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Relation between the physical and chemical properties of forest
soil and slope topography in a natural Fir-Hemlock forest of
the Ehime University Forest in Komenono

Akio TSUJITA, Ikuo NINOMIYA, and Kazuhiko OGINO

Summary . The movement and accumulation of soil elements on the slope in a natural Fir
-Hemlock forest, which developed on the parent material of granite, were analyzed. The
results obtained are summarized as follows;

1. The A-layer became thicker in the lower part of the slope. The amount of fine soil and
gravel increased in the lower. The content of clay was very low, under 10 per cent. Since
the increment of fine soil in the lower was due to sand, the volume weight was high. The
changes of soil elements along the slope were remarkable at the surface layer, suggesting
that the movement of these solid elements at the surface layer is heavy.

2. Although the water permeability was great in general, the relation to the slope
topography was not clarified.

3. Porosity and maximum water holding capacity were greater in the upper part of the
slope. It appears that the ability of water storege in the lower is inferior to the upper.

4. The total amount of carbon in mineral soil was within the range 41-102 ton/ha + 50 cm
and increased in the upper part of the slope. The total amount of nitrogen was 3.6-6.8 ton/
ha « 50 cm and the effect of slope topography was negligible.

5. The amount of exchangeable (Ca+Mg) was within the range of 260-1250 kg/ha « 50 cm
and increased markedly along the slope from upper to lower. This resulted in a
weakening of pH and exchangeable acidity in the lower part of the slope.
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Tab.l  Conditions of surveyed plots and description of soil profile
Stream | Plot | Alti- Type | Direc- Inclina- |Topogra- i Depth Soil Gravel | Struc-
. tude . . R phy |Horizon
line No. (m) of soil tion tion (Deposite) (cm) colour (%) ture
. A | 0—5 | 10YR2/3 | 469 or
. . —| B 5—28 | 10YR3/4 | 24.3 n
109 8211 Bo | S3OW | 3T\ ANRRE o s T T0YRA/G | 37.0 | bk
(@1TL) |7C, [45< | 10YR6/6 | 55.7
g A, 0—5 | 75YR3/3 | 40.4 cr, n
o ﬂ 220 | Ae [ 520 [75YR3/4| 32.9 | bk,n
207 | 808 | Bow | S47W 35 ol B. | 20—35| 10YR4/6 | 39.8 -
s B, |35—50| 10YR5/6 | 41.2 | —
A (@177 B, [50—95| 10YR6/6 | 44.7 | —
N A 0—5 | 10YR2/2 | 51.2 | cr, bk
fHET |
. A i A, | 5—18 | 10YR2/3 | 42.5 | bk
304 | 783 | Bp | S68W 34 :ngfm & TR s 3T |k
(#@1TE) B [35-50| 10YR4/4 | 47.7 | bk
%4@;5%5 A, 0—8 | 10YR2/2 | 40.7 cr
. .| BhaE A, | 820 | 10YR2/3 | 41.7 | cr, bk
503|768 | Bo | S3OW | 35 (“fﬁi A, 20—z | 10YR3/3 | 46.8 | Dbk
‘Tt B 42< 10YR5/4 | 54.5 -
plEEE] A 0—8 | 10YR3/2 | 20.5 | gr, n
113|843 | Bs | S34W 28" |/NBHWE| B, | 8—35 | 10YR4/6 | 22.2 | bk, n
(BRE+L) | B, |35< 10YR5/6 | 32.5 bk
H—A | — |7.5YR2/3| 27.0
siE | A | 0—12 | 10YR3/4 | 23.6 n
211 | 826 | By | S36'W 35° B. |12—30| 10YR4/6 | 23.0 | bk, n
(#®®+)| B, |30—80| 10YR5/8 | 30.8 | bk
B B, |80—120| 10YR6/8 | 42.2 —
% . %’g A, 0—8 | 10YR2/2 | 47.4 n
. . |# m| A [8-25| 10YR3/2| 47.9 | bk, n
309 | 814 | Bow | S3SW | 42 e B T95—40 [ 10YR3/3 | 5.0 | Dbk
wAt+) | B: | 40—65| 10YR4/4 | 57.3 —
H o a| A | 0—15 | 10YR2/3 | 45.3 | crn
507 | 792 | B, | S12°W 40 |4 | A, |15—30| 10YR3/3 | 44.1 | bk
(#®%+) [ B | 30—65| 10YR3/4 | 53.6 —
S kg | A 0—6 | 10YR3/2 | 28.2 |Legr,gr
. . |# ™ wm| A, | 6—12 | 10YR3/4 | 29.0 | bk
B 1
610 855 ? SIE . # L B[ B [12—45]| 10YR4/4 | 35.1 bk
G&Mt) [ B, |45—70| 10YR5/4 | 45.6 -
4 | FH | — 5YRZ/3 | 41.3
o A | 05 [T5YR3/3[ 39.9 | grn
708 | 804 | By | N63W b @g A, | 5—10 | 75YR3/4 | 17.8 n
C ’( o B, |10—40| 10YR5/8 | 42.6 | bk
W) B, Ta0—70 | 10YR6/6 | 47.9 | —
?\:I'E—F'EB Ax 0—15 10YR2/2 43.2 bk, Ccr
. . o A, |15—32] 10YR3/3 | 41.0 | bk, n
605 | 777 | B S68°W 25 Big ’
TB AR [ 5 0 | 10YR3/4 | 48.1 | Bk
(B7E) B, [60< | 10YR4/6 | 44.4 | —
SIE LR A, 0—8 10YR2/2 40.7 cr
. TORIE [ A, | 8—20 | 10YR2/3 | 41.7 | cr, bk
503 | 768 | B S30°W 35° e 2 ,
i B R, 20—z [ 10YR3/3 | 46.8 | bk
w|TE) B [42< 10YR5/4 | 54.5 —

X gr:

Granular structure, L-gr:Loose granular structure.

bk: Blocky structure, n : Nutty structure, cr : Crumb structure.
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WET 2, R FETIE Ao BEE L RERT 25, 52 LI ARDIRIT R /N2 & TERSMEI K
em® LB (HER) 46025 1E01E, BEEOHBENE LD ThRL, BHOREL*E T 2H
i, A Bid30~40emTRIAE LEIZ S s DV EL k2, 2> TREHFCE T2 ABE
S DOHERE (Tab.l, Fig2) %45 &, RHA LI S FERIZH» T TIEREL &0, A~A,BIc#s5
b5 2L5%%%, Lichio TRETETIE, ML E® 2 EEHRIE FEETHEAT 2 HE %R
o

BEORAEMSICB I 2 EESG (Tab. 2, Fig. 2) 13, @42 @UTTE (LEEE50cmDE
8T, UTHEDL) %<, RE (RZLEBHEO AR, AJBRZET, UTHEL) toxn
Vo FHCRIA EED Plotll3, 211, 8100RELETIX 9 WUATDOEZE & v, BREAOHEER %
BHOMNICELTWwWE, ZOBERPREMELS 45 L, TERIETIE -EOEAE RS 2L,
EBLECTRMELZ THT21EZEHAT 5, Z0ABIEPEOME FE» & FTEHAOEINMER
5, BAKICE 2 EMOBE L S NI —ERERYORARIS 5 LB WHSZ I ENTE 3,

Tab.2  Physical properties of the soils

Indication of the toal volume (%) volume | Permea- [Moisture| & _ccine

Str.eam plot Typf_g o Horizon s Fine R Poro- | Mois | Max. | Min. | weight | bility S"‘ttig;a' gravity (g/ar)
line | No | Soi fem) | goil | Orevet | ROt iy | twre | water | i o mmin| ) [F TG

A J0—5] 13.2] 12.7] 1.0] 73.1| 13.3] 47.8] 25.3] 34.1] 46.0] 27.8 2.20] 2.61

109| Bg B, 20—25| 22.5| 6.2| 0.9 70.4| 18.7| 57.9 12.5| 57.8| 62.0| 32.3| 2.39] 2.61

B, 40—45] 21.7| 21.9] 1.4] 55.0{ 12.8 43.5| 11.5| 74.4] 172.0| 29.4| 2.63| 2.62

A 1 0—5] 18.5] 10.1] 0.7] 70.7] 17.1] 30.6] 40.1] 53.9] 154.0] 55.9] 2.60] 2.67

207| Bow | By |25—30] 26.4] 15.8] 1.5/ 56.3| 13.8| 40.9| 15.4| 86.1| 121.0| 33.7| 2.70| 2.67

A B, [40—45| 29.3] 18.7] 0.1] 51.9] 13.5| 41.0{ 10.9] 98.5/ 112.0| 30.5| 2.73| 2.67

Ay [ 0—5] 21.2] 16.1] 0.5] 62.2] 19.8] 38.7| 23.5| 64.8] 187.5] 51.2] 2.54 2.62

304| Bp A, (25301 24.7) 13.2| 0.3] 61.8] 25.5| 46.8| 15.0| 73.2| 167.0| 54.5| 2.56| 2.63

B |50—55| 20.3] 24.3] 0.1] 55.3| 17.8] 36.4] 18.9] 69.7| 172.0| 48.9] 2.60| 2.63

Ay T0—5] 24.0] 17.7] 0.2] 58.1] 17.5] 41.7] 16.4] 76.6| 127.5] 42.0] 2.6l 2.62

503 | Bp A; 1520 24.5 19.4] 0.0| 56.1| 14.5| 42.2| 13.9] 78.2| 275.0| 34.4| 2.57| 2.63

B, 165—70| 22.7| 24.8] 0.6 51.9| 12.2| 34.4] 17.5| 78.5| 243.0| 35.5 2.58| 2.63

A [0—5] 21.1] 3.4 1.2 74.3] 22.1] 57.2] 17.1] 53.3] 202.0] 38.6] 2.41 2.60

113| Bs B, [30—35] 20.4| 7.1) 0.5| 72.0| 17.9] 57.3| 14.7| 55.8| 126.5| 31.2| 2.52| 2.61

B, |45—50| 23.5| 14.1] 0.3] 62.1| 18.3] 48.2] 13.9] 72.1| 214.0| 38.0| 2.63| 2.62

A T0—5] 15.7] 7.9 1.6] 74.8] 23.3] 38.0] 36.8] 42.4] 78.0] 61.3] 2.45] 2.67

911! Be B, [18—23| 22.4| 4.4] 1.6| 71.6| 31.4] 55.9| 15.7| 64.6| 163.0| 56.2| 2.71| 2.67

B, |40—45| 23.4| 7.2| 0.1] 69.3] 28.4] 51.3| 18.0| 68.7| 133.0| 55.4| 2.72| 2.67

B B; |90—95| 23.6] 15.4] 0.1] 60.9] 20.0] 44.9] 16.0] 76.0| 180.0| 44.5| 2.73| 2.67

A; [ 0—5] 21.8] 18.1] 0.5 59.6] 17.3] 44.4] 15.2] 69.1] 656.0] 39.0] 2.57| 2.63

309 | Bow | Ar |15—20] 22.5| 19.2| 0.2| 58.1| 15.5| 39.7| 18.4] 73.0| 455.0| 39.0| 2.61| 2.63

B, [35—40| 19.9] 29.1] 0.1] 50.9] 11.9] 33.3] 17.6| 74.0| 344.0| 35.7) 2.64| 2.63

A 10—5] 20.0] 18.7] 1.8] 59.5] 17.4] 36.6] 22.9] 68.6| 408.0] 47.5] 2.72| 2.67

507 | Bp A, |18—23] 20.4| 22.0| 0.4 57.2| 16.0| 33.0| 24.2| 71.1| 276.0| 48.5| 2.76| 2.67

B |40—45] 21.8] 21.8] 0.2] 56.2] 15.2| 32.9] 23.3| 77.3] 190.0| 46.2| 2.77| 2.67

A T0—5] 22.9] 8.9 1.7] 66.5] 14.0] 46.7| 19.8] 64.4] 259.5] 30.0] 2.51] 2.62

810| Bs A, |15—20 24.9] 9.3] 0.4 65.4] 13.4] 42.1| 23.3| 71.7| 173.0/ 31.8] 2.59| 2.61

B [40—45| 22.3] 23.8] 0.4] 53.5| 11.4] 33.5| 20.0| 77.4] 234.0] 34.0| 2.63| 2.63

A 10—5] 16.6] 11.2] 0.6] 71.6] 21.8] 41.8] 29.8 46.9] 205.0] 52.2] 2.49] 2.67

708 | Bs B, [20—25| 24.9| 6.5 0.3] 68.3| 31.7| 52.2| 16.1| 71.8] 115.0| 60.7| 2.69| 2.67

C B, [50—55| 22.8] 22.5] 0.1] 54.6] 14.0] 31.2] 23.4] 75.9] 292.2| 44.9] 2.58| 2.67

A, [0—5] 20.9] 15.0] 1.2] 62.9] 18.3] 38.7| 24.2| 63.3] 181.0] 47.3] 2.54] 2.63

605| Bp A, |20—25 24.4] 17.8] 0.2 57.6| 12.1| 42.6| 15.0| 76.2| 182.5| 28.4| 2.56| 2.63

B |50—55| 26.6] 15.4] 0.1 57.9] 13.8] 45.8] 11.1| 80.7| 154.5| 29.5| 2.56| 2.63

A, [ 0—5] 24.0] 17.7] 0.2 58.1] 17.5] 41.7| 16.4| 76.6] 127.5| 42.0] 2.61] 2.62

503 | By A; |15—20] 24.5| 19.4| 0.0 56.1) 14.5| 42.2] 15.9| 78.2| 275.0| 34.4] 2.57| 2.63

B, [65—70] 22.7| 24.8] 0.6] 51.9] 12.2| 34.4] 17.5| 78.5| 243.0] 35.5| 2.58] 2.63

Tab3DRZFEMEKICOWTHS &, Kitid 3~2%O&FHICH D, FOKREBFZI0BLUAT TEL
v, EEBETELETIE, EETEWEEZRT, £BPlotlls, 211 TKEWHEEZ DI
WEHEROBRWICL 2D THD, BURBEHOPItSIOTH L D R > En{ERZ L 2DI1F, XK
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Tab.3 Mechanical composition of the soils

Percent. based

e | Mot [Horison EPih—on the fre selidh_) O
B, | 5—28| 66.5/ 20.5| 13.0/ SL

109| B, |28—45| 81.9| 12.4] 5.7| SL

C |45— 92.1| 4.9 3.0] LS

A, | 0— 5| 79.8/ 10.1| 10.1] SL

207 | A, | 5—20| 82.6/ 9.3 8.1] SL

A B, [35—50| 88.2| 6.4 5.4 LS
A, | 5—18] 79.9] 13.11 7.0| SL

304 | A, [18—30| 79.8| 10.4] 9.8/ SL

B [30—50| 81.7| 9.0/ 9.3 SL

A, | 0— 8| 85.4| 4.3 10.3] LS

A, | 8—20| 88.2| 6.5 5.3 LS

503 | A; [20—42| 89.0| 6.9 4.1] LS

B, |42—70[ 91.2| 4.9/ 3.9/ LS

B, |70—80| 92.9| 3.7 3.4/ LS

A | 0— 8 59.9| 19.4| 20.7| SCL

113| B, |8—35| 65.7| 24.8] 9.5/ SL

B, |35— 76.7| 12.7| 10.6| SL

A | 0—12| 59.5| 18.8| 21.7| SCL

211| B, [12—30| 59.5| 36.5| 4.0/ L

B, |30—80| 70.6| 17.9/ 11.5| SL

B A, | 0— 8| 83.3 9.0/ 7.2| SL
309 A, |8—25| 88.2] 5.4/ 6.4] LS

B, |25—40| 92.4| 2.5 5.1| LS

B, |40—65| 92.1| 3.0/ 4.9| LS

A, |0—15| 81.9] 9.6/ 8.5/ SL

507 | A, |15—30| 87.2| 6.1] 6.7 LS

B |30—65| 89.9| 4.9/ 5.2/ LS

A, | 0—6 | 75.9] 11.3| 12.8] SL

810 A, |6—12| 78.0| 10.6| 11.4| SL

B, |12—45| 82.7| 8.1 9.2| SL

B, [45—70| 89.0/ 7.0/ 4.0/ LS

A, | 0—5| 70.8/ 13.4| 15.8/ SL

708 | B, [10—40| 75.3| 14.4| 10.3| SL

C B, |40—70| 88.0| 5.6/ 6.4 LS
A, |0—15| 73.5| 11.1| 15.4| SL

605| A, [15—32| 75.4| 11.8/ 12.8/ SL

B, [32—60| 79.4| 9.3 11.3| SL

A, | 0—8 | 85.4] 4.3 10.3] LS

A, |8—20| 88.2| 6.5 5.3 LS

503 | As |20—42| 89.0/ 6.9] 4.1| LS

B, [42—70| 91.2| 4.9 3.9| LS

B, |70—80{ 92.9| 3.7 3.4/ LS

% LS: Loamy sand, SL: Sandy loam, L : Loam,

SCL: Sandy clay loam
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pH O&MERMGE D EEBH & FERIC W72 2H#F (Figd) ¥, £, TEIELIRETEHTH &
BHEENABND, TR LT, BERBE (V) OERZTAHACEZCLIZBWELIETL,
BREE»RVEES, COEARKBEIBCESWTEETHY, RETHTCEITELELEDOERR
%5,

THEhOREL L VEFR, FOBLACHIEEHEICHERT 2 EEZSNS, INSTED
SERIZ, pEEHMoEELE TR, HEHEOREL2ZT THEEL2RL, THTHSMITET

Tab.4  Chemical properties of the soils

Stream |Plot | Type of .| Depth H H CEC Exch. base (me/100g) | D.S
fne | No.| Soi [Horizon (Pt oyl dey | Y |00 [N OO CN | o T Ca T Mg TCatME]| (%)
A [ 0—5[ 479 | 4.06 | 20.2 | 7.76 | 0.47 | 16.51| 22.64 | 1.86 | 0.54 | 2.40 | 10.6
B, |5-28 4.87 | 4.40 | 13.1 | 4.66 | 0.24 |19.42| 16.32 | 0.98 | 0.14 | 1.12 | 6.9
B, [28—45\ 4.70 | 4.52 | 9.4 | 2.86 | 0.09 |31.78| 12.19 | 0.40 | 0.09 | 0.49 | 4.0
C |45~ |5.05| 457 5.8 | 0.55 | 0.01 |55.00] 6.12 | 0.32 | 0.07| 0.3 | 6.4
A | 0—5]5.61 | 453 | 7.8 | 6.94 | 0.53 [ 13.06| 15.26 | 5.32 | 0.37 | 5.69 | 37.3
A. | 5-20] 5.00 | 451 | 10.2 | 3.23 | 0.22 | 14.68| 10.69 | 0.41 | 0.19 | 0.60 | 5.6
207| Bow | B: |20—35| 5.00 | 4.57 | 7.2 | 2.00 | 0.14 |14.36| 7.71 | 0.24 | 0.08 | 0.32 | 4.2
B, [35-50| 5.12 | 4.60 | 6.0 | 1.43 | 0.08 |17.88| 7.41 | 0.29 | 0.03 | 0.32 | 4.3
B, |50—95| 5.02 | 4.64 | 4.1 | 0.94 | 0.06 |15.67| 5.62 | 0.18 | 0.04 | 0.22 | 3.9
A | 0—55.22 | 4.68 | 41 | 553|034 |13.32| 13.81 | 4.38 | 0.81 | 5.15 | 37.3
A | 5-18] 5.07 | 4.47 | 8.3 | 3.35 | 0.26 | 13.58| 12.36 | 1.71 | 0.42 | 2.13 | 17.2
A. |18-30] 5.15 | 4.60 | 7.0 | 3.02 | 0.21 | 14.30| 11.02 | 1.10 | 0.27 | 1.37 | 12.4
B [30—50 5.56 | 4.59 | 5.7 | 1.79 | 0.10 |17.90| 8.79 | 0.48 | 0.10 | 0.58 | 6.6
A | 0—8]5.90 | 5.07 | 15 | 252 | 0.22 | 11.45| 10.81 | 4.70 | 0.96 | 5.66 | 52.4
A | 820|578 | 4.67 | 3.8 | 1.42 | 0.14 |10.14| 878 |2.78 | 0.38 | 3.16 | 36.0
503| By | A, |20—42| 5.87 | 4.78 | 4.0 | 1.04 | 0.09 [11.55| 6.77 | 0.67 | 0.17 | 0.84 | 12.4
B [42—70| 5.86 | 4.83 | 2.9 | 0.67 | 0.05 [13.40| 5.50 | 0.51 | 0.09 | 0.60 | 10.9
B |70—80| 5.67 | 4.90 | 2.3 | 0.63 | 0.05 | 12.60| 5.51 | 0.24 | 0.08 | 0.32 | 5.8
A | 0—8] 4.49 | 4.11 | 24.8 | 8.50 | 0.46 | 18.48| 25.80 | 1.24 | 0.58 | 1.82 | 7.1
13| By | B, | 835\ 4.97 | 4.50 | 1.2 | 3.13 | 0.13 |24.08| 14.36 | 0.98 | 0.14 | 1.12 | 7.8
B, [35— | 4.91|5.63] 89 |0.86|0.03|2.67] 950 |o0.18]0.05] 023 | 24
A | 0—12] 4.95 | 4.29 | 20.4 | 7.43 | 0.49 | 15.16| 23.69 | 0.90 | 0.37 | 1.27 | 5.4
o | B | B [12-30] 500 | 461 | 72 | 250|016 |15.88| 14.05 | 024 | 0.06 | 030 | 2.1

B, [30—80| 5.23 | 4.66 | 7.0 | 1.05 | 0.06 |17.50 | 11.24 | 0.28 | 0.16 | 0.44 | 3.9
B B, |80—120| 5.64 | 4.66 | 4.7 | 0.60 | 0.04 | 12.00| 10.02 | 0.46 | 0.17 | 0.63 | 6.3
A, | 0— 8] 5.67 ] 4.60 | 4.8 | 3.40 | 0.24 | 14.17| 13.67 | 3.72 | 0.89 | 4.61 | 33.7
A, | 825|548 | 4.60 | 7.2 | 2.54 | 0.17 | 14.94| 9.19 | 1.16 | 0.37 | 1.53 | 16.6
B, |25—40| 4.97 | 4.64 | 5.6 | 1.19 | 0.08 | 14.88| 7.60 | 0.70 | 0.22 | 0.92 | 12.1
B, [40—65| 5.60 | 4.68 | 3.6 | 0.68 | 0.03 | 22.67| 6.11 | 0.8 | 0.18 | 1.02 | 16.7
A, | 0—15] 5.33 | 4.62 | 6.0 | 3.37 | 0.30 | 11.23| 12.33 | 2.73 | 0.66 | 3.39 | 27.5
507| Bo | A, [15-30| 5.5 | 4.55 | 6.9 | 2.44 | 0.23 [ 10.61| 11.87 | 1.41 | 0.13 | 1.54 | 13.0
B [30—65 5.63 | 4.65 | 6.5 | 1.26 | 0.09 |14.00| 9.8 | 0.74 | 0.13 | 0.87 | 8.7
A, | 0—6| 4.85 | 4.14 | 17.6 | 4.64 | 0.30 [ 15.47| 17.05 | 2.72 | 0.2 | 3.64 | 2.3
A, | 6—12| 4.57 | 4.00 | 26.0 | 2.83 | 0.18 | 15.72| 13.11 | 0.51 | 0.27 | 0.78 | 5.9

109 Bg

304 B

309 | Bpw

810 By B, |12—45| 4.46 | 4.05 | 27.3 | 1.62 | 0.10 | 16.20 | 10.78 0.16 | 0.16 | 0.32 3.0

B, |45—70| 4.67 | 4.17 | 26.4 | 0.66 | 0.04 | 16.50 9.06 0.25 | 0.16 | 0.41 4.5

A; | 0— 5[ 5.15 | 4.37 | 8.7 | 7.62 | 0.58 | 13.14 | 20.59 4.74 | 1.05 | 5.79 | 28.1

708 B, A, | 5—10| 4.98 | 4.33 | 19.3 | 4.81 | 0.33 | 14.82 | 15.56 0.98 | 0.45 1.43 9.2

B, |10—40| 5.07 | 4.56 | 11.6 | 1.82 | 0.11 | 16.55 9.60 0.13 { 0.12 | 0.25 2.6

C B, [40—70| 5.34 | 4.71 | 4.9 | 0.33 | 0.02 | 16.50 6.04 0.38 | 0.03 | 0.41 6.8
A, | 0—15) 5.40 | 4.55 | 5.6 | 5.90 | 0.33 | 17.88 | 16.75 3.76 | 0.69 | 4.45 | 26.6

605 B, A; |15—32| 5.43 | 4.53 | 8.2 | 3.14 | 0.23 | 13.65| 11.40 1.91 | 0.26 | 2.17 19.0

B, |32—60| 4.40 | 4.60 | 6.0 | 1.80 | 0.14 |12.86 7.98 0.29 | 0.05 | 0.34 4.3
B, 60— | 4.78 | 4.47 | 7.7 | 2.19 | 0.14 | 15.64 8.06 0.22 | 0.03 | 0.25 3.1
Ay | 0—8[5.90 | 5.07 | 1.5 | 2.52 | 0.22 [ 11.45| 10.81 4.70 | 0.96 | 5.66 | 52.4
A, | 8—20| 5.78 | 4.67 | 3.8 | 1.42 | 0.14 | 10.14 8.78 2.78 | 0.38 | 3.16 | 36.0
503 By A; |20—42| 5.87 | 4.78 | 4.0 | 1.04 | 0.09 | 11.55 6.77 0.67 | 0.17 | 0.84 12.4
B |42—70| 5.86 | 4.83 | 2.9 | 0.67 | 0.05 | 13.40 5.50 0.51 | 0.09 | 0.60 10.9
B |70—80] 5.67 | 4.90 | 2.3 | 0.63 | 0.05 | 12.60 5.51 0.24 | 0.08 | 0.32 5.8
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Fig.3 Distributions of soil chemical values, based on
altitude (black: A or A,-layer, white: 50cm depth)
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BEaEDO A VY 7 A (Ca), 72y v A (Mg BEIZOVWTASE, Ca>Mg ThaH, M
FHELHTEBIBUCHARRETHL»ICEL, ZRHEME TEERD & 8-> THKRT 5,
COHYEHEROER R, bbb LEYMORILICERT 2D TH I, IALBEEORES
AORFRL, C/NEWNSORIETEHTCEWERZRT 206, BBICBI S Ca, Mg DEEE
bi3, FEROHME, EHLICES LIANKEVHDEAREINS,

B (Cat+Mg) fIFIE X, HEBEBBRAZCHEMRL T (Cat+tMg) OHRIRE: -3 TXD
N5, LEBE L IRBRIORENS, ZOBBREEE (Ca, Mg) &, BELEDOY & TiZ
FEAKIC X o TRED /NG DM Z THBE S F, £Eh2 EALSTAANBEL TV EEZS
M, — AT, ZOHIEINIDBE, T L THEEHIIBREINSE LAk END, £ T,
RAMIZICB T2 2o LEERSOHERBRIE L VFELL #5710, SWETEICB T 285K
BEZBMIECEEL, IN2RBHOESTHRLTImYy 0L L TEENLELERL
72D Figd TH 5, £/ I50mE TOMRE% Tab.b WISz, 2 BHETEIT, ZBMAOFEH
REREE»SMEELZRD, ThCREIPSERERUCEH L,
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Fig4  Distribution of carbon, nitrogen, exch. (Ca+Mg) and C-N ratio
with soil depth
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Fig.4 (Continued)
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BMecbZlwnleny, e tEsREFERL W2 b0 eEZ 6N, EREDLE, THE
B2 BEMBREOHBER L 2B L Tbobh b,

B (Cat+Mg) EQOEESAMIRE, R L IIHBIICRE FEHOEEE LSBT IEy
EMEZHEL, LE»S TEANWEKT 2, AELETE, RETHVELZ L2000, FEES10em
T % &z DfER, FHETEOS0mEMOME L FREC E TRARBT %,

Tab.5 Estimation of carbon, nitrogen and exch. (Ca-+Mg) content of mineral soil (50cm
depth)
Stream | plot ﬁ}g{; C N Ca Mg Ca-+Mg C/N
line No. | (m) |(t/ha < 50cm)| t/ha « 50cm) |(kg/ha « 50cm)|(kg/ha « 50cm)|(kg/ha « 50cm)
109 | 821 98.31 4.56 394 44 438 21.6
A 207 | 808 88.41 5.94 468 47 515 14.9
304 | 783 80.96 5.55 765 103 868 14.6
503 | 768 40.60 3.61 1125 127 1252 11.2
113 | 843 86.11 3.96 408 58 466 21.8
B 211 | 826 75.35 4.77 207 53 260 15.8
309 | 814 53.62 3.57 766 126 892 15.0
507 | 792 62.95 5.44 860 98 958 11.6
810 | 815 62.96 3.95 309 98 407 15.9
C 708 | 804 64.19 4.21 334 69 403 15.3
605 | 777 102.39 6.79 1077 108 1185 15.1
503 | 768 40.60 3.61 1125 127 1252 11.2
Fig5it, A, B, C3  { pa. S0 200" ke ha - 50cM 1trogen
EMRICB T 5 L5525 100- 700
THNDE T ER TR . 600
5 WMz C/N D HER IR 500
Wx, EE e oB%CH %07
AL bDTHB, RE 40 foer
BizowTaZE, CH N3 3007
R O & F & Plot 810 760 | 800 | gaom 760 800 840 m
KAy R+ H) % C/N _ kg ha - S0cm
B < L, SEiC bibage 25 C—Nratio Exch.(Ca+Mg)
312, BEZREESHT 20 10007
@<, TATHEYT 318 800+
MARENDS, BEEIR 157 600-
RE A CHS i
10 400+
< dHobidh, EEE
W2 & BEAIC—FEDER - 200-
BREL SN, DR 1004
REEROBRD S 1 ° 7éo' " ‘00 saom 760 lsoo' ' ls;olm
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ChHY, WMEDIMDL
Fig.5  Relation of carbon, nitrogen, exch. (Ca+ Mg) and

TR T, BTk
&<, BhThE<Hs

C-N ratio to altitude
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b, ZOC/Ni» o b HBEERYOSENPHE LE L D TEHTHENZ L 2RLTWS, Bk
(CatMg) EOEFIC L 2ZRIIHRET, METH TRESBRIGEIIFERAS T2,
INoYELIERCB T3 EROOEEREL, TIBHES50m®D 1 ha ¥ THB L (Tabb),

KFIRE _EEBO R £ TFKITT  4ton, FHA T BEE ML T61.5ton, RIU L BFEDRE

T ZNZN4.3ton BLU5.3ton Thotzo ZORER, AUTEHELBM T 2ES8ER 1L

DB T OB S (4) DHIEETS. 2ton/hasm & B L TR > K& <, HE(11) 082.6~108

ton/ha * 60cm& DR s /NS W EHE SN D,

LlE, o2tz onTid, RE, BFRO LD ITHIGTEOKERSD % MY D HIER L HFER
KHERT20TR, BIFMETHATEHS T 2EAE2RT DL, Bt (CatMg) TidBH
SHCHE FEHTHAT 2, RE FTHRTORREDHP IOV TR T TIZRRH, BREDL Z
DRFEDZDVEVEHEL ThobhdbD LIS D,

B (Ca+Mg) #13, EEEBRAZREORL L I SERHEE bRE T THA L, 20
ZriE, RIETEICE VT, B Ca, Mg OAMR/MERLHIE EEICHARHET, #0454,
HEAOHMHZ T L FLTBROWIEMES 51, AL HEFLBESRAERE 1 4 v REE
ZET&®, EEEOTHANOWEBZIEL, HERFCHEOTE I, RYFRELTVWE I E
TTLDEEbNE, Licd> TRE LD 2MADKRMEEREICIX, IHSHE L TREDM
YEROEFNEEAINCE b L BRI NS, TS (2) 1F, ZOHFMLEBEERKICOWT, [BiF
YEZ Y DRB»S TEBANOBENLES 28BN L, MECH>ERRIEMRC X 288, £&
REINRAERELTEY, B LT, BRCHES ME LOHEEFRYBEOBRBHRIC+SFEE
TREZELETBL WS, KABBRHOBE, ZOBNERKRTHRKIZTEFERIREVEVZ X
Do

4, % & &

Tehas % B & LI ARIE RICAIT 28 « W RAEZIRHICBWT, BE» 5B FRAAD
FEEROHEBRIZ S VCERBETELE» S, ZORENZE(LEZHAN, HEBOEIENYE
B L RTEHTE & OBIRICDOWTERIT L 72, ZORER, SIEME & LBOYEM L OBRIE, R
ETFHET 2L 80P R OAEE RS LICEKT 208, ZOMEOMESZIZFEAL
PR TH o7z, BLERIZ, 2RNCATELLDRL, FRMETA TR >BAL, YL b
TZ*OMEAIZ—BHE» TH o7, INSRFMEROMNE EDSMIE, TIBOHEBMKRA & EH#ELRH
FEHREH SN, ey b IFEEFCHENIBERETREWER & oz, FLERIZ, BOHE
E B RIEE TET 2 I LnwhE kD), FKELRE T TLE X D 20%FRERE
YI B, TOEIICYWHEEIZODWTER, RETHORCRELETIE, EHH»S5OW-BOWT,
WHEOEENKE Kb, IhANIEOWEMEE2KIBZHETIL, BRDOKEBIRESAKIRIFLE
CTHIZKRELBEEL TWS I EXHSMICENT,

{EFEHICOWTIR, RIETEHTREPERERFENHS»ICEL T2 b0 >, B (Cat
Mg) BOHAT, 13D pH LHEIFEMNSh, MEELIERD P> —REZERZRL 7,
LHL, HEHOREFEICOVTIE, ZOELHEKFEOREREY, BEME THICZVWESH
Tw2izbhr>sboF, RIETHTASWEEZRLL, IHEBEREO HEASHR Y 725 TRE
=D, FA»SORWIC L 2 LW EFERORNLG C THEEENRE e dbEZ o0, B
DRI D SHIBT 2 £, BEENILB—BREVAAANBEL Tk barbNE, Ih
SDESIE, 5% Ao BOENAELED TRITL2V,

AREM D L S CfEEEDORLIcHR T 2 <y L0, AERMITIX, EH» S THANDEKD
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BIFCTHY, MEKHEEL bBEET 2 0> HEMEORE, RUE»RIRER, IO ELRE
TR PR B 2 LI EEBRA R, BEHE Ca, Mg DHERRPSBWVZE I ETH D,
By 2 AR X O SR FEEEHT TR, ME Lo b 2 S TOWEDBELEEFERR,
ERYIOERE L, EADORTLTL 2fdER o VI HEBORFFN, IheZzoftimics s
BN, RTERONEDNS Y ATHREZ D EEZON S, KAFABKBR T, RETHTE
KREPEEBBREEDMEN/NES S LI EroHELT, IO ERECRFEINI G R
HFACHERETZD2, H2VERNMCHEEINTWIDOLFRETHS, INHDRITDONTIE
SHOBEE L2,
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