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Studies on the Soils of Hinoki Forests
in Uwa District (1)

Akio TSUJITA*, Yukio NAKAJIMA* and Makoto ICHII*

Summary : Uwa District, Ehime Prefecture, has been known as one of the famous producing districts
of Hinoki (Chamaecyparis obtusa Sieb. et Zucc.). Uwa-Hinoki, generally called, is however, said to mean
Hinoki which is produced at the distinct area of UWa district, namely Yamada and its environs, and to
have very superial natures suitable for making “tozan”, a sort of Japanese fittings. To make clear the
reason why only in this area such Hinoki is produced, the authers have investigated the soils of Hinoki
forests in this district.

The results obtained are as follows:

1. In this district, the forest soils are generaly affected by Kuro-onji (a sort of black volcanic ash
soils), and it seems the degree of the effect to decide the natures of the soils to some extent.

2 . The soils that strongly affected by Kuro-onji are characterized with strong acidity, scarce exchange-
able Ca and very small satulation degree in the layers from upper to under. They contain however,
fairly much humus and nitrogen in not only upper but under layers, and physical conditions of the
soils are rather favorable as they contain proper quantity of gravels. Growth of Hinoki on such soil
is fairly good.

3. The soils of Yamada are affected most weakly by Kuro-onji, and their upper layers show weak
acidity, have fairly much exchangeable Ca and have high statulation degree. In the under layers
however, they show strong acidity and have scarce exchangeable Ca as same as the other soils. In the
layers from upper to under, they have very small amount of humus and nitrogen, and especially in the
upper layers those amounts are most little of the investigated soils. Physical conditions of the under
layers are rather unfavorable. Growth of Hinoki is not so good.

In the area near Yamada, the soils somewhat like Yamada are also seen here and there, but many
of the investigated soils have the natures middle of the abovementioned two types.

4 . In adition to such natures of soils, it may be supposed that mixture of Akamatsu that seen commonly
in this district controls the growth of Hinoki and promotes natural fall of branches, and in consequence

has some effect to produce Hinoki suitable for making “tozan”.
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Table 1. Meteorological condition (1961~ 1970)

. Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. TotalYealiVIean
5 Temp’CMean | 3.3| 4.0| 7.2(13.6|17.9|21.1|25.7|26.6|22.9|16.6|11.2| 6.3 14.7
e %iis Temp.’C Max. 7.7| 8.9(12.8|18.9|23.3|25.8(30.3|31.8|28.0|22.1|16.8|10.9 19.8
k%R Temp’CMin. |—1.2|—1.0| 1.6| 8.3|12.4|16.3 |21.1|21.4|17.8|11.0| 5.6 | 1.6 9.5
M7k Precipitation (mm) 81| 66| 105| 167 | 156 | 261 | 224 | 180 | 162| 96| 101 | 79| 1678 140
&% H % Number of snowfall days| 8.3 | 6.4 | 1.6 0.5| 3.9 20.7
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Condition of surveyed plots

11 Yamada
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20 B, ¥, BE, H, 20 l---- B, &, BE, ®
10Y R 4/6 TN 7.5Y R 4/4
30 30 ‘:«‘K).’O.
&4
40 a0 4] 2% .
B. ¥, Sk, #, Ao B. #, MUk, B
50 10YR4/6 50 o ¢ 7.5YR 4/6
60 [ 60 ‘o’
70 - 70 -
J#fiDirection : N65° E
fF#Hnclination : ~18° B865°E, £258°
+3ERSoil type : B¢ —soil Bc—Soil
Prof. No.1 Prof. No.2

Prof. No.1l, No.2

i e Altitude © 350m, fk#fParent material : ¥ # Silicious rock (ch),

43R Soiltype . Bc &Y

#h4 Forest age(year) : 434F, #imHeight @ 19m, MEE4ED. B. H : 20.6cm,

j?kztﬁ&No. of trees (per ha) : 9704

itk Vegetation :
EHAR, HITVE, VISNATYE, AR, FARYANT, PeUvY, LriryK, T7I,
HoRI, ¥oINLL, FYT7Y, A7) K7, a9¥ERYX, ¥Y7Tavy, $isp, LIHVF, aLT,

77K

# A4 Yakushidani

9m7-"-‘1-—’:—54~‘xi’?_ i v ik Prof. No.3

10 A ‘“{ﬁ 4‘04 oy 10Y R ?/3 == Altitude © 310m, F}#fParent material @ ch,

20 ____\_\__'_‘A;J__.,’ i 35'55’@1?‘;/’5‘" +3%%1So0il type : Bc %!

30 4 s 4 :“{ X ] . #A4rForest age(year) . 584F,

" _,---Zg---k--fa“.- Bi kAR B weepeioht :o24m, MIEEAD. B, H : 26.7en

50 4 (¢ o c A ARAEKNo. of trees(per ha) : 6044

60 9\2_/9 Hi%E © vegetation

70 4 T, YeuNy, PTUVX, F7UVX, a}rF, avY, t
X, AXIXF, ¥YT=ZUTAL, URXFY, YafE, 4XY

N20'W, 25° Yiav, TAAGTYT7, 72V, /7F7, avvRyX, NIV

Bc — soil X7, YyN)rFy, AXXx

Prof. No.3
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Prof. No.4 Prof. No.5

Prof. No.4, No.5
1= Altitude : 250m, BEf#fParent material : ch, +3%ISoil type : Bc %!
#h4Forest age(year) . 654F, fifiHeight © 20m, Mg D. B. H : 21cm,
MARZAENo. of trees(per ha) :© 13354
Hli4E Vegetation.
YT7TYNX, YA x, YeULY, TRYE, R/F, A4X, X3, ¥T=vs5 4, aVL, VI, K
FTRAEF, AUV, vaFE, ~NM/X, ~NFASYT, YU IVANT, $RAHXF, 724 F T, HHsp,
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Bc —soil N32°W, «31°, Bc—soil N45°W, «£31°, Bc—soil
Prof. No.6 Prof. No.7 Prof. No.8

Prof. No.6, No.7, ‘No.8
e Altitude ¢ 310m ~340m, Fh#fParent material : ch , +3#%ISoil type . Bc %
M4 Forest age(year) : 554, #if&Height : 16.4m, MEEED. B.H : 21.1cm
SEARAENo. of trees(per ha) © 104174
f#i4: Vegetation :
EHA%, TeE, AXIEF, YT72Us 4, YRSE, VIT, YALLFI, 2,57 3y, 2t
Z, vent, Yooy, Y avy, AT, TRy, ¥YT7Tayy, vIva, avY, AXF
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an P00 898X i B AR, T, fE# Altitude © 350m,

7 6‘_/:7%?&;1 %g bt Bkt Parent material : ch,

e _‘__\___"_:‘\__/_’_ A, R, B, B, +3ERSoiltype : Bc A

j‘; : m 5 gg% %%' - ﬂ(iFor.est zj\ge (vear) : 72~T744F

OOO #tE Height © 18.4m

o4 Og A Ma@E4ED. B. H : 23.7cm,

60 |7 O o T AAENo. of trees (per ha) : 131874

70 - 2t Vegetation :
EHAx, YeINLY, IFF, A2HX, FPXI, vt )
a7, AXIEF, YRFE, YTLIHX, EIVLFT, 41X
Yriawm, JANS, NIVHIXTF, 7AAFT, 77Y0, AT

N20°W, ~30° &

Bc —soil (Gravel soil)
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30 D--.-?_

04 ¥h
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Prof. No.10, No.11
1B Altitude : 255m, BiffParent material : ch, +3E%!Soil type : BcEY
tk4 Forest age (year) : 574F, #f# Height : 20m, MiZiEED. B, H : 26.7cm,
W AASNoO. of trees (per ha) : 76074
2k © Vegetation
EHAx, YVTASY, VIT, AXIEF, aVAL, ¥T=urA4, AIHXLXT, ¥YTLATHER,
A%, aF5, FoX3, ThX, oIy, Pont, 2H /04, IyNyyY, TrE, 770,
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Prof. No.12, No.13
fE & Altitude © 310m, fF#fParent material : ch, +3E%!Soil type : BD %Y
#4Forest age (year) : 514F, #i#Height : 19m, MEE#D. B, H : 22.7cm
MARAENo. of trees (per ha) : 14284
4 Vegetation :

YT=wr A, ATV X, eYh*x, TeYE, Aevay, veyvY, vYeIY,

L
H-A

A, RRE, BR, RREI0YR 3/3
A, B, R, RR¥IOYR 2/3

B, RRB, B, M 7.5YR 5/6

B, B, W, W 7.5YR 4/6
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20
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60
70
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90

N

L
F
H-A

A, ¥, BR~K, SRE 7.5YR 3/2

A, B, BE, R%¥, T5YR 3/3

B B, Hik, M, 7.5YR 4/6

B.

11°E, z12°

By —soil
Prof.No.13

) 27, T,

YLy, 4 XET, ¥VF, TIAL, $ALVANRT, *TATY, 724 FD, FFIFY

60

N30°E, £36°
BD—soil

Prof.No.14

Y F

L

"H—-A

AT A58, Hik, W, 7.5YR 3/4
BER, BRI ~Hik, #, 7.5YR 5/8

Prof. No.14

fE & Altitude @ 270m,

BEktParent material : ch,

+3%FISoil type : BD £

¥4 Forestage (year) . 554,

i Height @ 20m),

Mot D. B, H : 23.2cm,

SLAAENo. of trees (per ha) : 13304

itk Vegetation :
EHAx, $AF¥, X3, ¥7=v5 4, TkE,
TIIVX, $Ah/vRA, VagT, veyvT, ¥
TYRF, e, TIAHY, aV4L, v¥X, A
FRXEF, HovH, §T/ X, vu¥E, £ XL
Javw, =vYavy, ¥7ayy, 724+, XX
ErAnF, LAV T
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99 -’\‘—L‘\-.&’:’fi&’fl“‘“ A Prof. No.15
10 b A4 X | Ak mB-mR ooR, T5YR 372 =i Altitude © 380m,
20 4[5 | 6\--7- H}#4Parent material : ch,
) ; ) )
304 75 O A A As o0, K~ER, B, 7.5YR 22 +4E#Soil type : BD (Colluvial soil)
40 4 —5—-‘*—-""\: S #4 Forest age(year) : 304F,
1 A s b
50| € S Al B osm, mi-me @, 7svr o i Height 120.5m,
60 1< Q\Q MiZE4ED. B. H : 19.3cm,
70 | /1‘7\},%—-- SLAAENo. of trees(per ha) : 196374«
\ & B, R%, Hik~%E, M, 7.5YR 3/4 itk Vegetation :
80 -
o Q e EHAX, 3T/ %, M IF, HIIVE, V3
""""""""" 7, TShy, TkE, v5Yu
100 -
N60°W, £18°

BD —soil (Colluvial soil)

Prof. No.15

cm

L
F
H—-A
10
A,

R, Hik, M, 7.5YR 3/4
20
30
A; ¥, ik, ¥, 7.5YR 3/3
40
50
60

70 BRRBE, Bk, #, 7.5YR 4/6

80

100

N45°W, £29°
Bp—soil

Prof. No.16

Prof. No.16 (7 7% ~7iE%ZMixed with AKAMATSU)

#E & Altitude : 400m,

H}#tParent material : ch,

+35ERISoil type : Bp &Y

#4 Forest age(year) : 1104E,

#i& Height @ 27m,

MaEE 4D, B. H : 38.5cm,

SLAAENo. of trees(per ha) : 3374

k4 Vegetation ©
g7)X, T7HY, ¥ya¥E, Vav7, ~4/
X, E¥AX, 2V4, vIT, T, ¥7=v
YA, HIIVE, ¥TALATYX, 2T/ X, LT
YXLXT, PeUNY, YALFVANT, 5P

o, av%

NV 1ROSWERRUER

ZWrE & ) RBALAIHRI L 2 BRI O W, LRI R 2 FARLEREBR2ISRT LB TH S, £72,400ccs

FREVE 2 AW TERS JNUSERR L2 H3EIcH T,

HRARBOMEM 2 LR E, 2FMITH L TERT LT

KINDEHICH D, &b, KM L 5 HEORIUS, £E 0 ~ 5 emblshd, FEE - KRG ICHIEE ZITF
5728, 49 LHEWHEHCHRIES»F—ELET, FLhTEBTINERSLDLH S,
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Table 2. Chemical properties of the soils

5 maxm| BIRMEE R Exch.Base
L] Bfr | & |pH |pH C N SR (m.e. /100 g)
ngle Hori- | Depth V1 C/N [Exch.
No zon (cm) | (H;0) | (KC]) % | % me100 cq | Mg | Total | DS:
: &) (%)
A 0~10 | 6.38(5.22| 1.1 3.55/0.1819.7|17.00| 9.56| 1.43 |11.98| 70.4
1 B, 10~35 | 4.7213.97 | 29.8| 0.37|0.05| 7.4115.38| 0.29/0.82| 1.14| 7.4
1] H
B, 35~60 | 4.84 | 4.07 | 21.2 | 1.12|0.08 | 14.0 |13.60| 0.90| 0.20 | 1.28| 9.4
A 0~10 [5.23|4.25| 6.7 | 3.71/0.24 | 15.5|16.38| 3.87|1.48 | 5.82| 35.5
Yamada
2 B, 10~25 [ 4.89|3.99|17.5| 1.79/0.13 | 13.8 |12.15| 0.75| 0.63 | 1.46| 12.0
B, 25~65 | 4.78 |1 4.07 [ 20.8 | 1.64|0.14 | 11.7 {10.83| 0.23| 0.43 | 0.69| 6.4
A 0~5 |4.94]4.00|18.5|12.19| 0.56 | 21.8 {29.35| 2.55|1.90 | 4.67| 15.9
E
B, 5~20 |4.63 4.05|22.6 | 3.76/0.19|19.8 [{16.35| 0.08]/ 0.38 | 0.88| 5.3
3
B, 20~40 | 4.67 | 4.07 [ 20.4| 2.90{0.19 | 15.4 [17.15| 0.16| 0.32 | 0.52| 3.0
Yakushidani
C1 40~60 | 4.74 | 3.97 | 26.1 | 0.61] 0.07 | 8.7 [15.03| 0.25(0.23 | 0.57| 3.8
A, 0~4 |3.72]3.32|43.4(17.21| 0.63 | 27.3 {38.95| 0.08| 1.07 | 1.22| 3.1
A, 4~8 |.3.95]3.57|45.9(11.75/0.37 | 31.8 {28.03| — 0.25| 0.48] 1.7
4
%5 2] B: 8~30 |4.28(3.90|26.2| 2.47{0.14 | 17.6 {14.23| — 0.31| 0.33] 2.3
B. 30~50 [4.44|4.02|19.6 | 1.27(/0.08 | 15.9 |11.58| — 0.28 | 0.33] 2.9
Gonai A 0~5 |3.88(3.11|55.9(27.00{ 1.04 | 26.0 {67.37| 1.75/2.30| 5.07| 7.5
5 B: 5~20 |4.39(3.72|19.8 | 5.27| 0.20 | 26.3 [23.60| 0.12{ 0.60 | 0.90{ 3.8
B. 20~50 | 4.53|3.81|34.5| 1.07{0.07 | 15.3 |14.48| — 0.25| 0.28| 1.9
A, 0~5 [6.02]5.23| 1.7 | 5.14|0.34 | 15.1 {23.50/12.18| 3.49 |16.38| 69.7
A, 5~10 | 5.60 | 4.48 | 2.8 | 2.93|0.25|11.7 |18.23| 5.59| 2.83 | 8.92| 48.9
6
B, 10~40 [4.93|3.74|44.6 | 0.70/0.09 | 7.8|14.81| 0.72|0.89 | 1.91| 12.9
B. 40~70 | 4.94 | 3.69 | 50.5 | 0.31|0.07 | 4.4 |14.85| 0.12|1.01 | 1.56{ 10.9
A, 0~2 |4.70|3.68|25.8| 6.54| 0.40 | 16.4 {22.97| 4.33| 2.04 | 7.16| 31.2
A, 2~5 |4.73]3.66|34.8| 3.95/0.25|15.8 |18.76| 1.72| 1.23 | 3.37| 18.0
¥ H 7
B, 5~40 | 4.90 | 3.71|40.4 | 0.87|0.12| 7.3 |14.03| 0.45[0.79 | 1.71| 12.2
B, 40~95 | 4.91 | 3.72|45.9| 0.26/0.06 | 4.3 |13.35| 0.14]| 0.67 | 1.13| 8.5
Noda
A, 0~5 |4.64|4.16|25.2 | 8.39|0.37 | 22.7 |23.48| 0.11/ 0.30 | 0.86| 3.8
A, 5~15 | 4.80(4.29|27.7| 5.03| 0.26 | 19.4 {19.48]| 0.13]{ 0.26 | 0.77| 4.0
8
B, 15~40 [ 4.83|4.26 | 32.0| 0.89/0.10| 8.9(13.48| 0.18| 0.13 | 0.57| 6.4
B, 40~60 | 4.75|4.20|35.9| 0.83| 0.07 { 11.9 |14.03| 0.05| 0.10 | 0.37| 3.1
A, 0~10 [6.08|5.42| 1.4| 7.08/0.37|19.1(23.76/11.66| 2.70 |15.25| 64.2
9
A, 10~25 [ 5.48 | 4.49 | 8.7 | 3.19/0.19|17.0|16.51| 3.13| 1.42 | 5.24| 31.7




- i%%.“ﬁie EME X Exch. Base
= HEﬁE gﬁ thg pH | pH C N C/N E xch (m.e. /100 g)
Profile S ep Y1 e/
No. 2y (em) | (H,0) (KCD % | % T ca | Mg | Total P%§
¥H Noda 9 B 25~40 | 5.13]4.18(20.0| 1.12/0.09 | 12.4 [12.76| 1.36 | 1.05 | 3.16| 24.8
A, 0~5 |4.47 14.04|30.5(12.74| 0.55 | 23.2 [25.29] 0.16 | 0.30 | 0.85| 3.4
A, 5~15 | 4.80 | 4.27 | 24.7 | 4.47|0.22|20.2|15.30| 0.09 | 0.16 | 0.66| 4.3
10
B. 15~30 | 4.86 | 4.31|22.2| 1.62/0.14 | 11.6 {13.44| 0.08 | 0.13 | 0.48| 3.6
3 bed
B. 30~55 | 4.89 | 4.30 | 26.7 | 0.92] 0.07 | 13.1 {11.07| 0.09 | 0.23 | 0.73| 6.6
A, 0~5 |4.58|4.07|24.8| 7.39/0.39|19.0(20.38|0.15|0.26 | 0.80| 3.9
Onikubo
A, 5~15 |4.834.29|25.2| 3.40/0.19 | 18.0|15.31| 0.08 | 0.13 | 0.54| 3.5
11
B. 15~30 | 5.00 | 4.34 | 24.0| 1.50| 0.12 | 12.5[13.27{ 0.13 | 0.23 | 0.65| 4.9
B. 30~50 | 4.97 | 4.26 | 29.4 | 0.87] 0.08 | 10.9(11.03| 0.16 | 0.33 | 0.84| 7.6
H-—A| 0~5 [4.55]4.16|10.7|26.75| 1.09 | 25.5 |36.55| 9.96 | 3.55 |13.78| 37.3
A, 5~15 | 4.62|4.11|19.3 |11.96| 0.50 | 23.9 |34.40| 0.85| 0.86 | 1.89| 5.5
12 A, 15~30 | 4.60 | 4.17 | 16.4 | 7.57| 0.41 | 18.5(29.33| 0.05 | 0.49 | 0.57| 1.9
B, 30~55 | 4.59 | 4.19113.3 | 1.70/ 0.13 | 13.1 [16.50{ 0.11 | 0.52 | 0.69| 4.2
B. 55~85 | 4.47 | 3.81|36.6| 0.70/0.10 | 7.0[17.87/0.38|0.71 | 1.16| 6.5
H-—A| 0~5 [4.16]3.49|33.3|35.86| 1.41 | 25.4 {38.10{ 2.53 | 3.91 | 0.97| 18.3
Torigoe
A, 5~10 | 4.74 | 4.11 | 18.7 | 9.63| 0.48 | 20.1 |34.23| — |0.81| 0.93] 2.7
13 A, 10~35 | 4.95[4.31| 9.3 | 3.80|0.32|11.9|23.38/0.21|0.33| 0.57| 2.4
B, 35~50 | 4.81|4.09(19.1| 1.40]/0.13 |10.8 [18.08/ 0.31 | 0.41 | 0.80| 4.4
B. 50~80 | 4.77 | 3.91|29.2| 0.80{0.11 | 7.3|16.68/0.12|0.26 | 0.48| 2.9
H-A| 0~5 |3.40|2.89|59.8(24.31{1.09 | 22.3|32.10{ 0.41 |0.39| 1.88| 5.9
H i
A 5~15 | 4.07 | 3.62 | 37.8 | 4.97| 0.21 | 23.7 |23.08| — 0.21| 0.25] 1.1
14
B 15~50 | 4.47 | 3.97 | 15.0| 1.26{ 0.08 | 15.8 |15.63| — 0.20 | 0.25| 1.6
Tanae
C, >50 4.4314.06|12.6| 0.69/0.05|13.8 | 6.30| 0.04 | 0.16 | 0.21| 3.3
H-A| 0~5 |4.45|3.90|17.8[15.59| 0.77 | 20.3 {35.18| 3.40 | 1.92 | 5.73| 16.3
A, 5~20 | 4.33|4.00|25.6| 8.97|0.52|17.3|29.08| 0.56 | 0.69 | 1.34] 4.6
15 A, 20~35 | 4.64 | 4.17 | 20.5 | 4.48]0.37 | 12.1|21.85/0.12 [ 0.24 | 0.33| 1.5
B E B, 35~50 | 4.69 | 4.18 | 16.9 | 3.47| 0.26 | 13.4 |22.58| 0.04 | 0.22 | 0.31| 1.4
B. 50~90 | 4.74 | 4.13 | 22.3 | 2.08/0.17 | 12.2 |19.38| — |0.45| 0.49| 2.5
Kamimatsuba H—-A| 0~5 |4.13|3.5232.9|18.36/0.77 | 23.8 |38.08| 0.37 | 0.38 | 0.82| 2.2
A, 5~25|4.48|4.07|21.3| 4.91|0.24|20.5|21.60, — |0.28| 0.49| 2.3
16
A, 25~40 | 4.52 |4.09|20.2| 3.38/0.19|17.8(20.90| — |0.27 | 0.29| 1.4
B 40~85 | 4.50 | 4.09 | 19.3 | 1.25/0.10 | 12.5 |12.38| 0.06 | 0.29 | 0.56| 4.5
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Table 3 Physical properties of the soils

fis

- ot P 3
l};g . - ZAEMLK Indication of the total v;l;me;:;\) " ngétggii?; i ﬁéﬁ
5 73 73 Nk i

Profile | Horizon e éﬁl:et & L %lﬁi ﬁgg ﬁ;’;ﬁ ﬁ:}:' i %}gug{e AR st | R gi?i?}]’]ea

Mo (em) | soil | Gravel | Root |sity It\ﬁ(r)és' water |air ] igﬂl/)

capacity|capacity Gvavel | Soil

: A | 0~5[25.2] 1.2] 4.1]69.5|31.4|43.0|26.5|60.0|2.41 |2.26|59.5| 496

i i B, |15~20|38.2| 4.0| 0.2|57.6|40.4|53.1| 4.5|89.1|2.70|2.23|84.3| 88
A | 0~51[30.1] 4.4| 0.8]64.7|22.0|29.4|35.3|73.7|2.68[2.32|69.1| 28

Yamada 2 B, |15~20|35.5| 8.4| 0.3|55.8(27.3|44.3|11.5|92.2|2.67|2.37 | 81.5| 130
B, |35~40|33.8| 6.2| 0.1]59.9|34.9|49.6|10.3|83.7|2.69|2.32|78.1| 81

% B A | 0~5[20.6|10.0| 3.4|66.0[21.6|27.1|38.949.9|2.55|2.10|70.0| 17
Yakushidani i B, |25~30|25.9| 4.6| 0.2|69.3]40.8(61.8| 7.5|64.5|2.68|2.37|72.3| 62
A, | 0~5 |15.1| 3.4| 5.7|75.8|35.2|51.1|24.7|32.5|2.65|1.95|48.4| 116

% " 4 B, |15~20|29.3| 6.8| 0.8]63.1|35.1|52.3|10.8|75.0|2.68|2.37|75.4| 21
B, |45~50|30.4| 8.5| 0.1|61.0|28.7|45.4|15.6|87.3|2.72|2.62 |73.9| 156

Gonai A | 0~5]16.1| 6.7| 6.7|70.5[29.3|37.7|32.8|36.4|2.74|1.96|52.8| 50
5 B, |20~25|25.9| 4.4| 0.2|69.5|29.2|52.5|17.0 | 64.4 | 2.70 | 2.37 | 69.4 | 100

C, |45~50|48.1| 5.1| 0.1]46.7|28.9|41.1| 5.6|128.8|2.67 | 2.54 [94.6| 23

A, | 3~8|21.8] 8.8| 0.5]68.9(31.1|38.430.5|63.5]|2.69 | 2.64 67

6 B, |12~17|26.4| 7.1| 0.8]65.7|36.5|43.3|22.4|80.8|2.67|2.62 82

B, |35~4028.7| 7.9| 0.4|63.0|33.6|40.4 |22.6|86.5|2.70 | 2.66 74

B, | 5~10|25.8| 3.4| 1.9]68.9|34.3|42.4(26.5|67.0|2.77 | 2.46 174

# H 7 B, |15~20|33.4| 3.9| 0.6|62.1|35.4|42.4|19.7 |94.5|2.75|2.54 13
Noda B, |40~45|31.0| 4.7| 0.5|63.8|46.8|52.7 | 11.1|89.4|2.72 | 2.63 5
. A, | 5~10|24.6| 5.8| 0.6|69.0|26.7|41.5|27.5|70.1|2.70 | 2.67 130

B, |15~20|31.7| 6.1| 0.5|61.7|38.3|51.6[10.1|89.5]2.67 |2.64 44

A, | 2~7|22.0|11.0| 0.2|66.8|29.0|46.2|20.6|63.7|2.71 | 2.57 305

’ A, |15~20[23.3|16.0| 0.859.9|23.9|35.5|24.4|73.8|2.69|2.63 78

10 A, | 3~8 [18.5| 3.9| 0.5|77.1|25.8|37.1|40.0|43.1|2.68]2.22 150

o g A, | 5~10|21.5|10.4| 0.4|67.7|23.0|35.8|31.9(61.1|2.69|2.53 97

Onikubo 11

B, |15~20|30.1| 7.0| 0.2]62.7|33.5|46.4 |16.3|86.2|2.70 | 2.66 59

H—A|0~5 |19.4| 0.2] 6.0|74.4|38.0|51.7|22.7(37.1|2.69|1.79|63.4| 76

A " 12 A |13~18(20.7| 0.6] 1.4|77.3|38.4|64.9|12.4 | 41.8/2.72|1.97 | 66.5| 58
B, |35~40|26.3| 2.6| 0.4|70.7|44.2|67.3| 3.4|56.9|2.62|2.10 |80.2 | 100

S ase H—A|0~5 |14.3| 0.3| 9.5|75.9|29.3|33.4|42.5|26.5|2.56|1.68|60.2| 16
13 A, |20~25|23.3| 0.7| 1.5|74.5|38.5|64.5|10.0|50.1|2.68|2.11|76.1| 92

B, |50~55|33.1| 0.9| 0.2]65.8(39.9|59.1| 6.7|74.9|2.62|2.24 |78.4| 71

i - i H-A|0~5 [17.5| 6.7| 2.5|73.3|22.8|33.6|39.7|42.4|2.65|2.21|55.9| 252
Tanae A 12~17 | 25.9 | 11.5| 0.1 |62.5|24.3|47.5|15.0|68.3|2.65|2.33|73.8| 27
H-A|0~5 |24.4] 81| 2.0|65.5|33.8|52.7|12.8(53.3|2.68|1.96|71.7 7

o % 15 A, |15~20|24.2| 8.5| 0.2|67.1|32.9|56.2(10.9|53.0|2.65|2.00|71.2| 64
B, |80~85|32.8| 9.1| — |58.1|34.7|51.4| 6.7|82.7|2.76|2.30|80.0| 52

Kamimatsuba H-A|0~5 |22.4| 85| 1.1(68.0|36.0|57.2|10.8|48.8|2.67|1.97 |64.0| 172
16 A, |25~30|28.5| 7.7 0.1]63.7|31.7|51.1|12.6|74.1|2.68|2.39|76.2| 102
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