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Table 1.
(Parent material

111 A#/NBE, 45 44 .
114 AH/NHE, 45 4
(Prof. 4 o LfERE L4)
103 i ZHugE, 53 sk
(Prof. 6 o LfEAIE L&)
104 (ZH/NPE, 53 44

1% FURHRIKGERT O s

Site conditions of sampling plots.
Volcanic ash)

A

W || ¥# Kk & | &/ | #h % OB Bk R
& = Height from Mode of
Prof. No. | sea level (m) | Direction Inclination Topography formation
1 1,050 N25°E 15° bottom of colluvial soil
valley floor
2 1,100 N20°W 30° ridge of residual soil
mountain slope
3 1,200 N8o°E 25° lower part of colluvial soil
mountain slope
4 1,100 S10°E 35° ibid. ibid.
5 1,160 S35°W 35° ridge of residual soil
mountain slope
6 1,120 S25°W 25° lower part of colluvial soil
mountain slope
7 i,200 S 20° upper part of residual soil
mountain slope
8 1,260 N 8° mountain top ibid.

plateau
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Table 2. Description of profile.
ﬂ‘fﬁi N o #Efz«lﬁ)i? T R E E 23 %%
zo| HERE | BB 3 & oz % | Ecto-
; . Defini- Com-| Stone tro-
Pro-; Type Laye.r » Thick- tion of Struc- act (size phic
file of Hori-| pess | boun- Color tur | pact- * | Root | my-
No soil zon dary ure ness | quantity) cor-
o (em) ) rhiza
A, L:1em, F 05¢em
A, 9 G black crumb 1 |[stoneless 4 —
A, 20 G black crumb 2 |stoneless 4 —
! Ble | A 10 s grayish black massive 3 lsmall, 2 | 2-1 —
B, 15 c blackish yellow massive 4 |small, 3 — —
By’ 104 light blackish yellow jmassive 4 [small, 2 — —
A, L:1e¢m, F:2em
2 Bs A 8-9 c light blackish brown |granular 2 |[stoneless 4 —
B 45+ yellowish brown massive 2 [stoneless | 3-2 —
Ay L: 1-2em,F: 1em
A, 12 G black crumb 1 |stoneless 4 —
31 Blp A, 15 ¢ black massive | 2-3 |[stoneless 2 —
B; | 20~25 e blackish brown massive | 2-3 |stoneless 1 —
B 20+ blackish yellow massive 3 [stoneless 1 —
Ay L:1em F: 1em
A, 8 G blackish brown crumb 1 !small, 1 -
crumb ~
. B A, 12 dark brown massive 2 small, 1 -
D G small, 1 ;
A-B | 10~15 dark yellowish brown massive 3 |medium,1 3 -
G large, 1 ;
B 304 yellowish brown massive 3 |large, 1 2 -
A, L: 1-2em, F: 3-4c¢m
A 12 dark yellowish brown loosel gra-i | 5 lsmall, 1 5 +
3| Ba G blocky ~ small, 1;
B 40 c yellowish brown massive 3 largé, 1’ 2-1 +
A’ 20+ dark brown massive 3 |stoneless 1 —
Ay L: 1¢em, F:iem
A, 15-18 G dark brown crumb 1 |stoneless 4 -
6| Bp A, | 18-20 G dark brown cr;‘ggs?v e| 2 [stoneless 3 -
A; 16-18 G dark brown massive 2-3 |[stoneless 2 —
B 154+ dark yellowish brown |massive 3 |stoneless 1 —
A, L: 1-2em, F: 2¢em
7 B A, 10 C dark brown crumb 1 |[stoneless 4 —
D A, | 18-30 G brown massive 2 [stoneless 3 —
B | 25-40 yellowish brown massive 3 |stoneless 2
Ay L: 2em, F: 2em b
crumb ~
6 | Bl A, 15 C black granular stong}ie.si_ 4-3 —
D A, 15 black massive medium,-1] 3 —
S . . medium, 2; _
B 30+ yellowish brown massive large, 2 2
Remarks:

Type of soil.

(LiEH)
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Ba : Dry brown forest soil (Steep slope type). (&Z¥:BEgtkd, AfHHE)
Bg : ibid. (Gentle slope type). (L, &A{HHE)
Bp : Moderately moist brown forest soil. (EFM#BEEKRL)

Blp(d) : Blp soil that has well developed granular or nutty structure in A horizon. (%=
%o Blp B 43%)
Bip : Moderately moist black soil. (EifM:EE 1)
Blg : Slightly wetted black soil. (§§1BtEE 1)
Definition of boundary. (H#:EIRfE)
S : Sharply defined. (8§) C : Clearly defined. () G:Gradually merging. (i#f)
Compactness. (EX7EEE)
1 : Soil aggregates bound looseiy. (€=9)
2 : Soil aggregates bound densely and firmly. (i)
3 : Soil aggregates bound compactly. (&)
4 : Soil aggregates bound very compactly. (3= .5%E)
Root. (&)
5 : Very abundant. (4z.5%%)
4 : Abundant. (%)
3 : Frequent. ()
2 : Occasional. (4»)
1 : Rare. (ff)
3k M &
Table 3. Vegetation.
e e et P
No. soil getation
D. #5=v (5
%.#v75¥(@ YRy VX (1), adr Ay vF (1), ~VFY (1), v=i
1 Bly VHY S (F), ¥=FITF (4)
G.\?:##(@ ay75E (1), ¥F457 (+), A bazef (+), 25
YRAIV (), ¥IFxEVF2y (4)

D. 5= (5 .
Sh. 1 X+7 (3), Vavs (2), a2y ¥ (1), 79 ()

2 B | G agwaiox (3), $4F2 (1), ~=ArAF¥r29 (1), Y=HEDS ¥
(+), Artza=axF (4)
D. 55=v (4)
Ds. : X35 (2), 7V (2), #vv (1)
3 Blp | Sh. LAF7¥FYET (1), $u78F (1), =3 (+)

~E/Fay (+), eAFRYE (+), VYR (), AbazeF (+)

G. R=SF A3V (3), Avx (4), v7xevF=ay (+), 776 (+)
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D. 5=y (5)
Ds. 7Y (2), ~V&%Y (1), ¥v77 %% (1)
4 Bo Sh. 7723 (), IV 3wy F (2), Y/~v33 (

1)
Tay7re (1), Az* (1), ¥452 (1), VV7vvay< (4), ess
25 (4), A razzeF¥ (4), 77E (+)

@

’

D. #5=> (5), 7Ha=<Y (2

5 B Ds. 79 (3), 3X+7 (2, =7 (1)
A Sh. V=v7 (3), +77xF (1)

G. svay¥y (3), eAFXRY (+)

D. 5= (5)
6 B Ds. 79 (3), =245 (+)

D Sh. +77 2% (2), Y /»~v3 (2, zrxe (1), 7557+8E (+)
G. : ¥vavy (5)

D. #5=v (5

7 B Ds. 7V (3), 3X7+35 (2), 27 (2, ¥ (1), £rav-L (1)
D Sh. #+77 &% (2), 3¥=#<=X3 (2), vrey (1)

G. 3 vayry (4), erFARY (+)

D. 5= (5)
8 B Sh. vy &y o (), 7Y (2, X775 (), v77 2% (2), 1 X% (1), »
P vy (4), 2T (+)
G.e=aryvy (1), Arzaxe¥ (1), v (1), earRY (1), AAF
(+), ~€7x2¥ (+)

Remarks : D.---dominant tree layer, Ds.---subdominant tree layer,
Sh....shrub layer, G.-..ground flora.

y\ x Prof.8
ERPHRR A O, MBI, Emff.sz N P/
rof. rot.7

TR, WER AR XOWEER, 1~
BRBIVE2RICRTZ L THB,

%/ Prot3 x
T BEHRREN, A oy ok Fete
SLURBRHZ
H2X i i
M—1 SEHEREL Fig. 2 Topography of sampling plot.
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c) HMEIMLEERE®, 2T Kjeldahl p:# fAvs, ALO; 1% Aluminon ¥:3, Fe;Os & Tiron
320, P05 iX 7 AFiEE Y — £ X 5 Molybden blue 319, MnO [3BHE7 v T =y sEEANTER
FhiEEREL, CaO % kot MgO i3 EDTA ¥, KO 35 X0t NaO /g adithe AV CTER Lic,
POs WUNREIT M v &= v stk BE#iE Ca 1z NKCI BiHg (2.5 58 ZAVTERL, pH
(H:0) 137 7 ABEE AW THE L,
Ay BoEER 51T HCI0,-HNOs-H:S02 % Fv~ CiRRIKIL#, %&%&i%ﬂ%hh%@ﬁﬂ%’@ﬁ!ﬁ

L, %7z, SiO; REAKILEEE L HCl COEL, EEETER L

IV #RAEHEOT S LU EEFHEE

v—-1 £ #

FFEHAI BT 5 FT, FARICET X 5 1, EELO—Iic Heavy clay, TELO—HiC
Sandy clay 3 X0 Sandy clay loam 2316 hiz23, %oﬂﬂ@k%ﬂ%&imfh% Light'clay /&L,
HEETHol,

V—2 HRARBOEFHE
| EREAICIE D B0 ARBOEEHERE 5 Ris L0 3 RITRTZ L < Th 3,

AR

L E o KR AR

Table 4. Mechanical analysis of soil.

WEES | W i ® Sand B | W+ | o+
: ik : W :
Prof. No. Horizon Coarse sand Fine sand Silt Clay Texture
25.3 25.3 49.3
A 8.0 | 13.8 21.9 42.6 he
32.4 25.9 41.5
L As s | 173 23.1 36.9 le
, 33.3 25.3 43.1
A 1.6 | 17.4 22.1 36.1 le
, 42.3 29.4 28.2
B, 174 | 2404 29.0 27.8 lc
) 31.7 28.0 40.3
A 8.1 | 221 26.7 38.4 le
5 B 52.3 16.9 30.8 I
(upper) 0.6 | 183 12.6 22.9
63.4 9.8 26.8 .
(lower) 18.7 I 33.9 8.1 22.2
A 34.9 25.3 39.6 )
1 4.0 | 116 18.6 29.1 ¢
40.4 27.3 32.1
3 Ae 17.3 | 22.0 26.6 31.3 le
B 43.2 29.7 - '27.0 i
15.9 ‘ 20.4 25.0 22.7 ¢
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Sand B !
WEES B A B San B H + #
Prof.No. Horizon Coarse sand " Fine sand Silt | Clay Texture
36.9 24.5 38.6
At 11.6 ‘ 15.2 17°8 28.0 le
41.3 24.0 34.7
Aq 16.1 ‘ 19.5 20.7 29.9 le
4 R R R -
41.8 22.8 35.4
A-B 21.2 l 17.6 21.2 32.9 le
B 48.1 20.5 31.4 le
28.4 | 17.0 19.3 29.6 ¢
43.2 22.2 34.6
A 200 | 189 20.0 31.1 le
5 B 46.2 25.8 28.0 e
. (upper) 20.8 | 26.3 26.3 28.5
B 45.7 27.2 27.2 e
(lower) 211 | 25.6 27.8 27.8
33.8 33.8 32.4
Ay 9.3 ‘ 21.0 30.3 29.1 le
39.0 34.1 26.8
Az 2.7 | 24.2 32.3 25.4 le
6 I S I
44.3 26.1 29.5
As 19.0 | 27.3 27.3 30.8 le
57.8 18.4 23.7
B 341 [ 159 15.9 20.5 scl
27.7 31.9 40.4
Ay 5.7 [ 17.3 26.5 33.5 le
7 34.2 30.5 35.3
Az 0.2 | 21.6 28.4 32.9 le
36.6 32.2 31.1
B 55 | 310 32.1 31.0 le
27.4 29.0 43.6
A 7.1 | 13.0 21.3 3270 le
29.4 26.4 44.2
8 Aq 8.3 | 15.5 21.4 35.8 le
B 44.8 28.8 26.4 )
22.2 | 24.4 30.0 27.5 ¢
Remarks : hc--heavy clay (FEjE+), lc--light clay &4

sc--sandy clay (BbEJHi+), scl--sandy clay loam (RbESfHEEL)
B RIEERRIC ST 5%, TRIZM S T2%

Upper ranks show the per cent to total measured values. Lower ranks show the

per cent to fine soil.
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H5ER LEOoHRRBOBEMEER

Table 5. Physical properties of soil in natural condition.

. RIS & Tk E
Wi | B | BEX | Bk Water per-FLRE AHE BRI E /75| Moisture
5 Depth| colation rate Poro-; 1 ime Water holding |&X _ &| content of
Prof.| Hori- |from (ce/min.) sity capacity Air fresh soil
No. | zon surfa- after  |avera- % weight [Volume %|Weight % Iminim|volume| weignt

ce(em)[5min. [15min.'ge 0 um %| % %

Ay 3-7 80 82 81 77 60 67 112 10 48 71

1 A, 12-16 40 42 41 76 62 72 117 4 52 85
A’ |33-36 32 32 32 76 59 80 136 -4 61 105

A 4-8 86 92 89 80 49 76 157 4 42 87
2 |B(upper)|14-18 | 97 96 97 | 83 45 82 185 1 53 | 119°
B(lower)34-38 | 118 | 121 | 120 | 82 50 68 136 14 | 47 | 94

A 4-8 211 196 204 79 45 63 141 16 44 100

3 A, 15-19 123 118 121 7 55 68 124 9 49 90
B 33-37 126 127 127 77 56 71 126 6 49 88

A, 3-7 198 192 195 81 36 62 180 19 40 117

4 A, |11-15 57 57 57 78 47 71 155 7 46 101
A-B [22-26 49 47 48 76 53 72 138 4 50 100

A 5-9 248 242 245 71 52 57 114 14 32 64

5 |B(upper)20-24 | 138 | 136 | 137 | 74 59 61 107 13 | 36 | 62
B(lower)40-44 | 59| 57| 58| 71 67 62 97 9 | 39 | 62

A, 5-9 232 219 226 81 40 61 155 20 38 97

6 A, [24-28 129 122 126 80 47 70 150 10 45 95
Az |44-48 121 109 115 79 53 74 142 5 44 83

A, 5-9 278 268 273 81 38 56 140 25 38 94

7 A, |14-18 78 81 80 78 51 72 143 6 45 90
B 40-44 59 54 57 78 56 72 130 6 48 86

A, 5-9 180 162 171 80 40 63 163 17 43 111

8 A, [20-24 69 68 69 81 43 75 178 6 52 124
B 35-36 16 16 16 72 62 71 116 1 59 97

Prof. 1 Blg #4803 i+ Th 525, Blo 7c\» L Bp B LBOBRELIc B L, FURERDK L,
¥reEkEDS B IHIC, A BREFETRISER <1 F AR, BPOEEIRFLIZVVH
[N

ZoHRIcEE LTHAT5Blo, Bo 36X Blpw) F&HX, HEBEFEROMEEIC X o CEENERZ
WH LB LWHERED N, Thb DD A BREZFNHEZV-Th BETHRERR L his v
2, By B TFRERL (Prof. 7 5 X088) OBARMKE (Prof. 35 X186) ILh~5 2, HEkifs
FOBNEEERRA 27 LHEENEEIS 3. & IR~ PR AR BRI (L B3 5 ZH 4 (Prof.
8) Tit, B Bk <IKBRETUEDOEANRIHICEE TH Ok, Lo Licsts, Prof. 4 3ILIEMTH
HORBRLTH D, A BUTOEZMNEERMBOHER LIRS LIETER LT,

Ba 3508 Bp HAHI TN PLRBARK LTSS, Ba BAIILBEE Do\ 038k B
fFCHok, Bs WAHIHBELORNERER OB NS <, EZEMEEITBRFLIZOUE,

V-3 ({b¥ayidtE

£BEERFIC BT B FEOLERMEIE 6R, 4L IVSRICTETILLTHS,
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Fig. 3 Physical properties of soil
in natural condition.
(S : fine soil, G : gravel, R: root,
W : moisture content of fresh soil,
Wu: water holding capacity, A : air
minimum]
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Table 6. Chemical properties of soil. . (On dry basis)
i mE E | B A | B X pH Exch. | Exch. 0.2 N HCI Soluble P,0s
Depth Nitro- . Ca
*® 2= Type from |Carbon | gen C-N | (H,0) |acidity Absorp-
of Horizon | surface . m.e./ P.O; K,0 Ca0 MgO tion’s
Prof. No. soil : (cm) 9% % ratio | (1:2.5)| W 100g % % % 94 coefficient
A, 3-9 7.63 0.60 12.4 5.30 10.3 14.8 0.0087 0.014 0.424 | 0.123 1970
1 Bl 2 12-22 6.82 | 0.47 14.5 | 5.10 12.4 15.1 0.0046 0.0080 0.447 0.067 1980
. B A/ 32-42 7.09 0.45 15.7 5.30 6.4 17.1 0.0053 0.0078 0.635 0.174 1990
B,/ 42-52 3.30 0.26 12.¢ 5.45 7.1 15.9 0.0046 0.0084 0.505 0.092 1860
|
A 4-11 6.66 0.47 14,4 5.60 1.5 4.77 0.0040 0.030 0.166 0.090 2020
B (upper) 14-24 1.62 | 0.14 1.5 5.25 1.2 0.31 0.0034 0.0048 0.030 0.020 1900
2 Bs B (lower)| 34-44 1.37 0.10 13.7 | 5.10 1.4 0.04 0.0030 = 0.0029 0.016 0.013 1860
A, 4-13 10.3 | 0.74 13. | 5.35 | 10.9 8.6l | 0.0073 , 0.011 | 0.299 0.107 2150
3 Blp A, 15-25 7.62 0.57 13.¢ 5.30 11.3 4.35 0.0041 0.0047 = 0.166 0.043 2410
- B 33-43 4.73 | 0.43 11.0 5.05 16.0 1.60 0.0028 0.0051 0.063 0°028 2240
. |
: A 3-10 | 14.4 1.00 14., 5.10 6.9 3.67 0.0059 | 0.041 0.176 0.056 2140
4 B A, | 11-20 9.17 | 0.64 14.3 5.00 5.6 0.72 0.0051 | 0.025 0.057 0.025 2170
o A-B 22-32 3.54 | 0.29 12, 4.80 6.5 0.65 0.0055 0.027 0.024 0.018 2050
B 37-47 1.66 0.15 11l.9 5.15 8.2 1.83 0.0036 0.031 0.061 0.026 1720
A 5-14 6.61 0.44 15.¢ 5.10 13.4 0.43 0.0045 0.021 0.015 0.017 1680
5 Ba . B (upper) | 20-30 2.581 0.18 14.5 5.00 10.8 0.04 J 0.0021 0.020 0.012 0.007 1560
B (lower) | 40-50 1.91| 0.15 12.; | 4.65 11.4 | o0.01 0.0015 | 0.017 0.012 0.006 1390
‘ | i
A, 5-14 9.81 | 0.70 14. | 5.20 3.2 | 2.95 | 0.0087 | 0.019 0.114 0.046 2230
6 B A, 24-34 7.07 0.55 12.8 5.15 1.6 0.60 0.0065 0.011 0.038 0.020 2370
D As 44-54 6.55 0.53 12.3 5.25 1.6 @ 0.59 0.0031 0.0091 0.030 0.017 2270
60-70 3.92 0.35 11.9 5.30 0.7 ‘ 0.28 0.0038 0.0091 0.017 0.012 2060
B A, | 5.1 10.8 | 0.68 15.4 | 5.10 6.0-| 2.81 ' 0.0066 | 0.018 0.123 0.048 2190 -
7 D As 14-24 619 | 0.44 | 14., | 5.25 | 1.4 | 0.45 | 0.0027 | 0.013 0.029 | 0.012 1840
B | 40-50 2.04 | 0.19 10.7 5.20 1.2 0.20 | 0.0024 0.0099 0.012 0.014 1210
A, 5-14 15.7 1.02 15.3 5.00 19.8 2.93 0.0058 | 0.010 0.220 0.078 2430
8 Blpa) A, 20-30 15.8 1.09 14.4 4,80 19.8 2.78 0.0052 0.0092 0.103 0.032 2280
B 35-45 2.76 1 0.26 10.5 5.00 7.3 0.28 0.0051 i 0.0023 I 0.017 0.012 1830

SRR

& ogT #.
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o1,
N/5 HCl mjgs CaO 36 108 MgO & EIX, WThDiES TR ERPERL, ¥:C0 SF &L
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DT Y DHERREORZ, Thbb, HIH® 3 Be #MtBickFs» 7~y 0ORERX EAMEE
HTRRRTH S, Ths XOFHMNE LR TR R0 RFLRERRL, i, SHEHMOPETR
WFRDRFEREERTE VI T, AEL® [JUNR, itk JCBRERS K5 Be B8,
g RIFRREERTZLEULPII LT3, dbic, BIILY, REDHD 3 XUHSS DR
FEnbd, Be fn L Blg AT TH7s b OREE RTHRTDB D, Ba FAHECoL-TidH
HEIRDIRAH, 77 =Y ORRIIARRTHS L\~ 510,

ThHDWEETOREERE, SHOELEDORERELD Prof.8 (Blnw H+H) oHtRMFOS
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Table 7. Growth of larch.
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WEES | BN B | BAE ¥ ® Height(m) i & Diameter (cm)
Type No. of | H# L {7
Prof. of Age stand aver Site aver. Site
No. soil (year) (per ha) min. ~max quality | min.~max. quality
21.5 24
1 Blg 26 350 B 5245 SI 20~30 SI
13.5 16
2 Bs 26 1300 1-0.75~167.5 m 1022‘2 I~
|
: . ' . .28.0 36
3 Blo 15 200 19.0~26.0 I 30~40 SI
|
| 21.5 27
4 BD 45 : 500 Kg’vzg.s H 18:§§ I ~ H
|
| 16.0 23
5 Ba 5 100 9.5~18.5 I 12~32 T~
. 24.5 34
6 Bo 53 225 0 0~2875 1 i SI~1
i ) 21.0 32
‘ By 53 300 18.0~30.5 I 2634 I
. 18.5 30
8 Bl i 53 200 50233 bl 83 I1~1
K7 EOESLKE S hicdh D2\, ¢ 34 oI
SREIEE L LT, G L, HERE 80 F v
om L, KEREHOBEEREL L, HED & / |
13 /
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® o7
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v
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10 20 30 40 50 60 70
BFHEE~FBRETETIRFLREERLTNS Age (year)

BrbRT, BcHENEETHE oL, »7<Y
ODREZEETIRFITI L BV EEL I,
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Fig. 6 Growth of larch. (Height)
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Table 8. Chemical compositions of L (freshly fallen needles) and F layers.

(On dry basis)

!

‘ ‘

WEER 8 W BB | B k| oH | . | |
‘ Type Carbon' Nitro- | C-N | Crude | SiO, | Fey,O; | ALO; | P;0s Ca0 MgO | MnO | K;O ' Na,0

Prof. | Age of (H:0) gen ash | |
No. | (year) | soil | Layer | (1:5) 9% %! ratio % % % % % % % % %. %
1 26 Bls L 5.45 51.7 1.18 43.8 5.13 2.64 0.021 0.065 0.23 1.09 0.39 0.012 | 0.30 , 0.011
F 5.70 46.2 2.37 19.5 12,1 (6.57) 0.25 0.96 0.37 2.22 0.52 0.018 | 0.18 | 0.019
2 26 B L 4.80 51.9 1.11 46.8 5.89 3.33 0.089 0.28 0.18 0.70 0.51 0.043 | 0.24 | 0.009
B F 5.00 45.1 1.92 23.5 14.6 (8.65) 0.67 2.12 0.26 1.21 0.54 0.090 | 0.16 | 0.019
3 45 Bl L 5.00 53.6 1.09 49.2 4,22 2.02 0.025 0.066 0.19 0.92 0.40 0.007 | 0.28 | 0.011
D F 5.45 47.5 2.04 23.3 9.38 | (4.62) 0.34 0.92 0.28 1,78 0.52 0.047 | 0.15 | 0.013
4 45 B L 5.10 53.0 1.08 49.1 4.60 2.06 0.064 0.17 0.20 0.94 0.43 0.023 | 0.34 | 0.017
D F 5.20 47.8 2.18 21.9 11.0 (5.76) 0.19 1.51 0.29 1.66 0.55 0.056 | 0.22 | 0.024
5 45 B L 4.95 53.4 0.98 54.5 4.35 2.08 0.048 0.26 0.18 0.74 0.45 0.021 | 0.21 | 0.017
A F 4.40 48.5 1.84 26.4 10.7 (6.65) 0.42 1.34 0.26 0.86 0.26 0.11 0.16 | 0.021
6 53 B L 5.00 53.4 1.07 49.9 4.49 2.16 0.026 0.082 0.17 1.03 0.41 0.026 | .37 | 0.017
D F 5.35 48.2 1.74 27.7 12.6 (7.70) 0.16 1.72 0.24 1.48 0.40 0.060 | 0.24 | 0.014
7 53 B L 5.00 52.5 0.91 57.6 4,67 2.56 0.048 0.13 0.15 0.83 0.43 0.026 | 0.28 | 0.013
D F 5.10 40.4 1.38 29.3 35.1 |(31.2) 0.61 0.80 0.21 1.42 0.28 0.042 | 0.15 | 0.023
8 53 Bl L 4.90 54.2 0.96 56.5 3.98 1.91 0.034 0.13 0.16 0.81 0.34 0.042 I 0.18 | 0.011
D(d) F 5.10 47.0 1.94 24.2 12.3 (6.36) 0.55 1.76 0.33 1.60 0.46 0.11 ‘ 0.17 | 0.017
5 40 Ba L* 3.70 57.3 0.35 164 2.25 0.33 0.054 0.15 0.034 1.01 0.16 0.039 : 0.16 | 0.007

Remark:

L*....L layer of Pinus densifiora.

AR

& g1
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Bs, Bo B AEOMHICHINT 2 L, IO EoTHAT S 2 L 2 #dicht, HERIOED N
SEEDEICIIBEHEERAL 25, '

EROEEORERT, HEFPDO N §FEIERELD C-N Rci@ir2A L, +#0 C-N Ro/p
Wiz EEEHRDO C-N Kol (N GFROHER) 2R LTV, ShbOARMEOEED ol
DT FHRCEFTEER L AROERER LT, AHEDOLFEFO N EFEIVWH LS LWRENR
bhiciedic, BEFD N £FEL OBERIRDEI DI, L Liahb, 10 CN X% N o
THREOREL RigTiebiE, B0 C-N Ho/hdw (N ofEtEokEw) @ &%Eho N &4
BREARTIE VL X5,

VI-1-b pH

HRUIeH 5~ EBED pH i3 4.80~5.45 %R 1, &4 (pH 4.80~4.95) CifE<, FEKEL
# (pH 5.00~5.10), XL Iiz55EME+3E (PH 5.45) olfic, HEOKHSBENEBHEIES B EERAE
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FHE$ L OF Prof.2 (Bs #+3) © A BIikF3b U5 L<HE\ PH #, %E»D pH itk LT\
% LIXTRD DO,
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PR 2 a8
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& DRIEMET D 2> T e 2t
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PR DIED TS ML & HEOLFEIEE & OBIRIC OV TOW ¥ FTOBFER, Ca0, P05 X 1*
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SEENEFTOEEREICK IIFTHER N, K0 Lot POs 3Ca0 X0t MgO X ) IbizkE W
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SEOFHERE R D, EEFOEMBRS MR L L LBBHET S IUERR L OB R 2w
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LA T A L LAtRRARC <, t8idho N/5 HCl WY POs &4 BIdHAE
RL, RECHERERD PO SHBELIMAER LT e LOLARNRD, Z0 X5 xE8W- LB
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BE IR0k,

EbiZ, Prof.3~5 . XU* Prof.6 ~8 ICREND X 5ic, ko N/5 HCl Al P.Os 48R
VB UB LOHERRD hiC b 22:bb ¥, HEHD P05 @ BEOHENBEI/NS 2Dl 2 i)
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HWARDOZED P05 GAEICOWT, LUTZ 35 L 0f CHANDLER2) (3 Rip Dle sy EHHICEET T3 ADE
D P0s AR, WHULBHLLAER B X 5 IKRBbREWEDRMETRL TS, Lo Lkab,
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HUB LSV E VS, Fiz, OVINGTON? [IpRARDED P05 SF R LEHD P05 &FEDNE DL
BlEMEATHZ L &ML, XHIC BARDY § o Py0;s level 330 P05 A RICHAITS
LEBLNT LTV 5, KB 1377 D%%EE By, Pom, Pwn B+l POs SRR B T
BT LERD, FRERBICHEHE® de/ F0%ED POs 448X Ba, Bs, Bo EHEoONUIHK
L, EBIHRIC XD THHMAT S L ERD T 54, HifEdo N/5 HCl ¢ POs S48 L 3B
HARL RG2S, ZOffl MITCHEL 38 X0F FINN2U (3 P:Os £ HifRT 5 & LI k2T, ED PyOs
BHENR2MEICHAR LEAEZHRE LTV 5,

ZhbDERIZS K DBEED POs SHER, HEOTHRIE PO AFRELHEHEATIZLER
LCw32%, SEOEEDHER D IHERFEDHRMBTED b I,

VI-1.d+iii K,O % kg8 CaO

B Lich 7~ Y %ZEFD K0 X0t Ca0 S L HEM - LILE L 0Bk, Wwihd POs
OHELBEREOERERTE VL L5, Thbb, A UMb ik 32 &, 558w L
HHE TS E L D, i, B T IUEAE T A E LR LAHURBRIC BT
D X5 IeikE R Lico

#Echo KO X0 CaO g RiT 8o N/5 HCL a5 KO fskvr CaO aFEI VS, Tl
SHHHERF OB RS LD L AELEREERIFELTVBL 02 X5, .

Firbb, KO i2onTid Prof.5 (Ba A, BE) 1 Prof.3 (Blp L3, KETH) ik~
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EAhnz , ¥, BUILERE ICALE S5 Prof. 6 (RIE T 6 X007 (RIE LS o Bp Blt#
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‘%ﬁ%ﬂ: Prof. 6 L 7IC_RTHY X5 RBRERLTCHRZLBLIALLTHS 5, %, Ca0 i
DT, Prof. 3 (Blo # 43) X004 (Bp B4 T h b UERE TICAET 5%, AL
&I b 3o N/5 HCL /i CaO A BB UB LSkt d2obb T, HEHRD Ca0 &
BERIBLALCHERRS R hDO%ks &, Prof. 6 (Bp B+, AE FLE) ik Prof. 8 (Blow) # 48,
GHREBR) &b tBho N/5 HC 77E CaO AR inrokic b ohbb T, %HEHD Cal0 &
BEIUHBICHERE KL Tk, Prof.7 (Bp ®4#, 2@ L) & Prof.8 iz ST N/5 HCI 7]
% Ca0 AR VL UD L Phhokii ddbbd, %EFRD CaO 4FERHERRD R
TeZ L LI X2 TRENB V2 X5,

Ehiz, HEFD KO0 EFRIZOWCHE, FUHBEHICKT 5 Prof.3 (Blp #43) k04 (Bo
) 2 BT 5L, HEOHICALhHEHRD KO S EDOMER, 13Fho N/5 HCLafHK0
BHEOHMEYHIBEE TREBLTH5L Bbh5s, ElRotBHRTOME T, Tk
» N/5 HC 715 KO €FEOHEEI L UL LLESL W2 X5,

HEnEr LCHEHETFOREICD L S<EEHPD KO X0 Ca0 eFE0HER, KO ik
X% 20~50%, CaO X 20~40% DAL ERL, D N X0t P05 OBEICHANDELARE L
23,

EEFO KO B LU Ca0 SR EL B L OBIRICOWTIE, HEHEFEERLTC WERETH
T LREBY, BIUREERSC LAHREBIRE ThZThibBT 5L, KO 2 oun-CdaiE Tl
DEINT L B> TR DRI HERE R Licdt, BETIEINAD X 5 cflkE: 3D #ool, £ &, Cal
ZoWTid, Prof.1 (Bl EAHHE) 2KBRNE, WThoBBZs W ThmofEmne & dicdsh0
WRETRTEL VL L5, LoLicdib, ZhboBERICOWTORERS., SEOFBE,LLHD X5 Bk
ERVWCIETZLREETHD, RBESBROBRFNICEbIL,

HADED K0 SFEICOWT, WALKER® 1%, EB+OBE#HRYE K0 @FE0S 3, AHEOSE
D KO £BEICHHITEE 27D, Xbic Pinus strobus (2 KCl iR LizB4ED KO0 £FEN
WMRTHZLEBD TS, ¥, BARD® &+ KoO level i3ED K0 SFEICHATIZ L &
BAD 2N Lice KRB 37+ 0%ED K0 &8 8EZ Bo, Pon, Pwr BHBEONCEHITIZ L2
BLTw3, SHIC, ZABIUHE® ik Ba, Bs 3408 Bo Bkt s e/ ¥0¥ED K0 &4
B LB oMic—EDOBFRBRR D s, BB Ko THERTH L, i, d23Edo NS HCL
E KO 2FEL OBIC—EOBFRSED DLV L5 Zhickl LC CHANDLER® 3, A0
%R0 KO 4E1x Acid soil w1k Productive soil X b %\~ Z & 2 LT3,

HARDED CaO EGAEIC OT, LUTZ 5 k¢ CHANDLER2) I, £fh7cfEim e LC Calcareous
soil & Acid soil TRRMAMOMANRL A, EHTEHAOED CaO BA L MFIHELD
K&\ 5, MCHARGUE 35 k0F ROY 4 AEOHEEEZAD B L L DT, EHIC Acidsoil L4 <AL
hakifEs Calcareous soil [ZAFETHHEEICIE, o Ca0 §AEIHMAERTLV S, FAfkic Ca0
BHEEDOHEIIMADIED CaO FEDS D LBI#EME AT 5 i3, CHANDLER?, OVINGTON®),
ALWAY, KITTREDGE 3 X 7% YOUNGL, COILE?, BARD®) |z X o CHEHINTWB, Zhiext LT, X
B i3 Bo, Pop 3 X0 Pwr B30T F0%ED CaO SFEEIHY X5 ilEE mIwC L
BHEMZ L, ¥, TABICHE® Tt/ F0ED CaO0 458X Ba, Bs, Bp #+-BEoJHCE %
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mTd, 2o N/5 HCl 7TH CaO £FE X OMICEEMELE ok 2\~ 5, CHANDLER® |3
Acid soil » Productive soil Z3si;2HBEOEEHD CaO SHEIVH U5 LWHERRD hs
W\ de Efr, ko> BARDS 3 AHEOEEMENH B L HKADED Ca0 EF BT HHRSh
BILEBDBLEBIC, HARDOED CaO SHEIILEHD Ca level kb, IrLAMEAOMENS
Bhh Ca0 2BINTHRENCAESEKET B LERHL T 5, _

LLED X 51230 Ca0 A BIC DT F COFRRRE—EOBEAE TR LTS LI,
SEORERLERT, FEDD KO X0 Ca0 &F BT LFEFHOTRBO MO ORADEEELD D,
L LAMMNRTF—RESRE —OFEE BRI THBZLER LTV, D AFUEMFECR>TH
BT 3K X B2 hbDRSOBE—RBRSS OWL HHE FHAV LRBOANOER—DOBEIc X5
DTRILVCHLHEEINDD, ZhbOHInBSEOMEREEL LCEINEMETHA 5,

VI-1-d-iv MgO

BERLUIEERO MgO SRS Lich#d 5y, Prof.8 (Blpa B 1iE, AHIRER) *
BT EE BT EEE - LBEY L b, BN O UEAE B TH X higkE
AL, B0 KO & X0t CaO &FBOHE L XN OEAMRTED bhic, &0 X5 &k Prof. 1
~2 (Blg X0 Bg B3 I2oWTEW D X 5 Thofehd, Prof.3 ~5 (Blp, Bp 5L By &4
B) $X06~7 (Bo B, LEAE TS XL TRANENOHEIMES T, WHTEHED
X5 Tidlehote, ¥, Prof.8 1% Prof. 6 35 L0UN 712~ T MgO SFEEIM Y X3 @b ERL,
LR BB oME—D IS & 7r LTV o

ZhbnFEERD MgO S8R Hp0 N/6 HCL aTes MgO &0 & 2 i3 DB RS b hic,
Tixbb, Prof. 8 RKRiNE, ElRoLEE A LEORicE>THEHO N/5 HCL 77E: MgO
SEREIEDERLCAOIS LT, %EhD MgO SFBIHEAER LT, ¥, Prof.6~8
Tk, +Edho N/5 HCL 7TEs MgO &4 81X Prof. 8 2342k £ 0s07cht, HEHRD MgO 44 E
Fdor dbaotcn ik, FHEOHAEY RTEVE X5,

B EO HER - LIEAIOBED MgO A4 BOMMIE LB/ E <, £ 10~25% OMgER Lic
12T Elnhofs,

WIEFD MgO 274 BidiiG 2 ORICH b X 5 kBl B dotk, .

E#ER D MgO &4 812 o, CHANDLER® (X Acid soil ‘G{x Productive soil & HC, £
D MgO GEREEDPRVCEVINR, CORFIEEDERLIEROEHMERLTWBEVZ X,

VI-1-d-v NaxO

SEEER LcEERO Na,O @EEXRIUBEBS L iIcH#T %52, Prof.1~2 X086~ 8Tk, #f
B KO ¥ X8 CaO D E & Ak HFER I JUHHHRT L OfEERRED b i, L LA,
Prof. 3~5 Tix Prof. 3 (Blp B3, KIE T 233 2 & b7, WUILEAERICALETS
Prof. 4 (Bp B+, T#) X0 Prof. 5 (Ba A4, RBHR) TIRHENBEDDL RO, BE
D X3z, %ERD NaO §FRICOWTUL, HER- LR T & OMICL T L —EDRRER
D DD,
C AR UHTE N OB RO S8 BOMEIL, £ 20~35% DB E R LIEIHK X 0t
gt WERO NaO AABALE L ORI —E DBk E Bb Hensore,
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- VI=1-d-vi Al;O; FeiO; 35 L8 MnO

SEER LcBEEHD ALO;, FeOs 35 108 MnO &4 &L, FUBIKZ Liclilid 5L, Prof. 4 (Bp
#3E, SETE) it Fe05 8 Xt MnO, Prof.7 (Bp #-43E, $@E.LEH) ickF3 MnO %
BNE, ©ThOBEIEE B EEE - LB Y, e, EEELEN T AIRER
B IOHERE B AE THICHESNTHD X5 ICHRER LT,

0 X5 O BOUNBTED S e, FEFRO NS ORSEFED HFER T LVNERT O FE
2 b7 5 B, AR ATRED KO 3 10Ca0 Dia LXK OBAE R LT g & 5,

+HEH e LIBERETF ORI S & S<EERO IS OFRS O EAROHEX, ALO: 134 40
~T75%, FexOs 1349 45~75%, MnO i3#5 40~70% OELERL, WROERH/ITHRZLWHUS
LEAREVLLVZ XS,

Fio, BERDOZND OFRSEH B L BN E OBEEIXBAL 2T iedolz,

HARDED = Wb DRSO A Bz oW-C, PoLYNOVS) (3 B¥gmiie Allitic soil ic4H T3 HAD
EoME Allitic 2tEEE AL, FAUBED = —» » 2OSHHIC 5L ALOy GEENV-HLUS
LS \WZ LEHEL TS, ¥, OVINGTON? I+ MnO 8BNS, HADIED MnO
ERENSLLHEREZATHICLERHLTHS, -

SEOREREE T Fex0s 3 X8 MnO A RICL P OFMNSTAD D hich?, £RMITIZZhD O,
SOEHEEIFED P05, K0, Ca0 £ JO—HMOMANEBRINT NaO 7 KL EOEHAER LT
TeHEBEREI RS,

VI-1-d-vii- # 5 =Y ORELFEOMR L OBAFR

DEDHEEZBRETH L, 77~y BFEOHRIHEH S SCHMBHRTOREL RT3 L) &
Sic@db e, BRI <Y OREL b HIBECHEEEZTRT L2 X5,

N, P05 ® X 3 i2— D RA 1k & OBEE DL e, F Uihg 3 L 2RI Hes
oo LB HEd g L 0, FoEEEHECRIURAE TR LR W LARRER XY 2 7+
YRBRTREY T L, FABCEZEOMBE N, P0s, KO HX0t Ca0 /R lolho®s s LTEE
HEAETHERSE L NaO It EOEHEHNSL <, AlLO; Fe05 MgO X0 MnO R roefFE
Rl nwg X5,

Lo Lisaih, BEMIRIC ST oL BIEVATE R Liclit L8 MEIC WKT 5 2, HEHRO
N, P05, K;0 % L0t CaO &4 8L, BFLb» 7~y DRELZEEES FRI sk, Tibb,
Prof.3 X004 Cif, Prof.4 i Prof.3 kb KO SHENRS <, LOMORMIHERE DT
fehotait d b b, MHREHFCHNS LRREIPRE B, EbiC, Prof.7 BX0'8 Tk, %I
o N A RISEOHNS <, KO BHENHLS <, LOMORMIARRRDInd>oten?, WHEE
BEIVRER TR T LD T, BEORSILHEOLFANER oV LR T & BE %
TR, H <Y ORRREOMCEFOUEOHEL B RFEZLITLDbDTHS S,

VI-2 T7HRVEREOERK ‘ '

Prof.5A (Ba BI-LiE, BR) 337 2= vEEL, » 7<=V T edicsder LTHERAL
hDTHD, ZDT7 A=Y &N 7 <Y HREFRARCER Licb 0T, #ihiy 40 4, R 18~19m
&L, #7=Y0EREBR LT,
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THATYHEEIN Ty EEC RSB, C-N RixnbUs LIARL, pH HESCHREEZELT
Wiz, ZhbORELTO%E O RMILEIC BT 2 BES LREOHREZRTE VL L5,
BBRAMCONWTIL, 7 7=V IRHANBLRSEFRIZVD U LI dsof, i, KSR
VT, ST Si0p, P05 35 XUt MgO &8 ERWH U5 LA, KO & X0 NaO 58D
KB DI Dicl Wi X 5o L Lanb, FOMOEFRMITE VD U LWRIXRL hindo
o

hb o8, WROEEDOHRIL LR X 5 iz ik XCHBHET, #inkloBBERTTHs
BEOHEYRTL LTS, BECLCEEORMEATHC LERR LTS X IKBbhd,

VI-3 HhF7<VEEOHROHRAE (F B) (CHTFBZEEL

H 7= Y BEOHRC L bin 5 LFMHEROELE, FBROWTEETILOEDI LTS,
AWEICHETS L Bidy 7 <y OBFELHEER (BR) 0oRERICERRORKISPEEL
TBiedie, F EEMIHC 2 7 <Y BEOSBERY & Ris Tz 21X TE w3, Prof.5 By Bt
ERWTT 2= Y EEORBANRB DI, MOMETIE L BOREMEH 7 <Y OEFEICXIOT
BRINTW550L Rk LTELOP» 2 EVWIREETH o7,
HWEThLFEEONRIRFT, FEZI L, T H BOBREAEDLhT, A2 ELECR
T35

ZWED F BIX, Thd L Bicl5 L RGeEENHA, C-N RO n#iy X5 ic@dbh,
PH it Prof.5 Ba MEFEERININAD X5 ic LAE R Lic

FHi3HKICS F Fo pHIX%HZED pH L i3l =T, BEOH/FEBREIZ IO TXESh, 18
FETITB TS Ly pH OETER UBEER 2355, sV BLBECIRY X kAR RTZLE
HHZ L, aVBELBRBET345EOERAEMATIE, Prof.5 2BRINIWThdEROEMERT
LW X5, Prof. 5 BRLoMEIC tB &, F ERL0EL, SBROETISZ V%55, F Fo pH
(4.40) 132 < ICHBEE 2 1L 2 TV, 5 < Y BB HAS LETARL, #75~ 95 LS EICE
ALTCwe7 n <Yy HEL ORMOfliE R Lz, PH OETIRT7 2~V EEDORAOEELDELLND
2, ARCEEDOSMATRRICESICLbh>C F B0 pHoE T3z e mtdor iz ki,
MR HRICOWTiE, EMECTHESPOLRORAZITBhisd2%ed’, & <iZ Prof.7C
FEWh UB Lok, LikediDT, Si0: (BRAKLE HCl REH) 20Tk, HBHORAOEED:
DIRBEEF e\, FOMOERACAT S, HCIO0HNOy-H,SO, Wiz k5T HBMbUEHT S
BAbEPEATETESS LELLRDZDT, ThbOMIEEFOFZRISDOHRERICKT5ELE
BECTFTID LR VLG, LrLesb, L 5IUF BERETS20X0 X5 Bt Rb i,
FWE T F EHCR%EE L) ich~5e KO SFRIHY X5 B ER Lich, ToMozk
RAICDOWTHE Prof.5 By #4380 MgO % X8 MnO, Prof. 6 Bp #4850 MgO % X0 Nag0,
Prof.7 Bp #+#n MgO g bo/NEOFSEBRINE, FRA/TCThEAE R Lic. £HEV-THh
3 F Blzksits Fe0y 8 X 08 ALO; & BEDOHAIL, MORSOHRICHNS L bbb TEETH
oo TORIEF BIZBALTHAEBrb0BEHICE L3 d0d, ERdfioREIZ X 53 00k
E LD DT,

£WEo F Bicksids pH, Ca0 7pus L Ca0+MgO SR IEHBIC R I h 5 HRREOETO
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2 FBOEX) roMiciiBEE Eobhi, $Thbdh, HMEHRIZRALIS X, BEER-
L, #EEE R RIc N2 &, ¥ Aol B U RE TR AE LRy LARUIRER
ZHAT, SFEREL F B> 3<), Ak pHABE K, i Ca0 iU CaO+MgO SFENK
iz ki,

Vis » Y (S

L oKL, ) 77 <Y ORKICE JFTLERUORE, i) 77~y OREOMRE LOH R
BRCET B HBOEEE L 0B#EN kR KiconwT, EEEHREABEARSERENL - ﬂﬂ)ﬁﬁﬂi
DH 5 =IO THRE LIcBREBE LD TH S,

2. BEMTNMOF EBEERTE T, KIUKEZ B L T35, BELERCBRT HERXFEL LTH
fil, BEARIERICET 2 LBIRL, Fh, WS bEEEHE R B L

3. 77y DORRIFEL LTHEHIC LI OTKXEIh, HEME>EEE>EEHBOIRICETERL
feo THICHEEMEHETIE, HBICD LI CHERBERL, Thicr 37 ) BIEFHEE—F L LTEEH
HE—DEEIC XoT, HBlE (LUERETH) &L (RIELER) &L (GHRRR) oK
TER LI

4. #7=vORRICE JFTHEL, BEFNEECITRLoEKYE, LFHE ik N/5 HCL 7]
% P:0s5, CaO ¥ XUt MgO EFBOHEREER SN LEL LA, N/5 HCL ol K0 & &
BEit % R X fnd o,

5. 77 =Y DHEEDHRI XU ICE XF TR TUHBHRT OBEIC LTI DX i 408
bbb i,

i) W|ERASMRTIX Si0; aFRENRE LD TE <, Ca0, Mg0, P05, K0 35 X0 ALO; A4 Fin
ERZICDE, FeO3, MnO 3 X8 NaO 4FEIX P ed Dt

i) FUBHS ICHRT2 L, 5B e- LEEE LT EE 18 X o, SRk EN g siE
TEREAE LS LOAIRRIRIZIENT, a) C-N Ro@d, b) P05 K0 I CaOBHRDH
K, ©) ALO; EFEDOBIHBADL i, '

iil) —EWo@IERNE, ERoHER G LHIFBOE(IC L $752C, a) Na,O §HREOHK, b)
MgO, Fe0;3 ¥ X0 MnO & EDKIHTD L i

iv) gOHKIZE 7o TC, C-N Rofik, P05 SHEROBIBEDLRICH, EOMORA;IL
1B & OEEWX B S 23 Tledy ot

v) P:0s &4 %Xt o N/5 HCL 718 POs S0 & Bl RD b hiedt, KeO s X1t CaO g%
B3 N/5 HCL 7 KO s xor CaO AR LIEEMEEZ RIS, U LAMTMRTFORENFRKE
/RO e

vi) pH X bR HEB ORI EAE R Lic,

6. Ba BHBIKEWTELZ LT A7 2= Y EEQOHRIZ, » 7<= Y DHEEICH~SL a) pH DK
TF, b) C-N KoK, ) SiO;, P:0s 6 X0 MgO AFROWH U LU, d) KO 3 Jur NayO
EHBOBIBRRL hico

7. HKWEO F BOMREEEL WEBTS L2805 ) REEARD i
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i) pH ¥ Ba B+BECET LASHE, WThd EFAERLA,

i) ROeREEDHKE X C-N Rogd,

i) EEERAERTIE, a) KO @FROWD X5 kil b) PROBINERINIMOERSEHE
DY X5k, ©) k<Iz ALOs 33 X0t FesOy DEEZELHIAL = Lico

iv) pH »EH, CaO 7zv»L CaO+MgO & & HEBREDETORICBI#EMERZED b i,

BEHEbBICHALD, KBS BYRSHERBb O HARIEAREREL:, 4A0SHEBE VA2
AR BREMEERE, AESICERCH N LTTE 2RSS LENEE ABRSFAEEROO
CEHEFRCLHL ORHEBT2RETH S,

X W
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A Study on Effects of Soil Conditions upon Growth and Composition of Organic
Matter Layer in Larch Forest—(Maeyama and Kirihara National Forests).

Hiroshi KAWADA

(Résumé)

In the Shinshii Area of this country, larch (Lariz Kaempjfert) forests are widely dis-
tributed and come to about half of the total afforested lands. Nevertheless, the adaptabilities
of larch to soil conditions are still not as well clarified as other main afforesting conifers,
such as Japanese cypress (Hinoki), cedar (Sugi) and pine, etc. With the object of throwing
light upon these problems, the author arranged to carry out a survey upon the growth
of larch, and the chemical and physical properties of soil in Maeyama and Kirihara National
Forests in Nagano Prefecture.

The freshly fallen needles and F layers were collected in the beginning of November
for clarifying the correlation among the chemical compositions of needles (L layer), their
transformations during the decomposing processes and soil chemical properties. In the
author’s opinion, such information is essential for the elucidations of. the forest soil forming
process, its productivity and the nutrient condition of the forest stands.

Surveyed area

The surveyed area is located on the northeast foot of Mt. Tadeshina. Its topography
is hilly as a whole. The short gentle slopes of the mountain sides are succeeded by the
mountain top plateaus in most cases. The types of soil belonging to the black soil group that
are dominant in this area appear on the plateaus, the lower parts of the mountain slope and
the valley floors. But the middle and the upper parts of the mountain slope are occupied by
the types of soil belonging to the brown forest soil group. The wide distributions of the
moderately moist types of soil and a few appearances of the typical dry types of soil belonging

to both soil groups, would be attributable to the effects of the abovementioned topographical
factors.
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Methods

1) Survey in the field.

The heights and diameters of the stands were measured on those trees in plots of 20 x
20 m. The site qualities were determined by the yield table of larch in Shinshii Area.

2) Analytical methods.

Carbon was determined by the chromic acid titration methodi®) and nitrogen by KJEL-
DAL’s method. Exchangeable CaO was extracted by 2.5 parts of N KCl solution shaken for
one hour and was determined by versinate method. P;0O; absorption’s coefficient was by the
NH,-phosphate method. pH value was measured by the glass electrode.

The chemical compositions of needle and F layer were analysed as follows:

SiO; was determined by the ordinary gravimetric method after dry ashing. Other ele-
ments were by the following methods after wet ashing by HCIO,~HNO;-H,SO, mixtureso),

Fe;0; was determined by tiron, Al;O; by aluminon, P;Os by the reduction to molybden
blue, and MnO by the oxidation of NH,-persulfate, colorimetrically. CaO and MgO were
determined by the versinate method and K;O and Na,O by the flame photometer.

The physical properties of soil in natural condition were determined on the core soil
(4x100 ¢m?), and water percolation rates by MASHIMO’s method??’.

The site condition, texture, physical and chemical properties of soil

The site conditions, the types of soil, the topographies and the descriptions of profile
of the surveyed eight plots are shown in Table 1 and 2, and Fig. 2.

1) Texture.

The textures of soils were very clayey as shown in Table 4.

2) Physical properties.

The physical properties of soils in natural condition are shown in Table 5 and Fig. 3.

The physical properties of Prof. 1, BIE soil, belonging to the colluvial soil on the valley
floor, were inferior to Blp or Bp soils of the same mode of formation on the lower part
of the mountain slope. These were shown by its less water percolation rates of the tested
horizons, the compactness and minus air capacity of A’ horizon. On the moderately moist
types of soil, such as Bp, Blp and BIbp(d) soils, the striking contrasts of their physical pro-
perties were due to the differences of the mode of formation. The differences among their
A, horizons were not clear, but the water percolation rates and air capacities of their A,
and below horizons were remarkably more decreased in the residual soils, Prof. 7 and 8,
than in the colluvial one, Prof. 3,4 and 6. These were especially distinguished in B horizon
of Prof. 8, the residual soil on the mountain top plateau. The physical properties of the
lower horizons of Prof. 4, the colluvial soil on the lower part of the mountain slope, were
somewhat inferior to the one of other profiles of the same mode of formation. On the dry
types of soil, such as Ba and Bp soils, the residual soils at the ridge of the mountain
slope, the former indicated less porosities but good water percolation rates; the latter
showed less porosities and worse water percolation rates.

3) Chemical properties.

The chemical properties of the soils are shown in Table 6, and Fig. 4 and 5.

On the surface horizons, the pH values, ranging in 5.00~5.60, were moderate and the
C-N ratios, ranging in 12.7~15.8, were relatively narrow as Japanese forest soils. The ex-
changeable CaO contents showed striking contrasts among both groups of soil. In the brown
forest soil group they decreased remarkably in A, and the below horizons (or B horizons in
the dry types of soil), but in the black soil group, they decreased more gradually in the
lower horizons. It came as an unexpected and very interesting fact that the exchangeable
CaO contents of all horizons of Prof. 1 were remarkably abundant, and the one of A
horizon of Prof. 2, belonging to the dry type of soil, were relatively abundant. The author
regrets that the elucidation of these causes had to be left for future study.

In every profile, the available (N/5 HCI soluble) P;0;, K;0, CaO and MgO contents were
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more decreased in the lower horizons than in the upper ones except the K,O contents of
Prof. 4. On the surface horizons, the available P;Os; contents decreased in the following
order as slightly wetted type of soil->moderately moist types of soil->dry types of soil.
Among the moderately moist types of soils, it decreased more in the lower part of the
mountain slope than in the upper part and the mountain top plateau. No clear differences
between the same types of soil of both soil groups were observed. These facts would
suggest that the available P;Os contents were affected by the topographical factors.

The available K;0 contents showed a striking contrast between both soil groups. They
decreased remarkably more in the types of soil belonging to the black soil group than in
those of the brown forest soil group. Prof. 4, Bp soil, indicated the highest value, and,
furthermore, Prof. 5, BA soil, and Prof. 2, B8 soil, more abundant contents than Prof. 6 and
7, Bp soils. Therefore, from these results, the correlation among the available K;O contents,
types of soil, and the topographical factors, were not recognized.

The available CaO contents showed a correlation with the exchangeable CaO contents.
They were more abundant than the available MgO contents.

The P,0O;s absorption’s coefficients were large, and they reached 1,700 ~2,400. These facts
are characteristic of soils originating from volcanic ash.

Growth of larch

The growth of larch is shown in Table 7, and Fig. 6 and 7. For discussing the site
qualities of the surveyed plots, the author looked upon the height growth rather than the
diameter growth as the index.

The altitudes of the surveyed plots ranged from 1,050~1,260 m. The information to
date sets the altitude limit of larch plantation at 1,500~1,700 m. Accordingly, the effects of
the climatic factors induced by the high altitude upon the larch could be set aside. Not-
withstanding the wide differences of the growth of larch in the surveyed plots, it was ex-
cellent in this National Forests as a whole.

The differences of the growth of larch would be attributable to the effects of the
differences of the types of soil, the modes of formation, and the physical and chemical
properties of soil.

1) Correlation between the growth of larch and the types of soil.

The growth of larch decreased in the following order, namely, slightly wetted types of
soil->moderately moist types of soil->dry types of soil. Among the moderately moist types
of soil, it decreased in the following order: lower part of the mountain slope—upper part
of the mountain slope—»>mountain top plateau by the effects of the topographical factors.
This information on the effects of types of soil upon the growth of larch is similar to the
previous one of the author’st®) and of the National Forest soil survey.

2) The effects of the texture of the soil.

The textures of the soil were very clayey, as stated above. Previously, some Japanese
authors expressed an opinion that clayey texture of the soil produced powerful injurious
effects upon the growth of larch. Some Japanese physiologists suggested that the roots of
larch were much less resistable against the anaerobic conditions. In the plateaus or shallow
concaved plots that have in most cases residual soils with inferior physical properties, such
as a remarkable compactness of the lower horizons and poor drainage, the temporary stag-
nations in the upper horizons at the rainy season or snow melting period that would be ac-
celerated and prolonged by the clayey texture would accelerate the checking effects of the
inferior physical properties of soil upon the growth of larch.

3) The effects of the physical and chemical properties of soil.

The root causes that induced the differences of the site quality among the surveyed plots
would be collectively attributable to the differences of the types of soil. However, remark-
able differences of the growth of larch among the same types of soil, especially the moder-
ately moist types of soils (Bp, Blp and BIpw) soils), were often observed. On these types
of soil that were most widely distributed in this surveyed area, the site qualities dropped
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in the following order as the colluvial soils on the lower part of the mountain slope, Prof.
3, 4 and 6-the residual soil on the upper part of the mountain slope, Prof. 7—the residual
soil on the mountain top plateau, Prof. 8, by the differences of the topography and the mode
of formation.

Among Prof. 6, 7 and 8, the chemical properties of Prof. 7 were somewhat worse than
those of Prof. 6 and 8 as shown by the differences of available P;O; and CaO and exchange-
able CaO contents, but the differences between the properties of Prof. 6 and 8 were not so
remarkable. The site qualities, however, went down as in the above order in proportion
to the deterioration of the physical properties in the same order. Furthermore, among
Prof. 3, 4 and 6, the site quality of Prof. 4 was somewhat inferior to the quality of the
others in proportion to the deterioration of the physical properties of the lower horizons.

From this information, the author formed the opinion that the physical properties of
the soil would be more effectable than the chemical upon the growth of larch.

Dry type of soil, Prof. 2 and 5, were the residual soils on the ridge of the mountain
slope. The former had relatively good chemical properties but inferior physical ones, and
the latter vice versa. On these soils, though their inferior site qualities were due mainly
to the dry humidity circumstance of the soil, their inferior chemical or physical properties
accelerated the checking effects upon the growth of larch.

The slightly wetted type of soil, Prof. 1, the colluvial soil on the valley floor, had
the somewhat depressed physical properties of the abovementioned moderately moist types
of soil of the same mode of formation, but it had very superior chemical properties, such
as a remarkably abundant exchangeable CaO and available P;Os5, CaO and MgO contents.
The very excellent growth of larch in this plot was principally due to the slightly wetted
humidity circumstance of soil and its excellent chemical properties.

The author concluded that among the physical and chemical properties of the soil the
differences of the water percolation rate of the lower horizons and the available P;O;, CaO
and MgO, and exchangeable CaO contents seem to relate with the growth of larch. Beyond
the author’s exception, the available K,O contents would have no relation to the growth of
larch.

The chemical compositions of the freshly fallen larch needles

The chemical compositions of the freshly fallen needles and F layers are shown in Table
8.

1) The effects of the chemical properties of soil and the ages of the stands upon the
chemical compositions of the larch needles. )

a) The C-N ratio.

LAATSCH20)pointed out the correlation between the abundance of the nitrogen contents
of the tree leaves and that of the surface horizons of the soil. Some other authors observed
the increments of nitrogen content of the tree leaves by the fertilization of nitrogenz!ss),
But CHANDLER® recognized that there were no remarkable differences of them between the
fertile and unproductive soils.

From the author’s information, the C-N ratios of the larch needles were in the range
of 44~58. Comparing the same aged forests, respectively, to clarify the effects of soil
chemical properties, the C-N ratios increased (the nitrogen contents decreased) more in the
needles of the dry types of soil than in those of the moderately moist and the slightly wetted
types of soil, furthermore, they increased more in the ones of the upper part of the mountain
slope or of the mountain top plateau than in those of the lower part of the mountain
slope among the moderately moist types of soil. These differences of the C-N ratio that
amounted to about 10% were not so remarkable. Though there was no clear correlation
between the nitrogen contents of the needles and that of the surface horizons of the soil
that formed the remarkable difference among them, clear relations between the differences
of the C-N ratios of the surface horizons and those of the freshly fallen needles were
recognized. Therefore, if the C-N ratios of the surface horizons could be regarded as the
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index of the nitrogen availability of the soil, the nitrogen contents (C-N ratio) of the
needles would be affected by the nitrogen availability of the soil.

On the effects of the age upon the C-N ratios of the needle, those of Prof. 1 and 2, 26
years old, were clearly less than those of the other plots, 45 and 53 years old. This infor-
mation on the effects of the soil chemical properties upon the C-N ratios of the needle
agrees with the author’s previous findings on the beech forest soilsi®.

b) pH value.

The pH values of the larch needles were in the range of 4.80~5.45. They grew more
acidic in the following order as slightly wetted types of soil (pH 5.45) - moderately moist
types of soil (pH 5.00~5.10)—»dry types of soil (pH 4.80~4.95). No clear correlation was
observed between the differences of the pH values of the surface horizons of soil and of the
needles among the moderately moist types of soils, and the remarkably high pH value of
the surface horizon of Prof. 2 and that of its needles.

c) The ash content.

The ash contents of the needles were 4.0~5.9%. There was no clear correlation between
the ash contents and the effects of the typss of soil, the topographical factors and ages,
except the more abundant ash contents of Prof. 1 and 2, 26 years old, than of the other
profiles, 45 and 53 years old.

d) The mineral element composition.

On the inorganic matter composition of the larch needles the following results were
obtained.

The SiO, contents were most abundant, and they reached to about half of the ash con-
tents. The CaO, MgO, K;0, P,O; and Al;O; contents ranked next, and the Fe;O3, MnO and
NayO contents were slight.

The chemical properties of soils and ages had no influence on the SiO; contents of the
needles.

Comparing the same aged forests, the P;O; contents were related to the available P,0;
contents of the soil. Both contents of the slightly wetted or moderately moist types soil
increased more than those of the dry types of soil. Furthermore, among the moderately
moist types soil, they increased more in the lower part of the mountain slope than in the
upper part of the mountain slopz and the mountain top plateau. The differences of the P,0Os
content of the needles that reached about 10~20% were relatively small. The following
facts were very interesting in that, though, the differences of the available P;Os contents of
the soil among Prof. 3~5, 45 years old, or Prof. 6~8, 53 years old, were very remarkable,
the P,0; contents of the needles were relatively little.

From these results, the author concluded that the P,Os; contents of the needles would
be kept within a certain limit by the physiological properties of the trezs, and that they
were more effectable upon the P,O; contents of the needles than the soil chemical proper-
ties.

The P;0; contents of the needles gradually decrease with the advance in years. This
fact was clearly shown by comparing the contents of the slightly wetted and moderately moist
types of soil. Furthermore, the more abundant P;Os; contents of the needles of Prof. 2, 26
years old, and Prof. 5, 45 years old, that were the dry types of soil with the remarkably
less available P,O; contents than of those of Prof. 6 and 8, 53 years old, that were the mod-
erately moist types of soil with the abundant available P,O; contents would support the view
that the influence of age upon the P;O; contents of the needles were more effectable than
the influence of chemical properties of the soil.

The previous information on P;Os; contents of the tree leaves of many authors was with-
out agreement. LUTZ and CHANDLER?!) expressed a view that they would not appear to vary
greatly in trees growing in different sites. But CHANDLER® observed more abundant P;0;
contents in leaves of trees growing on acidic soils than on productive soils. On the other
hand, the correlation between the P;O; contents of the leaves and the P;Os levels of the soil
was pointed out by BARD® and OVINGTON2?, Furthermore, in this country the variations of
P,O; contents of the leaves in trees growing on different types of soil have been pointed out



— 30 — MERBBRTIRHRE 55 136 &

by some authors. Their decreases in the following order as moderately moist type of soil—»
dry slightly podzolized soil->wet podzolic soil in beech forest reported by OHMASA?28), SHIBA-
MOTO et al.33) recognized the decreases of them in the following order as moderately moist
type of soil » dry type of soil (gentle slope type) — dry type of soil (steep slope type) in
Japanese cypress forests. The increments of P,Os contents in leaves by fertilization were
often observed2033),

The abovementioned author’s findings that recognized the correlation between the P,O;
contents of the needles and the available P;Os levels of the soil was similar in part to those
of the previous authors.

The previous information on the correlations between the K,O contents of the leaves
and the soil chemical properties was without agreement. The correlations between the K;0
contents of the leaves and the available K;O levels of the soil were observed by BARD®) and
WALKER3®), Their increments by fertilization were pointed out by SHIBAMOTO et al.33’ and
WALKER3®), On the other hand, CHANDLER® observed more abundant K;O contents of the
leaves in trees on acid soil than in those on productive soil. In this country, the increments
of K;O contents of beech leaves in the following order as wet podzolic soil-dry slightly
podzolic soil->moderately moist type of soil were observed by OHMASA28). But SHIBAMOTO
et al.3®) found no clear correlation among the K;O contents of the leaves of Japanese cypress,
the types of soil and the available K;O contents of soil.

On the CaO contents of the leaves, LUTZ and CHANDLER2!), and MCHARGUE and Royz¥
recorded more abundant CaO contents of leaves in trees growing on calcareous soil than on
acid soil. Similar information that the CaO contents of the leaves correlated to the CaO levels
of the soil were recognized by CHANDLER?), OVINGTON2?), ALWAY et al.l’, COILE?? and BARDS,

On the other hand, OHMASA2%) found no clear differences of the CaO contents of beech
leaves among the wet podzolic soil, dry slightly podzolic soil and moderately moist type of
soil. SHIBAMOTO et al.3®) observed the decreases of the CaO contents of the Japanese cypress
leaves in the following order as the dry type of soil (steep slope type)->dry type of soil
(gentle slope type)—->moderately moist type of soil, and they observed no correlation between
the available CaO contents of the soil and those of the leaves. Furthermore, though BARD®
recognized that the increments of the soil acidity limited the CaO contents of the leaves to
some extent, he revealed that the CaO absorbing capacities of forest trees were rather more
effectable than the CaO levels of the soil upon the CaO contents of the leaves. The fact
that the differences of the CaO contents of leaves in trees on acidic soil and productive soils
were not so distinguished were observed by CHANDLER®.

The author’s results show that the correlation among the K;O and CaO contents of the
needles, the types of soil and the topographical factors were similar to the case of P;0;.

The influences of the topographical factors on the K;O and CaO contents of the needles
were more effectable than the available K,O and CaO contents of the soil. The following
facts support this opinion.

On the K;O contents of the needles, though the available K;O content of Prof. 5, the
dry type of soil on the ridge of the mountain slope, was more abundant than that of Prof.
3, the moderately moist type of soil on the lower part of the mountain slope, the K;O con-
tent in the needles of the former was less than that of the latter. Furthermore, notwith-
standing no clear differences of the available K;O content in the soil between Prof. 6 and
7, the K;O content of the leaves in the former, the moderately moist type of soil on the
lower part of the mountain slope, was more abundant than in the latter, the same type of
soil on the upper part of the mountain slope.

From the fact that the differences of the K,O content of the needles between Prof. 3 and
4, the same type of soil on the same site, seemed to be induced by the differences of the
available K;O content of the soil, the author was of the opinion that the available K,0O
content of the soil would be affectable on the K;O content of the needles, but its influence
would be less than that of the topographical factors.

On the CaO contents of the needles, though the available CaO content of Prof. 3, the
moderately moist type of soil on the lower part of the mountain slope, was remarkably more
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abundant than that of Prof. 4, the same type of soil on the same site, the CaO contents of
both profiles were not at variance. Notwithstanding the increments of the available CaO
content of Prof. 8, the moderately moist type of soil on the mountain top plateau, being more
than that of Prof. 6, the same typé of soil on the lower part of the mountain slope, the
CaO content of the needles of the former decreased as compared with the latter. Fur-
thermore, inspite of the remarkable differences of the available CaO contents between Prof.
7, the moderately moist type of soil on the upper part of the mountain slope, and Prof. 8,
the CaO contents of the needles of both profiles formed no clear contrast.

This being so, the author was of the opinion that the principal factors affecting on the
K10 and CaO contents of the needles would be the leaching of the bases from the soil on the
ridge or upper part of the mountain slope, and the accumulation of them on the lower
part of the mountain slope or valley floor, as was pointed out by the author!? previously.

On the effects of age on the K;O and CaO contents of the needles, the following infor-
mation was obtained in comparison with the profiles on the same topography, respectively.
Their gradual increments in the needles were observed in proportion to the advancing years
with some exceptions.

On the MgO contents of the tree leaves, CHANDLER® found less MgO contents in the
leaves on acid soils than on productive soils. His information is contrary to the author’s
findings given below.

From the author’s results, the differences of the MgO contents of the needles among
the same aged forests indicated the opposite tendency as the cases KO and CaO contents.
They increased in the needles on the dry types of soil more so than in the moderately
moist or slightly wetted types of soil, and more on the upper part of the moutain slope
than on the lower part of it among the moderately moist type of soils, with the only
exception of Prof. 8. These relations were very clear between the Prof. 1 and 2, but were
not so distinguished among Prof. 3~5 and Prof. 6~7. The abundance of the MgO content
of the needles was inversely related to the available MgO contents in the soil.

On the NayO, Fe;0; Al;O3; and MnO contents in the tree leaves, the following infor-
mation was obtained by some authors previously. POLYNOV3) observed the fact that the
compositions of the leaves in trees grown on allitic soils had the allitic character. OVINGTONZ2?
recognized the relation between the MnO contents of the leaves and the one in the soils.

From the author’s observations on the contents of these elements of the needles, the
following information was obtained.

On the Na;O contents of the needles, no clear correlation between the types of soil and
the topographical factors was observed.

On the Fey0;, Al;O3 and MnO contents of the needles, comparing the same aged forests,
respectively, their increments were observed more in the dry types of soil than in the
moderately moist or slightly wetted types of soil, and among the moderately moist types of
soil their increments were seen more on the mountain top plateau and the upper part of
the mountain slope than on the lower part of the mountain slope, with some exceptions, such
as the Fe;O; and MnO contents in Prof. 4 and the MnO content in Prof. 7.

The author was very interested in the fact that the correlations among the contents of
these elements in the needles, the types of soil and the topographical factors were in con-
trast with the cases of the abovementioned cases of the K,O and CaO contents.

2) The relations between the compositions of the needles-and the growth of larch.

Considering the foregoing information collectively, the chemical composition of the
needles would be affectable by the effects of the types of soil and the topographical factors,
and, furthermore, they would be related to the growth of larch to some extent. It was
possible’ to say that the abovementioned differences of N, P,O;, K;O and CaO contents
that played an important part on the plant nutrition in the needles of larch growing on
the different types of soil and the site conditions were related to the differences of the growth
of larch, in general. But it does not always follow that this view is applicable on the
moderately moist types soil that are most widely distributed in this surveyed area. Com-
paring the same aged forests belonging to the same types of soil and on the same site
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conditions, though the K;O content in the needles of Prof. 3 was more abundant than the
one of Prof. 4 and the contents of the other elements]in theIneedles of the both profiles
were similar, the growth of the former was inferior to the latter. Furthermore, inspite of
* the more abundant K;O content and the less N content in the needles of Prof. 7 than those
in Prof. 8, the growth of larch in the former was much better than the growth in the latter.
These facts would support the following interpretation that the chemical composition of
the needles is related to the effects of the chemical properties of the soils and the topogra-
phical factors, but the growth of larch is affected by the influences of the physical proper-
ties in addition to them.

The chemical composition of the pine needles

The chemical composition of the freshly fallen pine needles of Prof. 5 is shown in
Table 8. They were analysed for future reference.

The pines were naturally regenerated after the larch plantation and were about 40 years
old. Their growth was decidedly better than that of the larchs of the same profile, and their
heights reached 18~19 m. )

The C-N ratio of the pine needles was very large as in the case of the larch. Thisis
similar to the author’s previous information on the pine forest on Mt. Asama!®, Their
crude ash, SiO,, P,Os; and MgO contents were remarkably smaller than the contents of larch
needles. But the contents of the other elements indicated no clear differences when com-
pared with the larch needles.

This information suggests that, though the chemical compositions of the tree leaves were
affected by the abovementioned factors, they would be inherent in the species within a cer-
tain limit.

The transformation of the chemical compositions

during the decomposing process

Comparing the chemical compositions of the F layers shown in Table 8, with those of
the freshly fallen needles, the following information was obtained on the transformation of
the chemical compositions during the decomposing process.

In every profile, L layer contained small quantities of the leaves of the deciduous trees,
forming the shrub or subdominant tree layers, and the grass residues, forming the ground
flora, in addition to the larch needles. Accordingly, the chemical compositions of the F
layer, strictly speaking, could not indicate the transformation of those of the freshly fallen
needles during the decomposing process. However, in each profile, the bigger part of the
L layer was made up of larch needles and in the F layer was mixed small quantities of soil
mineral particles. The admixture of them in F layer was more abundant in Prof. 7 than
in other profiles. '

The profiles tested showed the well decomposing process of the leaf litters, and they
belonged to the mull type of soil. In each profile, the F layer had more abundant ash con-
tent, lower C-N ratio, and higher pH value except Prof. 5 than the freshly fallen needles of
larch, respectively.

The information on the tested profiles, belonging to mull, except Prof. 5, was similar
to the author’s previous information!® on the changes of the pH values, namely ‘that they
were not related to the one of the freshly fallen leaves and they remarkably decreased in
mor type of soil but increased in mull type of soils. In Prof. 5, the pH value of F layer
was lower than that of the larch needles and was intermediate between the larch and pine
needles.

As shown in the description of profile (Table 2), a somewhat worse decomposing pro-
cess of the leaf litter (the increments of the thickness of F layer) than in other profiles was
observed in Prof. 5. Though the pH value of the F layer of Prof. 5 (pH 4.40) was not re-
markably acidic, it would supprot the above information that the depression of the pH value
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of F layer advanced in proportion to the deterioration of the decomposing process.

In every profile, the K;O content decreased much more in the F layer than in the fresh-
ly fallen needles, but the other elements increased with a few exceptions, such as the MgO
and MnO contents in Prof. 5, the MgO and Na,O contents in Prof. 6, and MgO content in
Prof. 7. In every profile, the increments of Fe,O3 and Al;O; contents in the F layer than
in the freshly fallen needles were more distinguished than those of other elements. The au-
thor could not make clear whether these were induced from the soil particles by the HCIO,-
HNO;-H,SO, treatment or by other causes.

The higher pH values, the more abundant CaO or CaO plus MgO contents and the more
rapid decomposition of the organic matter, shown by the decreases of the thickness of F
layer, in the slightly wetted and moderately moist types soil than those in the dry type of
soil were clearly observed. These facts would suggest a correlation among the pH values,
CaO or CaO plus MgO contents of F layer and the rates of the decomposing process of the
organic matter.
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