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ABSTRACT

This study was conducted to provide a national forest manmagement method for natural Pinus
densiflora forest stands in central South Korea based on growth characteristics and water relations.
Average stand volume per hectare was 259.3m> in the pine study site. Basal area, volume, annual
mean increment and periodic annual increment of DBH for 10 years at each slope aspect appeared to
decrease as the aspect shifts from north to south. Stems per héectare showed the lowest value at the
northern aspect. Maximum water potentials measured between 12 and 14 o’clock were analyzed by
aspect and elevation. Water potential of pine decreased as the aspect changed from north to south,
and water potential increased at lower elevations. Soil water content for the pine stands tended to
decrease as the aspect shifted from north to south. Water potential and soil moisture content were
highly correlated. Soil water deficits indicate that pines have a higher moisture requirement on the
ridge and the southern aspect.
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Fig. 1. Pressure-Volume curve on Pinus densiflora.
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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) PAIlmm/yr) Age
N 550 50.2 347 14.7 3226 5.90 3.28 56
W 700 47.0 29.2 11.8 260.9 5.88 2.80 54
S 840 41.1 25.1 10.3 194.6 493 2.63 58

Average 697 46.1 20.7 123 259.3 5.57 2.90 56

N: Stems per hectare, BA: Basal Area(m2/ha), dg:Quadratic mean, DBH(cm), V: Volume(m3/ha), hg:Quadratic
mean Height(m), MAI: Mean annual increment of DBH(mm/yr), PAI: Periodic annual increment of DBH in 10

years(mm/yr)
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Table 2. Water relations parameter of Pinus densiflora.

»-Mpa Vp/Vo% Vo/Vt% Va/Vi% RWC™ %
-2.32 71.61 67.9 32.1 87.65
T, the original osmotic pressure, T, the osmotic pressure at incipient plasmolysis, Vo: the osmotic water

volume at full hydration, Vp: the osmotic water volume at incipient plasmolysis, Vt: the volume of
symplasmic and apoplastic water at maximum turgor, Va: the apoplastic water volume, RWC™: the relative

m,-Mpa
-143

water content at incipient plasmolysis.

Table 3. Estimates of water potential(bar) by aspects and altitude in study area.

Aspect/Altitude n max. midday night midday/neight
N 26 -29.0 267 44 -194 4.6 7332
W 30 -29.5 272 21 -16.6 4.0 10.6 54
S 30 -33.0 -28.5 6.4 -195 07 9.0 5.7
upper 16 -37.0 -32.0 46 -20.2 5.7 9.0 54
middle 24 -33.0 -26.0 44 -17.9 3.7 8.6 4.6
lower 23 -30.0 238 44 175 1.7 6.3 27

B3, 2F 12~ 147 Alojoll SAH Ho FEE
As 249 2 axEE T8 FY3ck(Table 3).

EAPRo 2] A FEFaEe e gt 3
LA Higko] 29 bar® TRE APH HU} &2
e B3l v GAPAA 7P e 33 bar 3hS
yehict dhike] Hzie gt 2ol EApddA
AAPFRE A dApE O FEA Ak AES U
ERfisr o}, situeE g AmEE, AL Mol e]
Fgke] -37 bar® 7 Wokor SRR WE7PaA
F7rIgE HAAPE YU S Holw Qo
(Table 3).

Fig. 2& @9 2% A 2 i 58
Telde) BAE Yehd R, IAEY v, =
(0.15+803/%3] TR Fr2og FAlwlon
ARAT R?=096, S,y= £1.7°02 1E9| o4&
vehlla Sl

AR Qo] FEEEE B SR el
TAE AL DR AR 98] FEEaEs
4% 2 AFERE 1m o 299 BN
30cm WollX ES AlHsl B33 43, 35y
44, 283l EYSE FES £43% 29 Table 4
7 2o} 7} U9 pHRke 25 e ARYES
H11 glom, @7)¥31 5% (Exchangeable cations : cmole/kg)
T ol X3FE-FH(C.E.C: cmole/kgy= EAFANA
Z¥z} 133.08 15152 7P gssldn Wijdo
T8 adhe AE Holx Qi) w3 Ry

FESF Ry GAANNA 8.8%F HAPAS 10.6%
Ho} o 29 B2 Ao Z A=

EY SR i AU Qle) eigiale) o
A Fig. 3 Jeion, s|AEAS Hat Eohy
TR 71 gt Qo v T Ikl 4
o] FAFAIE Holil Yot 7)1 AREE ERY
SR %) = 109+7.58xA 2] TR %0 =M 2
AAF R*=058, S,,=204% A=A, 0|4
& FREER0] GolErE Qo] FEHE HojPe
& 4= Stk Fig. 45 ESF 5880 me AyR9]
TEIAES] A ARG Aog vuE wo-
9 ATEAE UERY. oM 2R E v, =
44,62 33XEFTE I FH %) 02N EPASF R*=0.73,

8 ]

neg. Waterpotential (bar)
8

=

Water content in (%) Dry weight

Fig, 2. Relation between water content in % dry weight and
water potential(‘Vy,) of Pinus densiflora.
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Table 4. Physical and chemical properties of soil by aspects in study area.

Aspects  H(%)  Na(%) K(%) Ca%)  Mg(%) Fe(®) Mn(%)  Al%) (cn(_ffc'ig)
N 161089 LI12087) 229(187)  95.2(647) 355(209) 0.150.12) 184(1.51) 138(9.1) 1515
W 150(1.26) 1.07090) 130(1.13) 57.1(45.15) 18.6(153) 132(1.18) 1.01(0.88) 402(346) 1218
S 035033) 1.06098) 094074)  69.2(638) 21.1(19.5) 0.000.00) 1.15(106) 14.7(1353) 1085

Aspects pH(H,0) pH(KC) Texwre  Sand Clay  WC(%) Exc(léﬂﬁfc‘}ig(i;;)“’“s
N 47 20 SIL 1615672135118 34106 % 1.6 133.00704)

W 44 37 SIL 106+ 12754+ 24140 £25 94 £ 15 77.2(61.6)
S 47 40 SIL 100+25723 32176 + 44 88 £ 16 91.2(84.1)
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Fig. 3. Water content of Pinus densiflora by soil moisture
content.
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Fig. 4. Water potential of Pinus densiflora by soil moisture
content.
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