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ABSTRACT

This study was conducted to provide a rational forest management method for a natural oak (Quercus
variavilis) forest stand in the central part of South Korea based on characteristics of growth and water
relation parameters, Average volume per hectare was 175.1 m’ in the study site of oak stands. Basal area
and volume of each direction appeared to increase as the slope direction moves from north to south, but
annual mean increment and periodic annual increment of DBH for 10 years showed the lowest value at
the southern aspect. Maximum water potentials measured between 12 and 14 o’clock were analyzed by
direction and elevation in the oak stands. Water potential of oak decreased as the slope changed from the
north to the south aspect, and water potential increased at lower elevations. Soil water content for the oak
stands tended to decrease as the aspect shifted from north to south. Water potential and soil moisture
content were highly correlated. It appears that oaks have a higher moisture requirement at the southern
aspect, because of stand density related to intraspecific competition.
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Fig. 1. Pressure-Volume curve on Quercus variabilis.
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Table 1. Summary of stand attributes by aspects in study area.
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Aspect N/ha BA(m%/ha) dg(cm) hg(m) V(m’/ha) MAI(mm/yr) PAI(mm/yr) Age
N 540 289 256 1582 571 396 44
w 800 323 22.6 178.2 4.53 3.69 44
S 1040 36.8 212 188.9 4.39 3.69 44
average 793 327 231 1751 488 378 44

N:Stems per hectare, BA:Basal Area (mz/ha), dg:Quadratic mean DBH (cm), V:Volume(m3/ha), hg:Quadratic mean
Height (m), MAI:Mean annual increment of DBH(mm/yr), PAL: Periodic annual increment of DBH in 10 years

(mm/yr)
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Table 2. Estimates of water potential by aspects and altitude in study area.

Aspect n Max(MPa) Min(MPa) Altitude n Max(MPa) Min(MPa)
N 26 29 %06 -14 £ 05 upper 16 34+ 04 -1.5 04
w 30 3106 2103 middle 24 -30x 05 -19 % 04
S 30 3301 -22 103 lower 23 29 + 07 -2.0 + 0.6
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Fig. 2. Relation between water content in % dry weight and
water potential(‘\Wy,) of oak(Quercus variabilis).
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Fig. 3. Water potential of oak(Quercus variabilis) by soil
moisture content.
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Table 3. Physiological and chemical properties of soil by aspects in study area.
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N (%) w (%) S (%)
H 1.53 £ 1.12 (1.03) 2.01 £ 229 (1.68) 257 £2.06 (2.38)
Na 1.19 £ 036 (0.80) 097 £ 026 (0.81) 0.7t £ 0.17  (0.66)
K 129 £ 072 (0.87) 122+ 039 (1.02) 158 £ 037  (1.46)
Ca 79.42 £ 73.05 (53.35) 48.64 £ 4541 (40.71) 26.62 £ 11.20 (24.68)
Mg 27.55 £ 22.65 (18.50) 1893 £ 1148 (15.84) 17.61 £ 867 (16.32)
Fe 031 £ 035 (0.21) 021 £ 024 (0.17) 1.39 £326 (1.29)
Mn 125 + 094 (0.84) 158 + 086 (1.32) 153 £ 042 (142)
Al 3635 + 32.56 (34.21) 4592 + 4038 (3844) 5587 + 30.91 (51.79)
CE.C (cmolc/kg) 1489 + 702 (100) 1195 £ 39.0 (100) 1079 + 383 (100)
pH(HO) 439 x 0.50 - 423 £ 0.44 - 4.16 £ 038 -
pH(KCI) 371 £ 044 - 3.66 + 0.42 - 3.51 £ 035 -
Exchangeable cations (cmolc/kg)  108.3 £ 93.6 - 68.8 = 56.5 - 458 £ 17.6 -
Sand 11.8 £ 4.1 - 11.3£23 - 11.9 £ 2.0 -
Silt 71.6 + 35 - 737 £ 4.0 - 73.1 £53 -
Clay 16.6 = 42 - 150 £ 42 - 150 £ 34 -
W.C(%) 156 £ 24 - 10.1 £ 82 - 9.0 + 3.1 -
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