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Relation between the physical property of forest soil
and a local topography in a natural
Fir-Hemlock forest

Akio TSUJITA* Shigeo INOMATA*and Kazuhiko OGINO*

Summary: In order to analyze the relation.between the physical property of forest soil
and the local topography, the physical properties of soil in a natural fir-hemlock forest were
investigated. The results obtained are summarized as follows;

1. The parent material, granite, and a steep slope resulted in sandy soil in the stand. The
air-holding capacity of the soil was high, the sparse porosity was rich, and the water-
holding capacity was very low. Judging from the soil map, moderately moist soil was
widely distributed in the stand. Dry soil was distributed locally on the ridge and upper
part of the slope.

2. Soil type was related to the local topography to some extent. Dry soil was found on a
convex slope and moderately moist soil was found on a concave slope.

3. Permeability was affected by the amount of porosity, mycelium, and soil structure in
dry soil. In moderately moist soil, permeability was closely related to consistency.
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Table 1 Conditions of surveyed forest and description of soil profile
1st. Survey
Plot Type. Di.rec~ Inc.lina- Togg;g’ra- Mol Depth Soil Gravel | Struc-
No. | of soil tion tion (Diposite) (cm) colour (%) ture*
i H-@W| — [75YRe/2 | 55.1 [ grler
] il A, 0—3 | 7.5YR3/3 | 48.1 bk
BN . - i A, | 3—10| 7.5YR3/4 | 40.9 | bkn
(/7L B 10—35 | 7.5YR4/4 39.2 bk,n
PV L5 H—A, | 0—3 | 7.5YR2/3 | 40.2 | grLgr
513 Bs S58°W 37 P A, 3—10 | 7.5YR4/4 25.7 n
(TE) 75 [10-35 | 10YR/6 | 44.3 | bk
H—-A - 7.5YR3/2 29.9 Lgr,bk
piErm| A | 0—8 | 7.5YR4/4| 20.9 | bk
315 Bs S44W 37 B, 8 —25 | 10YR4/6 30.4 bk
(&L B, 25—60 | 10YR5/6 39.9 —
B; 60—120 | 10YR5/6 56.9 =
H—A = 7.5YR2/3 27.0
R B A 0—12 | 10YR3/4 23.6 n
211 Bs S36'W 35° B, 12—30 | 10YR4/6 23.0 bk,n
(B&EL) B, 30—80 | 10YR5/8 | 30.8 bk
B, 80—120 | 10YR6/8 42.2 —
th = F—H = 5YR2/3 41.3
o A, 0—5 | 7.5YR3/3 39.9 gr,n
708 Bs N63"W 34° } A, 5—10 | 7.5YR3/4 17.8 n
Gy E B, 10—40 | 10YR5/8 42.6 bk
(7L B, 40—70 | 10YR6/6 47.9 =




Plot | Type | Direc- Inclina- | Topogra- . Depth Soil Gravel | Struc-
: . i phy Horizon ) %) 5

No. | of soil tion tion (Diposite) (cm colour (% ture
NE M| H-A o 7.5YR2/3 | 22.0
-5 A | 0—5 | 7.5YR3/3 | 29.1 n

702 | B. | N72W Al° M| A, | 5-25|7.5YR4/4 | 35.8 | bkn
# m®| B 25—40 | 10YR4/6 | 52.5 bk
(&®L) [ B, |40—-70] 10YR5/6 | 40.3 —
h & A, 0—5 | 7.5YR3/3 | 40.4 cr,n
g 5| A [5-20 7.5YR3/4 | 32.9 | bkn

207 | Bow | S4TW 35° » B, |20—35| 10YR4/6 | 39.8 =
b7 ST}

B B, |35—50| 10YR5/6 | 41.2 L
®TLE) T [50—95 | 10YR6/6 | 44.7 | —
hE s A 0—15| 10YR2/3 | 45.3 cr,n

507 | B, SI2°W 40° #  E| A, |15-30| 10YR3/3 | 44.1 bk
(#®+) | B | 30—65| 10YR3/4 | 53.6 iE
2nd. Survey
Plot | Type Direc- Inclina- | Topogra- . Depth Soil Gravel | Struc-
i z . phy Horizon o :
No. | of soil tion tion (Diposite) (cm) colour (%) ture
w om | A 0—5 | 10YR2/3 | 46.9 gr
il dofus - e B, 5-—28 | 10YR3/4 | 24.3 n
VAMY
i BF B, [28—45| 10YRa/6 | 37.0 | bk
@) T [5< | 10YR6/6 | 55.7
pELE| A 0—8 | 10YR3/2 | 20.5 | grn
113 | B, S34°W 28° INEWRE | B, 8—35| 10YR4/6 | 22.2 | bkn
#&®L) | B, |3h< 10YR5/6 | 32.5 bk
ME LS| A 0—6 | 10YR3/2 | 28.2 | L.grgr
s | A 6—12 | 10YR3/4 | 29.0 k
810 | B, SI0’E 35° ﬁ? ¥ 2 / b
s m\ B, 12—45 | 10YR4/4 35.1 bk
(B&Ht) | B, |45-70| 10YR5/4 | 45.6 2
oy pag | A | 010 7.5YR3?3 34.1 n
A 10—25 | 7.5YR4/4 | 25.6 bk
313 | Be | S40w 300 | FaE : -~

i B, | 25—50 | 7.5YR5/6 | 41.1 bk
T B [50< | 7.5YR8/8 | 46.5 —
NEHK| A | 0-8|7.5YR2/2| 19.6 | grn

#wlOA 8—14 | 7.5YR2/3 | 16.6

804 | B, | ssow | s | HL A i -
T #| B, |14—40| 7.5YR4/4 | 14.4 bk

(B&®+L) | B, |40—70| 7.5YR5/6 | 25.0 —

f;'l; 4 %’!‘% A, 0—8 | 10YR2/2 | 47.4 n
s e Mo b % | A, | 8-25| 10YR3/2 | 47.9 | bkn
S (@Sﬁ +| B, |25-40| 10YR3/3 | 55.0 bk
HET) B, |40—65| 10YR4/4 | 57.3 =




Plot | Type | Direc- Inclina- Topﬁgra- Hori Depth Soil Gravel | Struc-
No. | of soil tion tion (Di%og;te) oz | () colour (%) ture*
pa—— A, 0—5 10YR2/2 oie2 cr,bk
il achmiE & ¥@ﬂ% A, | 5-18| 10YR2/3 | 42.5 | bk
(&5 +) A, 18—35 | 10YR3/3 36.7 bk
B 35-50 10YR4/4 47.7 bk
ME TR A, 0—8 | 10YR2/2 40.7 cr
al B | s . ﬁ@%@ A, | 8-20| 10YR2/3 | 41.7 | crbk
S A, 20—42 | 10YR3/3 46.8 bk
LUEES) B 42< | 10YR5/4 | 545 | —
ME T A, 0—15| 10YR2/2 43.2 bk,cr
- 2 | mipig | A [15-%2 | 10YRY3 | 41.0 | bkn
3 B, 32—60 | 10YR3/4 48.1 bk
(®TE) 5, [60< | 10YR4/6 | 444 | —

*gr : Granular structure, L-gr:Loose granular structure,
bk : Blocky structure, n : Nutty structure, cr : Crumb structure.
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Table 2 Physical properties of the soils

= 0 -
Plot| Type | Hori- | Depth [— Indication of the total Vo'lumeM(af) ——{Volume Per.nliea- Mbiche
No. |of soil n | (cm) Fn?e Gravel | Root P(?ro- o }}Vlaclltiir air | yeight e
1101 SOLEZ0 soil sity | ture | goade capatily 180 (ml/min) | tion
A, 0-5| 16.1| 19.9 0.4/ 63.6| 11.8| 15.2| 48.4| 51.1 75| 77.6

102 | B A, 7-12| 25.3| 14.2 0.8] 59.7| 14.6| 34.8| 24.9| 75.4 6| 42.0
B |25-30| 23.6| 10.0 1.9] 64.5| 22.1| 46.2| 18.3| 72.0 143 | 47.8

513| B, A, | 0-5| 17.3] 10.3| 0.8] 71.6| 14.6| 26.2| 45.4| 49.8 147| 55.7
B |15-20| 23.2| 16.2 1.2 59.4| 12.0| 32.1| 27.3| 75.1 176 | 37.4

A 0-5] 15.0 4.1 1.1) 79.8| 16.8| 22.4| 57.4| 39.5 202| 75.0

35| B B, |15-20| 22.7| 5.4| 0.3| 71.6| 24.8| 54.9| 16.7| 64.5 57| 45.2
: B, |[40-45| 22.9| 10.9 0.1] 66.1| 23.5| 49.1| 17.0| 70.6 100| 47.9

B; |65-70| 23.8| 18.4 0.1 57.7| 14.4| 37.4| 20.3| 80.7 207| 38.5

A 0=5"V1i5.7| 7459 1.6 74.8| 23.3| 38.0| 36.8| 42.4 78| 61.3

211| B, B, |18-23| 22.4 4.4 1.6 71.6| 31.4| 55.9| 15.7| 64.6 163| 56.2
B, |40-45| 23.4| 7.2 0.1| 69.3| 28.4| 51.3| 18.0| 68.7 133| 55.4

B; |90-95| 23.6| 15.4| 0.1| 60.9| 20.0| 44.9| 16.0| 76.0 180 | 44.5

A, 0-5| 16.6| 11.2 0.6/ 71.6| 21.8| 41.8| 29.8| 46.9 205| 52.2

708 | Bs B, |20-25| 24.9| 6.5| 0.3| 68.3| 31.7| 52.2| 16.1| 71.8 115| 60.7
B, |[50-55| 22.8| 22.5 0.1| 54.6| 14.0| 31.2| 23.4| 75.9 292| 44.9

A, 0:=5" 1357 345 0.4 82.4| 24.6| 49.2| 33.3| 36.8 150| 50.1

702| B A, [15-20| 24.4 8.7 1.8| 65.1| 31.9| 52.6| 12.5| 72.9 127| 60.6
i B, |25-30| 31.2| 18.5| 0.4]| 49.9| 17.6| 37.6| 12.0|102.9 70| 46.4

B, |[45-50| 25.2| 17.8 0.2 56.8| 18.7| 39.1| 17.7| 83.7 194 | 47.8

A, 0-5| 18.5| 10.1 0.7\ 70.7| 17.1| 30.6| 40.1| 53.9 154| 55.9

207 | By | By [25-30| 26.4| 15.8 1.5 56.3| 13.8| 40.9| 15.4| 86.1 121| 33.7
B, |40-45| 29.3| 18.7 0.1 51.9| 13.5| 41.0| 10.9| 98.5 112| 30.5

A, | 0-5] 20.0| 18.7| 1.8| 59.5| 17.4| 36.6| 22.9| 68.6| 408| 47.5

507 | Bp A, |18-23| 20.4| 22.0 0.4| 57.2| 16.0| 33.0| 24.2| 71.1 276| 48.5
B |40-45| 21.8]| 21.8 0.2| 56.2| 15.2| 32.9| 23.3| 77.3 190| 46.2

BEL, LLRBRESELLKREV, Ih50D I L IFRIFASIC Y KRS N, BRI
D Bisv, ZOXKSERZREHFIEBOREC b EEEAS NS, AFAEIZ1959F10811H »
S19HORICEL 7248, ZOMOME2 A% L, FAEFHIC19m, FHEHMFOI6H2517H
ZH T T28mmDERT 2 508k L T % CREFLZ M2 > 7 —8llD, 2ok Sic, HELELy B
I ZERNERB AR LI » b6 d, LEOKBREBIEIEZRIKTH >/, 2D LK
o2WT, FOEDOKRERAS L, 8H, 9 ADKENEIZI0m, 107unTH > 72D L, @EILF
B EHERNEG)E, Fh7FNn212.6mm, 247.8mTH 2, TDI Lix, ZDEDE~FKDEEL
WRIZBRETHoTe b 2YRE-> Tnb, BEEPKSEIZ D & 5 2Rk, WE, HILRYE
DEHEERDHVES>TNEWEERLIEEEZONS, ZITEIERHET 220, 2FH
2 AERBERERRT S ER—2D &1k 5,

BEEEICOWTAS L, ERICEBTNHNEL, TEREYRE K 2ERBNAONS, 1T,
EETIIHLORT DI, RBLETEITRBICL oXNTEEDRAKC & 3 1B ES, 115
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Fig4  Relation between hori-
zon and permeability.
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