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ABSTRACT

This study was performed to obtain the basic data to present rational silvicultural tending plan. It
makes these widely distributed pine-oak mixed stand and each of pure stand in middle province on
object of this study and do comparative analysis of light condition about stand parameter and natu-
ral regeneration according to each slope(north, west and south) conditions of location in central part
of South Korea. Sample plots for pine-oak mixed stand and pine and oak pure stand were established
on each of southern, northern and western slopes based upon site and growth conditions of the slope.
Sample plot was a circle of 0.05ha with a diameter of 25.24 m. A sample plot has between 30 and 40
tree in it. Total 23 sample plots were established; ¢ pure pine stands, 8 pine-oak mixed stands, and 6
pure oak stands across lower, middle, upper parts of slopes. Relative light intensity within a stand was -
measured by crown- photo(fish-eye lens; 180°) system through fish-eye lens and by comparing each
plot with the denuded through PAR-sensor. The crown closure ratio of pure pine stand (75%) shows
much lower than that of mixed stand (90.9%) and pure oak stand (93%). The relative light intensity
within a stand showed an opposite result. The crown closure of mixed stands tended to become grad-
ually low as the slope moves from the north to the south, but the relative light intensity within the
stand tended to rise. By analyzing the relationship between the relative light intensity within a stand
and stand parameter, light intensity within a stand tended to decrease as the diameter and N/ha
increase. Number of oak seedlings and light intensity within a stand is in a straight-line regression
relation. In particular, the number of oak seedlings was the highest in mixed stands on the southern
slope. But no single pine seedling was found. The unfavorable conditions of 10cm thick litter layer and
low relative light intensity in a stand(ranging between 4% and 8%) is considered to prevent pine seeds
from germinating.
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Fig. 1. Measurement instrument for direct and integrating measurment of photosynthetic usable radiation(left) and the com-

puter controlled photograph interpretation system(right).
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Fig. 2. Hemispherical photograph(fish-eye, 180°) of simulated approximate field-of-view of each ring(a) and solar tracks for

every tenth day(b).

Table 1. Summary of stand attributes by mean and standard deviation in parenthesis in study areas

Stand type art N/ha BA(m*ha) dg(cm) hg(m) V(m’tha)  PAI(mm/yr) year
Stand type
Pine stand pine 691(173) 46.1(10.2) 29.7(5.2)  12.3(2.9) 259.3(1023) 2.87(1.27) 59
. pine 333(83) 26.3(66.4) 31.93.2) 127(22) 150.0(53.6) 291(1.13) 56
Mixed stand
oak 402(199) 14.3(6.5) 204(1.5) 109(1.6) 71.7(28.3) 3.67(1.24) 45
Oak stand oak 900(350) 38.1(15.4) 23.8(2.6) 12.3(1.1) 206.5(92.1) 3.87(1.63) 50
Mixed stand by Exposition
N pine 320(87) 28.7(10.7) 333(24) 14.6(1.5) 183.8(79.0)  3.28(1.27) 56
‘ oak 490(204) 14.0(5.8) 20.7(1.7)  1L.7(1L9)  64.7(23.5) 3.96(1.31) 44
W pine 307(99) 247(3.7) - -326(38) 12.5(09) 139.4(278) 2.80(1.07) 54
oak 433(147) 12.8(3.7) 20.7(1.7)  10.5(1.5)  59.8(11.8) 3.69(1.36) 44
pine 390(71) 25.1(1.3) 28.8(1.9) 10.1(1.7) 115.1(12.0)  2.63(0.95) 58
S oak 510(14) 18.4(1.7) 21.4(1.3) 102(1.1)  83.7(15.8) 3.69(1.32) 44

N: Stems per hectare, BA: Basal Area (m%ha), dg: Quadratic mean DBH (cm), V: Volume (m*ha), hg: Quadratic mean Hei-

ght (m), PAL: Periodic annual increment of DBH(mm/yr)
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Table 2. The mean and standard deviation of relative light intensity(RLI, %), crown closure ratio(CCR, %) and diffuse site
factor(DIFFSF, %) by stands type, slope exposition and altitude

Stand n RLI (%) CCR (%) DIFFSF (%)
Pine stand 9 7.914.7 75.5+16.9 14.1£3.0
Stand type Mixed stand 8 44421 90.9% 8.6 6.642.1
Oak stand 6 44124 93.0t 6.4 5.612.8
North 8 4.0+1.8 934+ 54 6.06+2.9
Slope exposition West 8 4.713.0 89.3+ 94 8.01x4.1
South 7 8.01+2.7 7231t 6.4 14.5517.3
higher altitude 3 7.0£3.8 75.1£16.4 16.418.2
Altitude middler altitude 11 49434 83.3+18.1 9.245.5
lower altitude 9 5.31+2.6 89.3t 8.5 74147

Relativelight intensity (%)

oo,
N . L L

40 50 60 70 80 20 100 tio
Crown closure ratio (%)

Fig. 3. Relative light intensity(%) by crown closure ratio(%)
in pure pine-, pure oak- and mixed stands.
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Table 3. Parameter estimates of regression equations fitted
to relative light intensity(%) with crown closure ratio(%) in
pure pine-, pure oak- and mixed stands

Stand type n a b Sy r
Pinestand 41 426 -0378 33 -0.892""
Mixedstand 23 168 -0.112 19 -0454"
Oakstand 25 371 0339 18 -0.783™"
all 89 424 -0387 29 -0.895™

n: sample size, a, b: regression coefficients, s, standard err-
or of regression equation, r: correlation coefficients, **" sig-
nificant at 1% level, ™" significant at 5% level, " significant at
10% level
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Fig. 4. Relative light intensity(%) by stems per hector(N/ha)
in pure pine-, pure oak- and mixed stands.

Table 4. Parameter estimates of regression equations fitted
to relative light intensity (RLI, %) and diffuse site factor
(DIFFS, %) with stems per hector (N/ha) in pure pine-, pure
oak- and mixed stands

Stand type a b Sy r
Pine stand 22.8 -0.0193 2.2 -0.836"
RLI  Mixed stand 19.8 00194 12 -0.858""

n
9
8
Oakstand 6 9.3 -0.0057 09 -0930""
9
8

Pine stand 444 00372 4.1 -0.845"
DIFFSF Mixed stand 223 -0.0194 1.3 -0.837""
Qakstand 6 10.1 -0.0059 19 -0.794°

n: sample size, a, b: regression coefficients, s,,: standard err-
or of regression equation, r: correlation coefficients, " sig-
nificant at 1% level, *” significant at 5% level, " significant at
10% level
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Fig. 5. Relative light intensity(%) by basal area(m?/ha) in pure
pine-, pure oak- and mixed stands.
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Fig. 6. Number of oak seedlings(N/25 m?) by relative light
intensity(%) in pure pine-, pure oak- and mixed stands.
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Table 5. Parameter estimates of regression equations fitted
to relative light intensity(%) and diffuse site factor(DIFFS,
%) with basal area(m%ha) in pure pine-, pure oak- and mi-
xed stands

Table 6. Parameter estimates of regression equations fitted
to number of oak seedlings(N/25 m?) with relative light inten-
sity(%) and diffuse site factor(DIFFS, %) in pure pine-, pure
oak- and mixed stands

Standtype n a b Sy r Stand type  n a b Sey r
Pinestand 9 47 -0.0575 2.0 -0.889™ Oak seedlings | RLI
RLI Mixedstand 8 5.18 -0.0929 16 -0.767" Pinestand 9 -051 26096 83 0.783"
Oakstand 6 2.8 -0038 14 -08717 Mixedstand 8 -8.07 34819 64 0.793"
Pinestand 9 49 -00502 13 -0921" Oakstand 6 -153 42384 62 08627
DIFFSF Mixedstand 8 39 -00501 12 -0.865""  Qak seedlings/DIFFSF :
Oakstand 6 29 -00375 14 -0.856" Pinestand 9 058 12372 94 0709
n: sample size, a, b: regression coefficients, s,,: standard error Mixedstand 8 -895 22716 42 0.803"
of regression equatlon, r: cormrelation coeﬂicuems *** signifi- Oakstand 6 -618 35073 59 0873”7

cant at 1% level, "
level

EaY A9 Ao 8% 9viE 23 = 1A
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o} &30 A F-5 R gAEte] |77 Al
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* significant at 5% level, " significant at 10%
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Table 7. The mean and standard deviasion of relative light intensity(RLI, %), crown close ratio(CCR, %), diffuse site factor
(DIFFSF, %), stems per hector(N/ha), basal area(G, m%ha) and number of oak seedlings(NR, N/ha) by slope aspect(N, W, §)

in mixed stands

Aspect n RLI CCR DIFFSF N/ha G NR
N 3 43120 98.4+1.3 5.1%1.6 733170 40.716.6 243313265
w 3 4.81+14 89.521.0 6.8t1.0 740172 37.5+6.1 255011061
S 2 7.0£0.9 824422 82420 90085 435104 660016844
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