 0.30 39.52

LSD5%=093 LSDI1%=124
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Table 11. Means and coefficient of variation
by relative light intensity for dry
weight of shoot. unit : g
RLI %) Range Averge C.V®#
100 .11 —-300 183+0.12 3116
63 063 - 238 158011 3180
37 091 —354 144012 4013
19 0.34 — 2.51 1.20 £ 0.11 42.71

LSD5%=033 LSD1#%=04
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Table 12. Means and coefficient of variation
by relative light intensity for fresh

i weight of root. unit I g

RLI &) Range Averge C.Vig)
100 0.88 —3.27 1.87+0.13 33.39
63 0.66 —270 168£0.12 33.24
37 1.08 —3.00 163+012 33.24
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Table 13. Means and cofficient of variation
by relative light intensity for dry
weight of root. unit 1 g
RLI %) Range Average C.V %)
100 034 —1.14 066 £0.04 30.80
63 0.25—-075 053x003 27.84
37 0.29 —0.87 0483 £ 0.03 3.36
19 0.11 =160 040 %007 76.51
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Table 14. Means and coefficient of variation M &
by relative light intensity for fresn
weight of seedling. unit i g ChEE
TR @ Range Average  C.V ) BN RS B BB % BT vk
100 55136 7.85£028 gssar4 B WE AT LA WACRERE ciaks
63 49 -139 719+ 028 275953 el e bR KB Aok #i2izEEE
37 3.4 — 117 6.82 £0.28 292302 shal s Lt shd B2 100 el & kE
19 26 - 66 4.17 £ 0.10 - 182710 ol 785g o & B Ay Ad =AU
LSDS%=106 LSDI1%=L141 old ot LM oty whel /EE o]l Mo
Holstel IR 19% kel 100 Bt &
Table 15. Means and coefficient of variation 47 %% Mot ddEw & ek ol K
by relative light intensity for dry ARk HIBDCE 63 Set 3T BEMel &GS
weight of seedling. unit g Wit 4 garh e Se uEsh miAel A
RLIGH  Range Average  CVH  ggol vixe fake 842 nigks  H8e
100 1.47 —386- 250x0.16 30.84 2O Mol aA "R Yot BloAd e

63 095—-294 211+014 30.79
37 1.22 — 441 192 £0.15 36.65
19 046—340 1.60 £ 0.16 21.40
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F o ] - .

weight of needle. unit 1 g
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Table 17. Means and coefficient of variation
by relative light intensity for T/R
ratio of seedling. unit * g
~RLI (@) Range Average C.V &)
100 2.00 —4.07 283 +012 19.10
63 236 431 299x0.12 19.50
37 1.23 -407 302+014 22.01
19 1.13 — 506 3.34 £ 0.19 26.58
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B #shd T/R #fiie w2 g

4 E &R BT £&IU WK
AR RS BErer WSk o) fh 2
o ARt Hitel Frke AL B ob= otk o
eha ARIRO) A JpBE ol whE fidite] agibet
RE ERMe] MEE dotrstch & 1904 By

apel o] LW EMI MBS W oA T HE 2
el HiwdEE Hde 257 5 MBEAN dA

oh oz R fEdigkels e HEH
gigich ol 5ol WE [EEXL &£ 1991 e wh
9} zroh
7] i

<-glvbel U ( Pinus koraiensis ) O 3o of
A7z BEmew welal v gl NEHRES &
apel RS WEHStRA AUT HEE e &
Mol lolA o) BERRERS Tt oLEA AR H

Table 18. Analysis of Variance, for T/R ratio and weight growth.
Shoot Root
Factor Fresh weight Dry weight Fresh weight Dry weight
df MS o #) MS o %) MS o %) MS 0 o)
Total 87 2.59963|< 100 0.3376M 100 0.3650** 100 0.0536 100
RLI 3 7.4335 6.64 1.5603 1294  1.8878 1490 0.2691 14.38
Error 84 2.4270 93.36  0.2939 87.06 0.3106 85.10  0.0458 85.62
Seedling Leaf T/R ratio
Factor Fresh weight Dry weight Dry weight Dry weight
df MS » %) MS o %) MS » %) MS 0 %)
Total 87 5.0458** 100 0.5619* 100 0.1434** 100 0.4436* 100
RLI 3 130.4283 3804  1.7559 7.59  0.6723 1318 1.3097 6.97
Error 84 31266 6196 05193 92.41  0.1245 86.82  0.4126 93.03
* . Significant at 5% level. p . Contribution rate.
**: Significant at 1% level. RLI : Relative light intensity.
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Table 13. Relations between needle growth and another organ growth.

Factos Correlation coefficient (1) Equation of recuration(y)
Needle D.W/ Seedling D. W r=09816* ¥ = 0.0207 + 2.1232x**
Needle D.W/ Shoot D. W r=0.9869* § = 0.09530 + 1.4957r**
Needle D.W/ Root D. W r=09666* ¥ = —0.0570 + 0.6063 1 **
Needle D.W/ Diameter increment r=0.9984 ** ¥ = 0.8097 + 2.7549x**
Needle length/ Seedling D. W r=—0.3606" § = —0.6644 + 0.10772™
Needle number / Seedling D. W r=0.7995% § = 3.4237 + 0.1934x™

* : Significant at 5% level.
** > Significant at 1% level.
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