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The relationships between the growth of Cryptomeria and the site
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Fig.-1 Topographical map of experimental site and

locations of plot.

I :Experimental plot
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Table-1 Site characteristics in plot,

Plot Stand Aspect Gradient Topography Stand  Tree height* Diameter Stand Stand basal  Site index
age (degree) density (m) at breast volume  area (mha ')
(ha™) height*  (m*ha™")
(cm)
Nol 35 N2IE 17 \ convex 725  23.1=1.1 33.8%3.6 724.31 65. 86 25.1
ower slope
No2 38 N5W 32 convex 844 21.1%2.5 32.0%6.2 719.68 70.25 21.3
upper slope
Na3 45 N72W 28 linear 500  26.0%2.3 39.7%6.3 766.83 63. 46 24.2
midslope
Nad 37  N65W 21 convex 500  25.6%1.2 42.4%+4.3 832.14 71.37 26.6
midslope
Na5 39 N74W 25 convex 575  24.5%1.2 36.4%=6.6 719.41 61.74 25.0
lower slope
No6 45 NI2W 10 concave 475  26.120.9 43.9+4.5 859.72 72.62 24.3
midslope
convex
No7 40  N4OW 12 upper slope 525 20.6%0.7 32.7%3.1  438.87 44.42 20.5
Ne8 45 N4SW 15 convex 275  23.5%0.8 42.7+9.0 436.94 41.00 22.0
upper slope
N9 37 NBOE 47 l°°"vex 450  26.7+1.3 46.8+7.1 1016.13 85.08 24.4
ower slope
Nol0 37  N6OW 42 linear 700 20.6+1.5 33.9%4.1 639.94 63.89 21.8
midslope
Noll 37 w0 40 | concave 850  20.5%1.3 33.2+3.7 758.81 74. 32 22.0
ower slope
©convex
Nal2 34  S2BW 2 oersiope 1200 18.7%L7 27.5%6.9 657.15 75. 39 19.1
convex
Nal3 45  N25E 20 midslope 375  28.3%1.4 49.3%5.9 916.68 72.43 26.5
Nald 44  N20E 27 ""e‘;ﬁo;jfper 800  22.4%+0.8 35.5+5.7 893.43 84. 48 21.2
Nal5 47  N4OE 5 convex 500  30.1%£0.9 47.0+6.4 1155.08 86. 37 27.3
midslope
Nal6 45  N22E 18 convex 375  20.8%1.4 32.4%6.3 322.16 32.03 19.4
upper slope
concave
Nal7 41  N45E 23 midslope 625  24.1%2.1 34.1+7.0 664.83 57. 88 23.5
convex
Nol8 42  N4OE 25 upper slope 375 24.6%0.7 39.2£3.9  519.20 45.75 23.7
convex
Nal9 42  S85E 21 midslope 475  25.7%1.2 45.5%2.4 907.03 77.60 25.1
convex
No20 42  S85E 21 upper slope 425 23.5%0.8 40.13.5  597.54 54.03 23.1
convex
No21 40  N20W 23 oowdope 050  22.0%1.2 35.8£3.5 676.93 64.95 21.9
convex
Na22 40 N22W 23 midslope 375  25.9%1.0 42.7%2.7 636.89 53.86 25.8
linear
No23 40  N24W 7 midslope 700  25.4=1.0 38.8+4.8 965.17 82.05 25.4
convex
Na24 47  NS5OE 10 midudene 425  27.6%1.4 44.8%4.4 841.58 6.55 25.3

* mean £ SD.
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Table-2 Morphological properties of soil profile in plot.

V¥ 235tk Ca DRI A FHIBORK
BrEZzLND,

Plot Thickness of Thickness of Textural Color of A

Structure of  Soil type

MAEERIE, 70y PEITKE LE

Aohorizon A horizon class®'  horizon  surface soil ** e .
(cm) (cm) ‘/‘75‘52&) Bhf:o glgé 0-5 cm@i%

L FH BT AW (0.02mm— 2 mm T
MNi 2 - 3 LC  10YRZ3 bk By 5% m) FRTL
N2 2 - 5 LiC 10YR3/3 bk Bs BTaE, BREBLIUR/MEZEN
N3 3 2 9 LiC 10YR3/3 Bo
Ned 3 2 5 L;C 10YR2/2 g B:, Fh60.9%, 6.9% Tdh -7, B, I
N5 2 - 5 HC 10YR3/3 cr, bk B R _ -
N7 3 2 22 HC 10YR2/3-3/3 cr B s b7
Nos 3 é P HC  10YR2/2.3/2 er. bk Bz BLU%tE (<0.002mm) & & MK
M9 2 1 9 LIC 10YR2/2-3/3  cr.bk Bo THHERBRICHY, BDEBOBVIET
Nol0 2 - 5 CL 10YR2/2 cr, bk B . e _
Nall 3 2 2 CL  10YR3/2-3/3  cr bk B, i, YVMERBIUHIERIIEL
Nal2 3 1 5 LiC 10YR3/3 n B ) e
Nl3 2 - 10 HE 10YR2/3-3/3 bk By ol F, F—BIEORS DB
Nald 2 1 8 LIC 10YR2/3-3/3  n,lgr B - p N . .
Nal5 3 - 18 HC  10YR2/3-3/3 cr By L& BHERR OB ENTH >
Nal6 2 - 8 HC 10YR3/3 bk B, 4. 4 HEDERERRER
Nl?7 2 - 15 LiIC  10YR3/2-3/3 cr B i
Nol8 3 - 8 LiC 10Y2RS/3 cr B, H— 2 c#EAEEES 0 - 5cemil
Nol9 1 - 8 LiIC  10YR2/3-3/3 . bk B . e b e
e S S a et S B BUAHLARBIUBEREOBK
Na21 1 - 3 HC 10YR3/3 cr, bk B — g " .
N22 1 - 7 LC  10YR3/3 cr, bk B, XY SAARORELRTEDSE
Na23 1 - 45 HC 10YR3/3 cr Bs B, BEaRMEL Y, #ic
Na24 3 - 3 LiC_ 10YR2/3-3/3 __ cr, bk Bs

*!' HC: Heavy Clay, LiC : Light clay, CL : Clay loam.
*?  cr: crumb, bk : blocky, n : nutty, l.gr : loose granular.
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Table-3 Physical and chemical properties of soil.
Plot Bottom pH Total C Total N C-N ratio CEC Exchangeable cation Base. ' Pa_lrtic‘le size
depth (H.0) (%) (%) (me/100g) (me/100g) saturation  distribution (%)
(cm) Ca Mg K Na (%) Sand Silt Clay
Na1l 5 5.22  4.51 0.34 13.5 49.93 20.06 7.32 0.8 0.19 56.93 36.8 26.6 36.6
15 4.91 1.31 0.13 10.2 49,95 8.73 6.77 0.71 0.22 32.90 39.7 27.6 32.8
30 4.83 2.07 0.21 9.9 37.16 3.33 2.98 0.45 0.14 18.60 33.7 28.0 38.3
Na 2 5 4.96  6.23 0.50 12.4 42,43 12.96 4.47 0.58 0.12 42.72 30.8 31.1 38.1
15 4.8 3.12 0.28 11.1 36. 67 5,56 2.33 0.78 0.14 24.03 31.3 27.9 40.8
30 4.83 1.88 0.17 11.2 33.18 3.00 1.84 0.57 0.12 16.69 32.3 27.3 40.3
No 3 5 5.56  7.67 0.55 14.0 55.98 29.28 7.07 1.07 0.20 67.19 38.0 28.4 33.6
15 5.45 4.55 0.35 13.0 54.92 18.81 5.55 1.02 0.32 46.80 38.7 24.0 37.4
30 5.18 2.80 0.25 11.1 37.66 10.93 4.22 0.71 0.21 42.66 39.9 23.7 36.4
Na 4 5 5.43  6.51 0.49 13.3 42.58 19.65 5.01 1.32 0.12 61.29 38.5 27.8 33.7
15 5.27 4.06 0.35 11.5 37.33 14.60 4.20 0.59 0.17 52.40 38.1 26.1 35.8
30 5.07 3.20 0.30 10.8 37.70 9.69 3.53 0.50 0.22 36.97 36.6 26.8 36.6
No. 5 5 5.12 5.76 0.53 10.9 34.18 10.86 5.49 0.53 0.14  49.77 9.4 43.0 47.7
15 5.06 3.76 0.38 9.9 33.96 5.32 4.90 0.33 0.17 31.55 10.5 41.3 48.2
30 4.95 1.79 0.18 9.9 34.97 1.11 4.93 0.28 0.14 18.48 14.8 41.3 43.9
No. 6 5 5.10 5.76 0.45 12.7 39.96 12.22 3.87 0.99 0.16 43.17 21.4 39.4 39.2
15 5.21 3.91 0.33 11.9 34.53 8.24 3.27 0.39 0.19 3501 20.9 38.2 40.9
30 4.95 2.81 0.22 12.7 31.41 1.39 1.49 0.28 0.22 10.74 19.0 39.8 41.3
Na7 5 5.11 8.33 0.67 12.4 49.16 16.55 4.62 0.72 0.07 44, 67 11.3 39.9 48.8
15 4.91 4.30 0.38 11.4 37.20 5.59 3.10 0.74 0.14 25.73 10.4 40.3 49.3
30 4.88 2.31 0.20 11.6 46.13 2.58 5.33 0.69 0.13 18.92 18.4 32.4 49.2
Na 8 5 4,60 12.09 0.91 13.2 61.58 15.37 4.30 1.43 0.23 34.63 6.9 32.0 61.1
15 4.81 6.88 0.55 12.6 46.18 7.50 2.49 1.21 0.22 24.73 6.6 33.0 60.4
30 4.85 4.53 0.32 14.2 37.16 0.79 0.79 0.67 0.15 6.46 7.6 39.1 53.3
No 9 5 5.91 5.36 0.44 12.2 57.91 26.99 11.56 2.06 0.35 70.72 46.1 22.2 31.6
15 5.88  3.06 0.28 11.1 48.20 21.38 11.25 1.44 0.34 71.40 46.4 22.7 30.9
30 5.68 1.98 0.20 9.7 45. 86 16.68 11.62 0.95 0.34 64.51 48.4 22.8 28.9
Nal0 5 5.60 3.07 0.27 11.3 31.05 10.41 6.38 0.96 0.24 57.96 59.9 17.1 23.1
15 5.42 2.31 0.23 10.2 28.99 6.64 6.43 0.70 0.28 48.43 59.7 17.7 22.6
30 5.39 1.65 0.17 9.5 27.88 4.8 6.80 0.65 0.27 45.00 64.0 15.7 20.3
Nall 5 5.18 3.60 0.30 12.1 29. 60 7.43 4.81 1.27 0.22 46.37 60.9 14.8 24.3
15 5.05 2.21 0.21 10.4 25,58 1.86 3.31 1.39 0.29 26.76 65.2 13.3 21.5
30 5.19 1.25 0.12 10.6 30.07 0.47 4.23 1.22 0.25 20.52 68.3 11.8 19.9
Nal2 5 5.30 4.48 0.37 12.2 24.92 7.08 5.02 2.00 0.25 57.58 52.5 18.8 28.7
15 5.23 3.31 0.28 12.0 27.73 4.18 4.8 0.98 0.25 37.03 54.5 18.1 27.4
30 5.21 2.04 0.18 11.4 27.80 1.71 4.67 0.51 0.24 25.65 52.5 20.6 26.9
Nal3 5 5.00 6.47 0.54 12.0 47.27 11.46 5.84 1.57 0.15 40.22 21.8 30.8 47.5
15 5.01 3.41 0.33 10.4 41.83 4.98 4.59 1.92 0.18 27.89 23.6 29.8 46.5
30 5.05 2.80 0.27 10.4 39.49 2.40 6.19 1.17 0.20 25.22 23.0 33.1 43.9
Nal4 5 5.51 4.78 0. 36 13.2 32.74 12,15 4.38 1.36 0.19 55.22 32.8 31.1 36.1
15 5.42  3.51 0.29 12.1 30.75 9.00 4.13 2.22 0.24 50.70 32.2 34.1 33.8
30 5.03 2.21 0.22 9.8 25.18 2.61 3.07 1.98 0.25 31.43 31.9 33.5 34.6
Nal5 5 6.07 7.34 0.54 13.7 50.92 28.92 8.48 1.96 0.27 77.84 20.3 34.0 45.6
15 6.10 6.16 0.48 12.9 48.79  25.62 8.46 2.46 0.39 75.66 19.7 35.0 45.3
30 5.96 2.20 0.22 10.1 37.39 15.10 8.69 2.31 0.43 70.95 22.2 36.1 41.7
No16 5 5.16 7.23 0.60 12.0 44,60 13.50 6.98 2.71 0.10 52.19 17.0 33.8 49.3
15 5.12 3.51 0.32 11.1 37.25 7.47 6.50 1.09 0.14 40.79 19.1 32.3 48.6
30 5.03 2.49 0.22 11.2 34.27 2.53 5.03 2.03 0.13 28.36 18.6 33.2 48.2
Nal7 5 5.55  6.03 0.42 14.3 37.15 14.06 4.21 1.29 0.14 53.04 17.3 40.6 42.0
15 5.44 4,25 0.32 13.3 30.97 8.22 3.11 1.74 0.18 42.78 48.6 22.3 29.1
30 5.11 2.38 0.20 11.7 26. 34 0.77 1.63 0.92 0.22 13.45 51.0 21.6 27.4
Nol8 5 5.21 4,86 0.39 12.4 39.61 11.18 4.70 1.63 0.13 44.54 51.1 20.8 28.1
15 5.10 3.24 0.29 11.2 36. 34 5.04 3.43 1.83 0.14 28.72 15.7 41.5 42.9
30 4.97 2.01 0.19 10.5 37.47 1.76 3.30 1.01 0.20 16.74 19.3 39.9 40.8
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Table-3 Physical and chemical properties of soil (continued).

Plot Bottom pH Total C Total N C-N ratio CEC Exchangeable cation Base Particle size
depth (H.0) (%) (%) (me/100g) (me/100g) saturation  distribution (%)
(cm) ' Ca._ Mg K Na (%) Sand Silt Clay
Nol19 5 5.30 5.87 0.51 11.4 51.61 19.97 10.26 1.49 0.17 61.80 36.1 27.3 36.6
15 5.37 3.70 0. 36 10.3 47.52 13.23 10.37 2.26 0.20 54.86 23.3 33.0 43.7
30 5.06 2.77 0.27 10.1 36.47 2.68 4.63 1.07 0.15 23.41 37.2 24.6 38.2
No20 5 4.90 19.63 1.19 16.4 81.47 34.42 9.68 2.02 0.22 56.88 20.5 33.3 46.2
15 4.80 8.81 0.73 12.1 73.31 25.29 9.91 1.10 0.27 49.89 21.8 33.8 44.4
30 4.80 5.91 0. 56 10.6 58.56 12.52 8.44 1.08 0.26 38.06 19.2 33.6 47.2
No21 5 4.89 4. 66 0.44 10.6 38.14 6.8 4.50 1.96 0.21 35.46 24.6 37.2 38.2
15 4.95 2.98 0.30 10.0 33.87 3.90 3.96 2.04 0.21 29.88 34.1 28.4 37.5
30 4.98 2.33 0.24 9.7 34.51 2.66 4.34 1.28 0.22 24.62 35.9 28.2 35.8
No22 5 5.37 6.60 0.48 13.8 51.40 19.20 6.71 2.06 0.10 54.62 40.6 26.8 32.6
15 5.35 2.91 0.28 10.4 38.44 10.21 5.75 1.23 0.13 45.08 41.6 25.5 32.9
30 5.14 2.37 0.24 10.0 36.32 4.24 4.64 1.22 0.16 28.26 40.8 25.0 34.2
No23 5 4.99 6.72 0.58 11.6 46.23 11.18 3.75 0.38 0.08 33.32 7.4 37.8 54.9
15 4.83 5.26 0.48 11.1 40.48 3.01 1.99 1.00 0.10 15.11 7.3 34.6 58.2
30 4.63 3.93 0.33 12.0 41.87 0.00 1.18 0.16 0.35 4.03 7.6 33.9 58.4
No24 5 5.19 7.49 0.62 12.2 50.17 16.55 6.50 1.27 0.23 48.93 21.2 35.9 43.0
15 5.13 3.47 0.32 11.0 36.91 7.25 4.77 0.80 0.17 35.19 23.0 34.1 42.9
30 5.01 2.30 0.21 11.1 36.69 3.34 4.53 0.49 0.22 23.38 30.7 32.5 36.8
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Fig.-2 Relationship between slope gradient and
particle size distribution of top soil.
(O : Clay content , @ : Sand content.
Regression — : y=-0.664x+54.5, R=0.732, n=24
» y=1.191x+3.1, R=0.772, n=24.
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Table-4 Correlation coefficients between clay content and soil characteristics.
Soil characteristics Soil depth (cm)

0-5 5-15 15-30
TotalC (%) 0.550** 0.578"" 0.610**
TotalN (%) 0.681***  0.643"" 0.523**
C-Nratio NS NS 0.468°
CEC (me/100g) 0. 450* NS 0.530**
Exc.Ca (me/100g) NS NS NS
Exc.Mg (me/100g) NS NS NS
Exc.K (me/100g) NS NS NS
Exc.Na (me/100g) NS NS NS
Basesaturation (%) NS NS NS
pH (H:0) -0.469" NS -0.514"°
Bulkdensity NS NS NS
Porosity (%) NS NS NS
Watermax. (%) NS 0.506* 0.605**
Airmin. (%) NS NS NS

*, **, ***: Significant at 0. 05, 0.01 and 0. 001 probability
level,respectively , NS : not significant, n=24.
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Fig.-3 Comparison of average value of site index
slope positions.
Columns and vertical bars indicate means and
ranges of site index respectively.
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Fig.-4 Relationship betwwen slope grandient and site

index in midslope and lower slope.
Regression : y=-0.098+26.97, R=0.720, n=15
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Summary

The relationships between the site factor and the growth of Cryptomeria were investigated in 24 stnads at
Myougodani, Himi city. The growth of Cryptomeria on this site was generally good, and the site index was 23.5 on
average. When the site indexes were compared based on the slope position, the index of the upper slope was lowér
than the midslope. However, no difference was observed in the index between the midslope and the lower slope. In
the midslope and the lower slope, the site index changed according to the slope gradient, and the index was low on
the steep slope and high on the gentle slope. The reason was that the soil water moved rapidly downslope on the
steep slope, and the soil was dry. Moreover, at this site, the soil clay content of the soil in the steep slope was low,

therefore it was thought that the water holding capacity and the nutrient availability were also low,





