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Table 1. Meteorological
- T ) Month - a |
Location l Jan . Feb. \ Mar, Apr. ]
. - Omu B 7:6‘67#—7”74 - 3.7 3.2
:F j{] /)(; '{'Ilull E . * ’ ‘ . *
o T\ Fsashi - 7.8 — 7.6 — 2.8 3.8
Temp. °C Mean Kamihoronai —10.1 . —10.4 — 4.6 7.2
2 0B W4 m Omu - 3.7 - 3.9 - 0.3 6.9
R e Esashi — 4.8 - 3.9 1.0 7.8
Temp. °C Max Kamihoronai - 3.3 — 3.5 1.1 8.1
2 B 4 @ Omu —10.3 —11.5 - 7.5 - 0.7
- < . Esashi —11.3 —11.2 — 6.3 0.6
Temp. °C Min. Kamihoronai —16.0 | —16.5 —10.3 — 2.9
% " & Omu 2.6 45.2 0.7 56.7
T O q Esashi 98,1 81.0 72.8 67.0
Precipitation (mm) | Kamihoronai 3 86.4 75.8 66.9
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Fig. 1 Location
of sample plots.
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condition

| May 7 Jun 7’* Jul | Au 7!— ze i Oct VNov Dec I ;;a: 7
ay . | . Aug. | Sep. \ ct. . . Mean
8.6 12.2 17,2 20.3 15,2 9.1 1.8 — 4.7 5.4
8.2 11.3 16. 4 18.7 15.6 9.5 1.0 - 3.3 5.3
g.1 13.9 18.4 19.6 14.8 8.7 1.2 — 5.8 4.9
15.2 15.7 20.7 24.3 19.8 14.1 5.5 — 1.8 9.2
12,4 14.8 19.5 22.1 20.1 13.8 4.4 — 0.4 8.9
5.3 20.3 23.9 25.0 20.6 14.5 S.6 - 1.2 10.5

) | O )

3.8 7.2 13.5 16.5 11.1 4.3 — 2.2 — 8. 1.4
4.5 8.4 13.7 16.2 12.2 6.1 — 2.1 — 6.1 2.1
2.9 7.8 13.3 14. 4 9.3 3.0 - 2.9 —10.1 - 0.7
86.6 59.5 96.9 106. 4 132.1 50.8 91.3 S5.0 893.7
75.9 91.7 157.8 160.9 136.2 127.7 | 85.8 98.2 1253.1
60.3 76.1 107.2 158. 1 160.7 151.3 ! 117.1 107.7 1266.9

I B Y KRR, 13.7~15.2°C, fKIGIE 481, 5~622. 5 mm & B NS WEATR L, ettt
DRFELRET 5. FEFERBETOMMNERNCX 2 &, RINE—ELTHEND, [f~EIZ3HtHO R
Dk, APBLEALLEORASHO XS TH 2. WP ORBRSIC LN, COMBIZED 4 H—
v 7 BHOKHER TRV,
1-3. i & b
AFOWETEDORRE L1HINZ, D¥DUANTHTH 5o
1) FHSLOFMX : No.2~No. 9 (8 i)
i) 2l @ No. 10~No. 13, No. 15, No,17~No, 24 (134it)
AEOHRKNE, 30~38FLD b F= VKT, WIFNDOHEMS Be BLLHP 55D, TOIEH
RFE2RICNTLEDTH b,

ek a0 W % #

Table 2. Site condition of sample plot

gﬁg%\l?1 ’3[:;)1?2 (%l %e(;g: i ﬂLlTopography ’ %l(t;;gfé g{rectig Irllclinatﬁi%m
B 2 Be %ﬁ%s#ﬂ.’ﬁii U%ngg g‘[{rgﬁlfiglog;—y 130 NW 14°
; Negere | MEEESE L w0 sw | s
4 | L%Iw'g {gilrgm of_Esl(;%i: 140 N 18°
5 ‘ LI(J)JWJE' %Elrtﬁﬁ of—bé;lcj.gse: 100 SW ‘ 14°
T | M”i-ldg;lie{%arl? o;pslfée 1A1° SW";
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2%k (D3%) (Continued)

P{fg?ﬁ” I ;151?2 OK; : x}r)laxrtirgﬂ . jﬂTopography ¥ ! fl(tr‘ff)‘gé g{rectigl Iﬁlinagin
; GBEESE o | se | o
? w'lli'dili%ie ;?gagtﬁ o?ilfée 1:0 SW 7°
o rww | BERETE | w0 | osw | s
. | i Andeste \|1L1‘dill"l(e Ip‘ar}c‘{ 0][l Is]é;l];c_x_ 150 S 7"
2 Mg partof sioge | 10 s 5
i I\'lilllclclsl‘e Pi:tart of Slgé(_ 120 SW 7°
° Lower gr{mofTsIoI;‘Je 1o SW e
7 l\/llllldggl‘e %ar%i o?] slialie 110 SW 10°
e Llcl)lw‘([a% %Lrtﬁof‘zkj:i: 100 S 18°
19 thl)lw':a;j{‘ ,/;F)(firtﬁ of_ZI(;?)Se 100 S 18°
2 | l\}lgldgglie {fijarﬁ;ﬂ o;llslgiée 110 SE 29°
2 l\’ljlilclgglze ﬁrgariéﬁ olfpsl(l‘;ﬂps)e 100 | S 12°
# fli-[ill%etoﬁl: plai?caim 120 SW 3°
» i Ltl)lw'é%“ ;:f)z‘;rt of slolgge 120 SwW 3°
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2-1. ¥ 4 A &
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Table 3. Description of the proflle

- i MEBIRME [ & 1 ] | WEE
Wik T g e of | @ G | Defini- | Thick- fo o % | Com- | %
Prof. No Y ps oil Horizon |tion of ness Colour Structure | pact- Root
| ‘ boundary| (em) | ness
Ay | 2.G '

2 Bc A c 18.¢ . 10YR 3/5 Nu 2 4
B 20.C i 10Y R 4/4 Nu 3 2
go 15 10YR 3/ N 2 |
Al 4,0 4 Nu 4

3 Be Az 8 . 17.0 | 10YR 4/¢ Nu 3 3
B 27.0 | 10YR 4/5 M 4 1
Ao 1.0 l N
Ay 14.0 10Y R 2/4 u 2 4

¢ Be As G 11,0 10YR 3/5 Nu 3 3
B 16.0 I0Y R 4/4 M 4 2
Ao 2.0

5 Bc A c 15.0 10Y R &/5 Nu 3 3
B 30.0 10YR 4/5 l M 4 i
A, 2.0 | ‘

6 Bc A ¢ 20.0 10Y R 3/4 Nu 3 4
B 20.0 10Y R 4/4 Nu~(M) 4 2
Ao 3.0

7 Bc A c ‘ 20.0 5Y R 3/4 Nu 3 3
B L 35.0 SYR 4/4 Nu 4 l 2
Ay 2.0

8 Be A G 10.0 10Y R 3/« Nu 2 4
B: ¢ 10.0 10YR 5/4 | Nu~(M) 3 2
B: 28.0 | 10YR 6/4 M 4 1
A L ! 10YR 3/4 N I 4
a1 ~ 14, 1l u

? Be As ¢ 1.0 | 10YR 4/5 Nu 4 3
B 30.0 | 10YR 6/4 M 4 | 1
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#3E (03%) (Continued)

- JERIRE | 15 & | BXUERE
pimids | A% 2 g Definic | Thick- i # & | Com- |# %
Prof.No. i s o)i’lp Horizon |tion of ness Colour Structure | pact- Root

B boundary! (cm) | ness |
n [ s |
10 Be A e 9.0 | 7.5YR 3/4 Nu 2 4
B: & 17.0 | 7.5YR 4/4 | Nu~(M) 3 3
Be | 27.0 | 5.0YR 4/5 M 4 i
Ao | 2.0
11 Be A [ c 9.0 7.5Y R 3/3 Nu 3 4
: B: c 14.0 | 7Z.5YR 4/¢ Nu 3 2
| B ] 33.0 7.5YR 5/6 M 41
'; Ao b2 !
A ' 11,0 5YR 3/4 Nu 2 4
1z | Be B & 150 | 5YR 43 ;  Nu 3 3
1 B 23.0 ’ SYR 4/3 | Nu~(M) 3 ‘ 1
Ao | 2.0 \ N
A | 12.0 5YR 3/3 ‘u 2 4
s Be B, & 100 | 5YR 43 Nu 3 3
[ B: | 280 SYR 4/5 ’ Nu~(M) 3 ‘ 2
i Ao ' 2.0 N ]
- Azl 11.0 YR 3/3 u 2 4
15 Be Ag a 15.0 ' S5YR 4/4 | Nu 51 3
B 30.0 5YR 4/ Nu~(M) 3 2
Ao ! 2,0 , 8/ .
N A A 11.0 5YR 3/4 u 3 4
1 ’ Be B, (C} ‘ 23.0 5YR 4[4 Nu 3 | 3
| Ba 5.0 5YR 4/t M 4 1
l Ao 2,5 ) ’ G '
As 6.0 | 7.5YR 3/2 r-Nu 2 4
18 Be As I 18,0 | 7.5YR 3/3 Nu 3 |3
B 1 24.0 | 7.5YR 3/¢| Nu~(M) K 1
| Ao 2 N N ’
A L 5.0 7.5YR 3/2, Ju 2 4
19 | Be B: (G 26.0 | 7.5YR 3j4 Nu 4 3
| B 270 | 7.5YR 4/3 | M ‘ 4 2
Ao b 20 [ N !
X A : 5.0 | 7.5YR 3/ ‘u 2 4
2 Be B, & | o 75YR 43 Nu 3 3
Ba 15.0 | 7.5YR 44| M ( 4 2
‘ Ao ‘ i.5 \I
21 Be A G 50 | 7Z.5YR 3/2 ‘ Gr 2 4
By & 16,0 | 7.5YR 3/4 Nu 4 2
By | | 5.0 | 7.5YR 43 Nu~(M) |« 1
in | 20 ] ‘ N
1 10.0 | 7.5YR 3/4 u 2 4
22 Be 1 A, G 8.0 | 7.5YR 4/4 Nu l 3 2
B 2.0 | 7.5YR &/4 Nu~(M) | ¢ 1
Ao 2.5 |
23 Be A c 15.0 | 7.5YR 8/ Nu = 2 3
B ! 28.0 7.5Y R 4/4 Nu~(M) ‘l 4 1
Ao 2.0
24 Be A C 14.0 7.5YR 3/4 Nu 2 4
B | 3.0 | 7.5YR 5/5| Nu~(M) 3 3
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Remarks (ffi#) :
Definition of boundary (EfikaE)..-..- C (#)) : Clearly defined, G (i#) : Gradually merging.
Compactnees (ERFGEE)--+--- 1:Soil aggregates bound loosely (L & 5), 2:Soil aggregates
bound densely and firmly (§%),3 : Soil aggregates bound compactly (%%), 4 : Soil aggre-
gates bound very compactly (4" Z 3:3).
Root (##£)------4 : Abundant (%), 3: Frequent (1), 2:Occasional (/), 1:Rare (Zil).

4R Ao HRLEOREIEEET
Table 4. Physical properties of soil in natural condition

~ | RBKN | o fomesr e BRI ARSMR] % K
fﬁf'[fﬂﬁ'r'"u"’ LR E M| A B E Il Wk ‘ Water %“{i\ﬁ"“m Moisture  |Water
Prof. | Type | Hori- | Volume | Porosity | holding minimum | content percolation
No. of soil | zon weight %) capacity (%) of fresh rate
% (%)  (cc/min)
1
5 Be A ’ 85.5 | 63.7 53.3 10. 4 39.3 310
B 115.4 54.1 47.4 6.7 39.3 55
1
Ay 84.8 64.5 53.1 1.4 36.6 265
3 Bc A 118.2 52.3 47.2 5.1 38.2 49
B | 1164 52.2 51.6 0.6 | 42.5 30
A, 76.3 67.7 57.8 9.9 45.8 259
4 Bc A, 108. 1 53.5 51.1 2.4 33.1 164
B 89.7 63.7 61.9 1.8 | 24
5 Be A 53.8 66.5 34,9 31.6 38.4 260
B 124, 1 50. 8 50. 4 0.4 49.7 8
' | . —
6 | Be A 79.9 66.8 | 35.6 31.2 27.6 | 230
‘ B 122.6 53.0 4.6 11.4 34.9 115
, ‘
7 Be A 79.4 64.8 45.2 19.6 32.2 199
B | 1.5 53.6 6.4 7.2 8.0 45
A 84.1 64.2 49.1 15.1 33.5 ‘ 122
8 Bc B: 115.8 52.2 50.5 1.7 38.3 86
B 123.1 51.8 50.6 | L2 | 42.0 27
1
Ay 74.6 68.0 34.6 33.4 | 29.0 | 219
9 Be As 107.3 56.0 36.7 19.3 30.5 ‘ 121
B 134.2 48.4 46.7 1.7 36.6 24
!
\ A 60 72.2 58,2 14,0 47.7 | 431
10 Bc Ay 93,1 59,2 53,9 5.3 45.4 185
1 . Bs 89.8 61.6 59,5 2.1 47.5 15
! -
A 60.7 66.8 | 49.0 17.8 34.2 2236
11 Be B: 93.6 61.5 60. 1 1.4 52.2 170
B: 104.9 55.0 l 54.8 0.2 51.7 10
12 B A 72.8 67.3 51.2 16.1 39.6 | 425
C By 86.3 63, 2 54, 4 8.8 45.8 i 205
A 68.9 70.1 60.7 9.4 48.5 340
13 Be B: 86. 1 65. 4 58.7 6.7 48.4 140
B: 109.5 57.3 60. 2 —-2.9 53.4 13
1 |
A, | 513 72.0 49.0 23.0 3.5 336
15 Be As 70.0 63.2 51.6 11.6 39.5 165
B 101.0 54.4 53.1 1.3 41,4 96
17 B A 72.3 66.8 63.0 3.8 53.6 136
¢ B 9.4 57.0 57.3 —-0.3 47.5 | 12
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F 44 (%) (Continued)
o , ] TNAKE | g ppergn ORFKS W K TE
Wrsid S B M | & & 4L 8 Water T AL Moisture . Water
Prof. | Type | Hori- | Volume | Porosity , holding }11ini mum | content percolation
No. of soil | zon weight (%) | capacity (%) of fresh rate
o RC)) (%) _|(cc/min)
’ | A, 55, 4 70.3 | 41.5 28.8 I 28.6 180
18 Be As 61.2 76.3 57.7 15.9 | 23.9 160
B 76.0 63.7 49.0 14.7 ) 0.0 | 121
A | 539 72.9 48,5 | 24.4 | 82.7 100
19 Be B 57.3 74.1 65.3 8.8 50. 9 60
Bs 91.8 61.5 58.1 | 3.4 48.3 23
‘ - - | )
A 58.9 70. 4 59.9 10.5 41, 224
20 Be B | 80 s 54.5 9.3 4l 20
21 B A 5.9 1 616 59.8 | 6.4 | 47.5 81
¢ B 1116 56.3 53.9 2.4 3.8 15
Ax 64.7 71.5 6.2 15.3 | 40,2 295
22 Bc A 70.3 70.5 52,1 18, 4 34,6 124
B 101.7 59.8 57.8 2.0 44,4 41
. Be A 58. ¢ 72.2 52.1 20.1 33.9 141
= ' B 86,2 62. 59,6 3.0 47.6 29
A 71.5 63.2 ! 59.0 4.2 £3.9 225
2 Be B | 104 59. 6 59. 4 0.2 47.9 15
Mok B A K
fable 5. Mechanical composition of soils
P ma, o o M W W B % B W L] o4
Prof. | Type of | B . B ICoase sand|Fine sand = Silt . Clay | ALtk
. soil " (%) (%) ) 1+ (%) :
, Be A 2.3 3.0 | 224 43,4 Ic
“ B 11.3 38.2 19.6 30.9 ic
Ag 0.4 37,8 32.9 24.9 IC
3 ! Ag 2.0 41,5 15.8 40,7 IC
‘ B | 3.6 50.6 | 6.1 | 397 IC
. - T N —_— —_— - ——
\ LA, 0.2 | 29.2 2. 475 | iC
4 i Ae 1.4 29.8 18.9 49.9 IC
B | 5.3 sLe | 8.5 | 34 Ic
| ’ - —
- A 0.7 38.8 18. 42.1 Ic
e B 3.8 39.3 18. 1 | 38.8 iIc
6 A 0.7 | 330 15.0 | 51.3 nC
B 1.4 55.3 4.0 39,3 IC
; A 2.0 33.2 19.2 45.6 hC
B 5.8 51.7 9.7 | 328 SC
A 0.6 37.1 2.4 | 289 I
8 B: 2.3 37.2 17.9 42.6 Ic
B2 1.1 51,1 7.4 30. 4 SC
A 0.6 | a1 2.6 | 4.7 ic
9 Az 0.4 36.3 19.7 £3.6 IC
! B 30 | 321 14.1 50.8 hC
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$5% (0I3%) (Continued)
4+ = AR s+ |
. =4 E al
EII(’)Of' Type of Eorizoﬁl Coase sand| Fine sand Silt Clay I %extul%

- soil (%) (%) (%)
B A 0.5 14.6 3.4 81.5 hC
10 © B: 0.7 13,2 3.0 83.1 »C
B: 0.8 44,3 | 5.6 49.3 iC
A 0.5 11.5 31.7 56.3 iC
11 B: 0.7 10. 4 24.2 64.7 iC
B: 5.2 41.2 10. 2 34.4 Ic
A 0.6 9.9 26.9 62.6 hC
12 B 2.5 17.3 10.9 69.3 #C
B 1.1 10. 1 45,5 43.3 L
A 0.2 13.1 6.4 80.3 | #C
13 B: 4.7 14.0 44.2 37.1 l ic
B, 2.3 13.2 19.2 65.3 sC
Ay 2.0 11.9 26.8 59.3 hC
15 As 7.1 38.2 11.8 42,9 Ic
B 0.3 41.2 12.6 45.9 hC
A 0.9 44,6 13.2 41.3 ic
17 B: 4.5 37.8 15. 4 42,3 IC
Bs 8.9 27.3 13.5 51.3 hC
A; 0.9 22.1 7.1 69.9 hC
18 Ag 1.3 24.3 15.0 59.4 | hC
B 13.5 36.3 12.8 37.4 | IC
A 1.9 19.7 18.4 60.0 kC
19 B1 4.0 19.6 15.4 61.0 hC
Bs 2.4 52.2 2.4 43.0 IC

|

A 2.3 17.4 12.3 €8.0 i
20 B: 14. 1 38.0 10.1 37.8 iIc
Bs 8.6 25.0 21.2 45.2 hC
A T 1.5 22.7 6.0 69.8 hC
21 B: 2.7 25.8 3.1 68.4 iC
Bs 3.9 29.1 27.3 39.7 IC
A, 1.1 12.7 19.3 66.9 hC
22 A 7.8 12.7 1.0 78.5 iC
B 7.5 16.4 18.4 57.7 hC
23 A 2.8 24,0 33.9 39.3 ic
B 0.7 13.3 32.3 53.7 iC
2 A 0.2 10.3 40.8 48.7 hC
: B 1.9 12.0 40,3 45.8 iC
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6 # Ao k] D it
Table 6. Chemical properties

S
Prof c N PO; | KO | Cao [EBEMEM gy rpy
No. pH cap 0 Exch. Ca
0. / /- - .’ .
(%) %) (%) | %) (%) (m.e. “OOg)‘(m-e-llmg)
2 5.2 43.8 112 0.18 0.18 | 1.19 59.5 | 22.0
3 5.4 £3.0 1.52 0.22 0.24 1,65 71.8 34.5
4 5.6 44,8 1.28 0.22 0.18 1.66 65.8 33,4
5 5.1 0.5 1.34 0.35 0.23 1.20 70.3 28.3
6 5.5 44.3 1.39 0.39 0.22 0.82 68.5 18.9
7 5.6 39.4 1.21 0.22 0. 24 1.15 70.1 28.¢
8 5.4 43,1 1.43 0.27 0.20 1.36 68.5 32.7
9 5.2 43.0 1.48 0.28 | 0.2 1.38 71.1 33.4
10 5.8 42,0 1.26 '+ 0.23 0.22 0.73 60.0 16. 2
1 5.7 44,6 1.50 0.25 0.24 1.20 67.3 | 23.1
12 5.6 40.7 1.40 0.23 0.22 1.53 64.9 311
13 5.2 41.8 1.44 0.24 0.22 1.39 66.6 31.0
15 5.5 40.1 1.30 0. 24 0.20 1.44 58.7 | 26.5
17 5.5 40,0 J 1.27 0.21 0.22 1.64 57.2 | 27.5
18 5.3 £0.2 .24 | o.29 0.18 | 1.20 6.9 | 217
19 5.3 40,5 ’ L17 ;0.2 0.16 1.6 | 72.5 30. 4
20 5.4 | 455 1.29 ’ 0.28 0.18 1.36 | 67.7 | 33.0
21 5.7 2.2 L2l 0.2 0.18 Lat | 68.5 32.4
22 5.5 36.6 123 | 0.2¢ 0.26 1,40 78.5 31.7
23 5.3 39.1 1.27 0.21 0.25 1.68 67.9 34.5
24 5.7 41.6 1.39 | 0.23 | 0.2 0.68 | 455 19.8
mr L+ #H o b
Table 7. Chemical properties
§ T N 7——_477A77;j 14—;;'.%;m¢:.vl
Prof, | @ fI | s ’ ‘ c N PO KO | Ca0 ?‘Sajg:é){glg
No. Hori- | Depth pH o o oy | o oy Cap.
on | )| @ @ @ ® | @ G e
[}
2 A 18 5.7 87 ! 04 0.0t ! 02 ' 0.30 | 29.1
B 20 5.2 L5 | 0.5 | | | 1 13.2
Ay 14 5.3 6.8 | s ' oos o2 | o2 23.9
3 As 17 5.3 2.7 0.17 : 15,4
B 27 5.3 2.5 | 0.13 1 | 17.7
T i -
Ay 14 | 5.4 | 7.9 0.48 | 0.07 ! 0.25 0.39 \ 32.7
4 A 11 5.4 3.0 0.25 ' | l 15.6
. B 16 5.3 L7 04| i l 14,6
i
5 A 15 4.6 47 | 025 | 0.05 | 0.2 ‘ 0.22 | 12.6
B 30 54 | L5 o012 | 12.4
— - i e e T — e
6 A 20 ] 5.4 | 1.0 0.42 | 0.06 , ©.26 | 0.35 ] 14,2
B 0 50 23 0.17 ! [ ‘ ‘ 14.5
B A YOSt A (S
, A 20 s1 | 74! o | oo | om | om 26.4
B 35 5.0 L9 | 0.09 | | 17,9
! 1 R I 1
A ol so0 5.9 | 033 , 0.06 | 0.22 | 0.16 24.2
8 B: 10 52 | 38! 07 z 18.1
B: 28 5.1 1.6 ( 0.13 | | 15,1
A 14 4.9 5.8 0.32 | o.06 i 0.26 : 0.23 | 16.2
9 Az 1 5.0 3.1 0.20 ! 18.6
B 30 5.0 2.1 0.13 | | 17.9
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¥ ow o # H
of A,-layer

FR BB 0.2 N HCI soluble
tu- . - 1141
fjﬂf)fl” CIN N/P N/K K/P N/Ca (ppm)

(%) ‘ en K,0
3.9 0.1 | 13.9 7.3 1.9 1.3 55.8 159, 2
48.1 28.3 16. 1 7.7 2.1 1.3 47.7 164.6
50. 8 35.0 13.1 8.5 1.5 1.1 50, 4 134, 4
40.3 30.2 13.7 7.0 2.0 1.8 50.7 159, 7
27.6 a7 | 1.2 7.8 1.4 2.4 119.8 171.2
40.5 32,5 12,7 6.1 2.1 L5 52.7 132.3
47.7 30.3 12.0 8.6 1.4 1.5 97.8 164.5
6.9 29.0 12.0 9.0 1.3 1.5 95.3 155.7
27.0 33.4 12.8 7.0 1.8 2.4 65.3 137.7
34.3 32.2 12.1 7.1 1.8 1.6 88.3 211.8
27,9 29.2 13.9 7.5 1.8 1.3 54, 1 121.3
6.7 28.9 3.3 8.0 1.7 1.5 90. 2 179.9
45,1 30.9 12.2 7.7 1.6 1.3 32.9 135.6
48,1 31.7 131 6.8 1.9 1 9.2 143.5
35.1 | 32.6 9.6 8.4 1.2 1.4 84.2 140, 1
41.9 32.2 11.6 8.9 1.3 1.3 ‘ 69.3 122.3
48.7 35,3 10.5 8.4 1.2 1.3 91.2 171.1
47.2 32.8 10.5 8.4 1.3 12 | g4.8 133.8
40.3 29.9 11.5 5.6 2.0 1.2 ! 6.9 155.0
50,8 30.7 13.6 6.2 2.2 1.1 53.5 160. 4
43.5 30.0 ! 14.0 | 7.6 1.8 2.9 54.8 136.7

¥t K

of the soil

7 E = . = T %A GE |

T eah, = [Cafu Mgsern G2 ud [
y a satu- | Mg satu- , ; N . ey xch.

(m.e./100g8) |~ Jtion | ation | C/N |N/P |N/K K/P|N/Ca| soluble(ppm) | e

Ca | Mg B | @& POs | KO | (v

7.9 3.7 27.2 127 | 17.8 25.7| 2.3 111.1] 2.3 |25 | 268 3.1

1.8 1.3 l 13. 4 9.9 . 10.3 | l . 23.6

T T l 7

6.7 1.6 27.8 6.6 | 15.5(20.4 2.6] 80| L.9| 6.4 | 27.1 2.8

2.1 1.3 19.9 5.5 | 15.6 : 9.8

16 | 0.8 9.1 4.7 | 18.6 I |18

[

9.6 1.8 29.4 | 5.5 | 16.5016.4] 23| 71| 17| &7 | 2.5 | 19.1

2.1 1.3 13.3 8.0 | 12.3 15.2

1.7 0.3 L8 | 5.4 | 125 15.3

2.2 1.1 g 8.9 | 1s.8liz1] 1.3 os| 16| 80 | 195 \ 9.9

1.5 0.7 11.5 55 | 12.8 17.5

i I

5.4 1.2 38.0 8.9 ( 16.715.1] 20| 77| 18| 4.8 | 168 ! 21.3

L9 | 0.6 12.9 4.7 | 18, | 4

6.5 0.9 24.6 3.3 | 16,1 14.9| 1.8| 841 21| 41 | 7.5 213

1.6 0.5 9.0 2.9 21.4 17,4

5.0 1.3 20.8 s.7 | 1zoliss| ns] 7.3l 30, w9 | 182 | 1906
23 | 1.2 12,9 6.9 | 2111 : ‘ 18.5
.5 | o8 10.1 5.2 | 12.4 l 18.3
4.4 0.8 27.1 5.0 | 18.1)1220] 1.5 80| 220 2.9 | 180 | 19.6
31 0.7 16.8 4.2 | 15.8 20.9
2.3 0.5 12.7 2.9 | 16.0 25.0
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7% (D3%) (Continued)

B ofr R 2 . EREIEAE
Prof. ] pH C N P20s K0 Ca0 Base exch.
No. Hori- Depth " cap.

zon | (cm) (%) (%) ; (%) # B |m.e. 100g)
A 9 5.6 8.9 0.5¢ | 0.13 | 0.34 | 0,41 36.4
10 B, 17 4.8 3.9 0.31 20.1
Ba 27 5.1 | 2.9 0.16 i 19.2
T 7 B ‘
A 9 5.3 8.3 0.5 | 0.12 0.32 0,32 , 27.7
11 B, 14 5.0 6.7 0.25 | _ 21.8
B2 33 5.3 40, 0.18 12,6
+ l
A il 5.2 721 oa o009 | 02t | 0.19 23.0
12 B: 15 5.3 3.1 | 0.2 17.9
Ba 23 5.1 | 2.5 ’ 0.16 18.7
A 12 4.9 9.1 0.46 | 0.06 | 0.28 | 0.30 23.6
13 B 10 5.1 4.4 0.23 18.2 |
" Be 28 5 2.9 0.15 18.2 |
A 11 5.3 7.2 0.39 | 0.04 | 0.25 | 0.28 26.9
15 Ay 15 5.2 6.2 0.31 ; 19.9
B 30 5.4 2.9 0.15 18.3
A 11 5.2 7.7 0.40 ©0.12 | 0.30 | 0.31 21.6
17 B 2 5.4 5.7 0.25 | 18.1
Ba 25 5.5 2.9 0.12 | 10.5
Al 6 5.1 8.9 0.53 | 0.18 | 0.26 | 0.42 35.0 |
18 Az 18 4.9 6.7 0. 48 22.6
B 24 5, 4 4.9 0.26 20.2
A 5 4.7 6.4 0.33 | 0.08 | 0.25 ' 0.24 24.6
19 B; 24 5.3 4.5 0.25 26.5
B, 27 5.1 4.4 0.19 ‘ ‘ 23.1 |
1
A 15 5.4 6.0 0.38 | 0.13 | 0.19 ' 0.40 35.4
20 | B: 14 5.9 3.2 0.25 3L.5
i By 15 5.1 2.4 0.19 28.1
A 5 5.6 7.8 0.51 | 0.18 | 0.27 | 0.37 2.7
21 B, 16 5.3 421 o.38 | 26.7
' B 35 5.3 1.8 | 017 ! : 25.5
Ay 10 4.5 53| 02 o007 | 02|07 7.6
22 Ag 8 5.1 3.2 0.18 18.5
B 28 5.3 2.4 0.12 18.7
25 A 15 5.1 5.8 0.31 | 0.06 | 0.23 | 0.24 21.8
¢ B 18 5.0 2.1 0.16 | 23.1
24 A 14 5.4 8.4 o.51 | o.11 | 0.31 0.42 38.7
] B %6 | 5.1 2.3 0.16 \ 28.3
3-2. #E =

3-2-1.  FH=Z/FIX (Prof. No.2~No.9)
TOHXE, —HHCEBMOEOFHIIEEZTL, TORRKBELELTE Foy, o/ =vEEhET
508, HELIEMOBACHEE UKBAIEGTEBERE L TS,
TERIFEZREEME L, BETIREPEZELL, TORLERELLITVEHAEILATL
ZOHMRIBNFNHBERKLIBICEL TIRELER P 0L - TN B,
BB UmEAmoNBIcE, B BELESEETIRALLONDY, ZOHBIIELTH 5.

o

[
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[ R : - i : E .
BB W ca semnm | Mg o TN [T
(m.c.j100g) | ©8 satu-|Mg satu- ¢/ | Njp | N/K |K/P [N/Ca| soluble (ppm) | Exch.
LB y
Ca Mg | B | & PO: | KO |
103 | 29 | 347 8.1 | 165| 99| 19| s.2| 18| a1 | 204 | 2100
27 | L9 13.3 9.5 | 12.4 35.9
0.2 | 0.5 0.9 2.4 | 175 | 30.5
8.5 | 2.3 31.1 8.3 | 14.8126| 21| 5.2| 24| 7.7 | 39.2 | 316
a3 | 11 19.6 5.2 | 26.7 P 35,1
1.7 | os 13.1 3.9 | 211 : 211
65 1 2.5 |  28.4 1.7 | 176|106 47| 23] 51| s5 | 277 | 19.9
a1 1| 227 6.3 | 1i.8 | : 52.1
19 | 0.7 9.9 3.7 | 15.8 | 5.2
5.6 | 2.4 23.7 10.0 | 19.7]19.01 20| 9.5! 2.1 6.4  25.2 | 2.6
31 | 1.7 17.2 9.4 | 18.6 36.1
1.6 | o9 8.8 28 | 18,7 37.6
5.9 | 2.7 22.1 0.1 | o7 tany | nelial o a1 | a7 | 1309
a1 | 2.3 20.6 1.7 | 19,7 | ! 18.6
20 | 1.1 11.0 20.1 | \ | 24.8
7.2 | 27 3.7 124 | 19.2] 7.4 16| 26| 18" 69 | 2.9 | 131
26 | 20 25,4 1.3 | 22,7 17.3
3o | 1.2 15.5 6.1 | 2501 26.8
75 | 2.6 215 7.3 1 16.9) 69 2.¢ 28| 18] 22 s1s | w1
a8 | 21 20.5 8.9 | 13.1 ! b 2201
24 | 11 12.0 5.3 | 18.0 22.8
6.8 | 2.8 27.6 1.5 | 1911 92| 16| s.8| 1.9] 3.9 | se.6 | 19.4
50 | 2.2 191 | 84 | 1509 27.8
o1 | 20 1.8 | 8.7 | 231 27.5
9.1 4.7 26.9 13.3 .~ 15.7] 6.9 2.4 2.8! 1.3] 2.3 | 26.2 | 12.8
8.4 | 53 26.5 7.1 125 14,1
4.3 5.1 15.4 18.2 12.5 11.3
7.2 | 5.1 258 | 181 | 153 635] 23 28| 20| 41 |42 | 121
29 | a5 18.5 1.6 | 11.0 15,4
4.1 2.5 16.1 9.8 | 10.3 I 20.4
3.6 | 1.9 204 10,9 | 1897 9.3 16| 58" 24| 1.3 | 18.2 | 20.5
3.2 | 1.2 17.3 6.3 ' 17.5 28.4
.2 | o1 6.5 2.4 | 19,9 2.3
6.0 | 2.4 225 | iz |ez|eal e 7s| el 23 ! 28| 166
3.6 | 1.2 5.« | 5.2 | 137 12.0
13.3 | 4.9 32,2 126 ' 16.5010.6| 20] 5.4 17| 1.6 | 28.7 | 19.4
6.8 | 1.2 | 239 7.7 | 142 el 26.9

BOUKERLER, 3 v=v53, NARXVY, YV VH JA¥HKTH D, Be HMLBRIERYE
oIS 2RO hE D SR FIBIC A TERWIIZH - THG L, (ERE MEBORENH S L8
SEFFIRO—I L THAEICE Bo(d) MESMANTIFT S, HAER3A+LA 2474, 244, vavw
Y, YEETH 5. FEOMME X CHE THOBEIGI ST T Bo BLEMS BT 24, ZOWKILS
HHTHEY, Be MHKRBBLAERE TR LIBOCHH L, KRESFL2 S0 AFEER S D
e 7749, 79370, ZORSARBEANSBETLTOS.,

ARPRIC BT 5 b FevEhild, oMK EEEOMEE D T Be B4 Lt ULbEELR
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Fig. 2 Physical properties of soil in natural condition.
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® indesite
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Fig. 3 Triangle diagram of soil texture.

VDT, A—BMM670R5 Bc B0 » F=YOHSRIDIEENS 2T -7,

COFHEZLNBHRO LR, 2RO FNGHEE (C-IC) THFEFRITIH—2T, AHED
KREWLEDELITHA

(LA IS inE Y 5 Be B4 (Prof. No.2) @, AEIZPP 5§ EARMREFE D0 Ac0D,
diElIc B 2 BHRIED T ETOMEY A Z &, AENAIRPHFOBEIRVI LI B b
%o #HEPIE (Prof. No.3, No.6, No.7, No.9) IZffifd 2 Be BiA4IRiZ, Wb ABHBE Ekikd
KELHEEEFIIRIFTS 5D, T B Prof. No.7 i3, BRSSP EHIMFMHARZIENIZ &
BIFL iz nhicb . RT3 (Prof. No.4, No.5, No.8) Bc #1305 & Prof. No.4
B, ABDEL L BT ENE  BEREBEME S, SRS AED, Lichi-T, HEMH
HRBIFL#EINE. K& Prof. No.5 X8 Prof. No.8 DS, ARSI T LrbEEBLYL
BIZEET, TOYEREESHMEMNHEERT IRNITATH .
FHRIZO0NTE S &, SERAIEHTHOTILLARDCINFRII 16~19 T, HEHEKLE L TR

AT LTS EEL NS, pH B—RICHHETHRERED, RERNIOHTRICES &
KEWEART, CORBIBHRED/NINTEE, KIKEHEZ L5 EE0H L L BN HEE
#7%, Exch.Ca 575 Mg ¢4 &3, No.5, No.9 TEMRIEVMERLTHS, T HE (N/5
HCL W) KO0 EFRE, —RCHEDOBIEER L, POs 8EFRFELNEH o7,

Pllo ke, F—8#h o755 R— BT O HEICE LDHEENS shic e 20T, FHH
BRASHTINOS, EBETR&BETHHS,

COMRITEY B LIBOFERIELTIR, SETO—HINC 5B E, ELELEERLTVE XS
EAohb. CNRERIZLOPELREELORBMEET 2000, HIVRABENER LS
7 FRRELOREI L3 b0 RkoMENzE b,

3-2-2. I ERERK
ZOHIKIZ, 3-2-1 TANLFHEZLENK L B OMELS KUHAER LT 2. 2RI%LE
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R E L, 0ENAEAEK ISRV D, FEEMI Be BMABOSTEBRERMIh L > T3,

ZDABIEH GC-IC) THMAGREI, MEOFBZLBOLITL 5T, PPEFREIIAD
EVES3THB.

B (Prof. No.23) & X0 L#HE L3 (Prof. No.20) icfiEd 5 Be M3 L diz, ABS
TREAERNS S IMFMEER, TCR3RBOXIIICELOND . EPEIMET S (Prof. No.
11, No.12, No.13, No.17, No.21, No.22) :81'2, HEMARZ S TOMNERLEIA SV, ESAME
BIRBIFENZ XS, UL, 205 B Prof. No.21 {3, AL T EFLY LEBRIRFDOK
HFEKEIZ 100 BT T (BAIERIS2D) MR EHHTRRTH S, COLHUTER (B0FEHD
BED 84 -T0a. 2OBRLLTEAONSDR, H2RERLALIDICHENOL M TIZENSA
T, LINORBLO—RWART Licz ik b, SELEERL D BECLERELEERLTOS 60
LBEND . 2O LRAWHEBENEAOHE VOB BWT, LENHMED IO oI 8% LDE
MBEEIN TN L ELLIBTFINEZLDTHS.

ATz {riEd % (Prof. No.10, No.15, No.18, No.19, No.24) +#%!%, 2697 ABHa s
Wiz o~TELERDEERGBOEMICSH S, T, BAMES RS (, BEMHTEI—BR
FrEbnsd, cD5H Prof.No. 19 QARRES S T {EBIDBLIEKES S HEFIEREZIRAT
B5. TOBFENHTORRGHEG ZOWNTIR, HRICBT 2 HEBRBTASHOPETHITICECT
b stotod, AJEBESHRL, FTROLFEINERE»SHTERE L iICET 5 pHEL, Exch,
Ca BLURBRLEBRLTEVE RN AR, LTEOKBENROBL &S T &h, NEMEEIZ R B
RERNZFEILAEOTHEA . COLIL LM O{ADKMNZL 6NTEIE 5 EHOMHRERMSYS -
fbDEEZLNG.,

{LEE SDNWTH B &, RRRCEHEBENTNSARD C/N EZ3 15~20 Ol iz & 5. pHE
Prof. No.22 Z[~TI3 5.3 %A RT SEMBE, HILERAS, Exch. Ca XU Mg AFRIZH
FRRIC R U TR B A T T BRSA OGNS . TIRIED KO fIMEHBEOEERT S,
P:0; BiIHE U B LAMEY, Thof—1EHMOMIzE T 2FHEEOERIE, bFbzibon
SMAD & TR, T, HWEDHEESZVRE—FHLOLEHEETHLEOHNIIICET B{eFEMNER
i, o xS NERRTD oL, -,

4 FPRTVORRELTBOREMEE

4+1. FRIVORE

FEWERSCETE P PV ORER, H4ARSICHESRICRTEEVTHS.

4-2. b R2YORRLEEEOEME & OBE

b Py OBERER & L E O & OBEAERD B diT, HEB30FEMOME IS 50cm ETO
FKIEE B LOPRH L ERBOLFENEEA L OBEtZ L o~k BHREITPSRIRTESDTH B,

4-2-1. HE=LEMX

PRy OREREE, 5 RITRLA ) IKHEKIERE BSOS EOEEENED SN, Skt
HTIZ Exch. Ca, CafMfEL Xt pH 5 &1, WHKELELOBEMEBAONEDBED £ 5 TIRA
W, EORSOLENETLOBREESH OO T, 7, TAWKOHEBIZ X 2HEREOERLRE
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W8k P Fe=v OKE
Table 8. Growth of Abies sachalinensis

T
i ‘ |6 W | B W wmEe | ook | P2 Bl R 5 o
Prof. Type Age ir(_ee . Diameter | No. of | Volume Site ) f\l’iilgl:rtl :kr‘cé- Parent
No, | of (year) eight |at breast' trees per ha ! index recent 5 years material
1 soil (m) (cm) | (per ha) (m3) (m) (m)

2 Re 33 | 14.9 22.2 1471 272 | 12,6 2.3

3 33 | 14.4 21.5 2536 288 | 12.9 ‘ 2.7

4 33 17.4 22.4 1830 362 15.8 2.9 EHE=K

5 31 | 14.2 20.6 164 273 | 12,6 2.2 i

& 34 16.7 24.9 1591 461 15.2 | 2.0 Neogene

7 34 | 14.6 22.2 1654 326 | 12.3 2.7 tertiary

8 34 | 14.0 20.3 1591 294 | 11.8 2.6

9 34 | 15.0 25.0 1257 297 | 18.9 1.6

10 Be 30 | 15.7 20.8 1827 275 | 15,7 2.8

il 30 | 15.4 22.4 1100 197 | 15.4 2.9

12 30 | 14.8 21.3 1850 302 | 14.8 2.2

13 30 14.9 22.6 1144 252 | 14.9 2.4

15 ;%6 7.2 27.4 1552 445 | 148 2.0

17 | 3 * 17.2 ©  21.9 10 324 | 13.6 2.8 g

18 38  16.9 23.0 ; 1815 412 12,9 2.3

19 .38 | 16.0 25.0 1655 424 127 g Andesite
20 3 ‘ 17.2 | 245 1360 432 12.7 2.4

21 88 | e 21.9 1636 a5 10,2 \ 2.7

2 36 | 15.7 25.1 1496 3%\ 13.5 1.8

23 36 | 14.9 22.6 1107 289 | 12.0 ! 2.3

24 30 | 15.0 ‘ 23.2 1421 524 l 15.0 | 2,5 J

Uicds, HEMRSIWETTERESICAGERDIEL, Liis-T, BB LI HEREOERRIZ
EAERD SN o1,
4-2-2. Ll E WK
ZOWRITET S b M=y OfERER, ©ROFFRCGEKEETE S FOEMEIEE o,
N$MEﬁfﬁlkm.Caﬁ&ﬁCaﬁmﬁﬁg&mﬁﬁﬁ&ﬁ@ﬁ%é&bénéﬁ,Emﬁﬁa
EBID & 3 TR, Fob Foy OMBREZMENCA 312512, KA (Prof. No.23) XUl
Bom 8 (Prof. No.20) TREFWREI—RICHLEMCHE. & © 12 Prof. No.18, No.19,
No.20, No.21 D& 3T, ERAHEIEORCET 5 F Fvy O EREZBITFTRENES LSS
Johd. Prof. No.18, No.21 1, ZBLD LEIRBTHICEED OO TP T EAMEREC
HELILHDEELNG,
Lo T, COMREBFIEL LCLBOBICEHICE > TRIUT 285, 22D5v—Fichid
5, TNENETERE S K E »IcBHE 2 ReEmss N5,
4-3, # =
EWEMSICOVTRAET 2L, b Foy OHBREILEEFOILFIMTO LA, Thbs, &
LoD pH, HREHAR, Exch. Ca BIU MgRUEE, 32EEOBBEES-TNEM, 2hid
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Fig. 5

Relation between the growth of Abies sachalinensis and the permeability

index of soil and the chemical properties of its surface horizon.
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AR LEOBKIERB LT LBORBE L FESHFELE - TS LT, It VY ORER
BAYETIELERNRE VDI ERBTOKITH S LM KBEESSICETN TN TS, 1%
DI EBBIFCTROEIAIE, WA ZhEHHTTHICRMN LA RO OT, LEOMZEMIEEE
LT, LEOBFENEENRAOEFICEE LWREIZHZ L0 5 &, RIFUETFHE LTOMM
ZEHEHD0THH I,

5. M RIVOHEOCERNHEM L HERED L ULEENE & O

BRSO B oM LA HFEAIEO BRI, HIRITTLEBDTE S,
b F Y EELBEORKATER, DFNOEMTENTS, 32~55%%m L, 2+ALHRLIS 5
N otcdE, TOMDESITEDPEDEY £ H W BHOME SN,
FWGD b Py BE LI O RN & BEEE - OBRERTT Licds, M0 & S SHEEA N
Py, Uinl, SR LNEOMRSEE & FIE 5 S oMTIE R c O3 o iz ks s hi
CORMETRTE, BORBIUHETRDLEBHT
5-1. B 5 &R~ KoV EERER L #IE LAENE S RE L OME
EOMEEIM (BP0 X0 0E) THE Ueds, BB sRRIED L. L
WOk B LW IO MK

Table 9. Chemical composition of upper crown leaves of Abies sachalinensis
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Height-gro- C N P30 K40 CaO
No. |[wth in the C/N | N/P 'N/K|K/P|N/Ca
recent | (%) | (%) | B | & | %)
5 years
(m) e i
2 2.3 53. 95 1. 46 0. 38 1.17 0.43 37.0 9.1 1.5 6.1 4.7
3 2.7 51,53 1.63 0.50 .19 0. 48 31.6 7.4 1.6 4.5 4.7
4 2.9 51.81 1.85 0.52 1.21 C.37 28.0 6.6 1.9 3.6 7.1
5 2.2 52.75 1.59 0. 36 1.04 0.36 33.2 10.6 1.8 5.7| 4.5
6 2.0 53.71 1,64 0. 42 1.02 0. 62 32.8 9.1 1.9 4.7 | 3.7
7 2.7 53.72 1.66 0. 41 1.18 0. 40 32.4 9.2 1.7 5.4 5.9
8 2.6 53.91 1.58 0. 44 1.13 0.46 34.1 8.3 1.7 4.9 4.8
9 1.6 53. 89 1.29 0. 34 1.00 0.51 41.8 8.6 1.6 | 55| 3.6
10 2.8 54,28 1,57 0.51 1,20 0,48 34.6 7.1 1.6 4.5 4.5
11 2.9 53.92 1.82 0. 60 1.23 0. ¢4 29.6 7.0 1.8| 3.9| 5.7
12 2.2 54,24 1.71 0. 45 1.16 0. 45 31.7 8.6 1.81 4.8 5,3
13 2.4 54,91 1.61 0. 40 1,16 0. 45 34,1 8.9 1.7 5.4 5.0
15 2.0 54. 14 1. 46 0. 34 1.10 C.55 37.1 9.7 1.6 6.0 3.7
17 2.8 54. 68 1.74 0, 47 1.18 0,32 31.4 8.7 1.8 4.9 7.6
18 2.3 £3.85 1.61 0. 49 1.19 0.52 33.4 7.7 1.6 | 4.7 4,4
19 1.9 53. 59 1. 46 0. 46 1,14 0. 45 36.7 7.3 1.5 4.81 4.6
20 2.4 53.24 1.73 0.52 1.15 0. 41 30.8 7.5 .81 4.1 5.8
- 21 2.7 53. 80 1.80 0. 55 1.26 0. 46 29.9 7.5 1.7 4,3 5.5
22 1.8 52,24 1.59 0. 40 1,05 0. 40 32.9 8.8 1.8 4.8 4.2
23 2.3 52.29 1.59 0. 46 1.05 0.55 32.9 8.0, 1.8 4.4 4.4
24 2.5 54, 23 1.45 0. 81 1. 16 0.39 37.4 6.6 1.5 4.4 5.2
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Table 10. Nutrient per ha in A,-layer
Ao A % 36 I
No Dry__weight C N P205 Kgo CaO
: of Ao-layer (kg/ha) (kg/ha) (kg/ha) | (kg/ha) | (kg/ha)
(ton/ha) g g g1 g/
2 18,2 i 7953 203.3 | 334 33.5 153.8
3 19.9 8540 | 1.8 | 42.8 [ 47.5 ‘ 234,2
2 17,7 ! 7908 ‘ 225.7 | 395 | 31.8 ’ 209, 1
5 22.8 ‘ 9235 306. 1 51.0 52.4 | 168.1
6 19.5 | 8613 | 271.8 | 55.7 42.0 114.2
7 19.5 7683 236. 6 42.8 |  46.3 159, 7
8 20.6 ’ 868 | 293.0 | ser | 4n0 | 1992
9 23.6 10167 350, 8 66.9 | 46,9 | 2333
10 6.2 | e8l8 | 2 | ez 35.3 8.6
11 18.2 8115 252.4 48,0 ‘ 43.0 ‘ 156.3
12 22.1 ‘ 8994 | 307.9 | 50.9 9.3 | 2612
13 20.6 , 8621 | 298.0 49.4 ' 45.0 204,9
15 21.2 8505 274.9 | 51.5 | 43.2 219.1
17 20, 6 1 8236 ' 260. 2 45.5 45.9 240, 8
18 19.6 7885 2421 l 57.5 ' 35.0 . 168.1
19 22.7 9182 ’ 284.9 56.3 38.5 220.5
20 20.3 9225 2614 | 51 ' 37,4 196.7
21 19.7 8320 238,9 | 52.2 34.5 202.8
22 24.8 9080 ' 303.9 60. 4 ' 64.9 247.9
23 23.4 9153 298.0 ‘ 50, 2 572.5 1 281.6
24 17.1 | 3 | 282.0 | 38.6 | 37.6 82.8
HUR EEARRBICEY 5 RERME
Table 11. Nutrient per ha in mineral surface soil
(Depth 5cm)
. — _ :
C N | P205 KEO Ca0O
No. : I ‘
(kg/ha) (kg/ha) | (kgfha) ! (kg/ha) | (kg/ha)
2 13572 | 764.4 ‘ 68.3 | 399.6 , 474.2
3 9384 607.2 68.0 284.5 4429
4 12719 772.8 l 108.0 , 401.8 ‘ 631, 1
5 5546 295.0 ‘ 55.9 279. 1 260, 8
6 9730 583. 8 88.5 | 358.3 493.4
7 9250 l 575.0 | 88.7 393.2 390.0
8 8201 | 458.7 79.1 304. 1 216.8
9 7424 w 409.6 ' 77.9 ; 327.6 289, 3
10 14151 858.6 198.9 | 541.2 I 656. 7
1 10956 739. 2 { 1527 ‘ 419, 1 425.0
12 7488 426. 4 93,3 110.2 192.4
13 11375 575,0 I 69. 1 346.0 375.0
15 9504 514.8 ‘ 54, 4 | 325.9 : 368.3
17 9933 516.0 l 158, 7 381.2 405. 1
18 12638 752.6 251.5 | 372.9 595.0
19 8064 422, 4 ‘ 104.7 ' 320. 1 302.1
20 7680 486. 4 162.3 239.3 517, 1
21 8346 545, 7 { 193.8 285. 8 395.9
22 6254 342.2 83.8 ! 257. 4 201,8
23 6902 368.9 | 70,2 277.0 289.2
24 13020 790.0 [ 170.5 ‘ 482.6 | 646.3
|
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A Study on Correlations among Nutrient Concentrations of Todo-fir

(Abies sachalinensis MAST.) Needle, Growth and Seil Conditions

Tadashi Yamamoro ® and Etsuko Sanava @

(Résumé)

1. Samples of needle leaves were collected from 21 sites of Bc type brown forest soil.
These sites are located at tertiary and andesite districts within the jurisdiction of Esashi
District Forestry Office under Asahigawa Regional Forestry Office, Hokkaido.

Samples were brought to the laboratory, and physical and chemical properties were ana-
lysed.

2-a. Physical properties of soils derived from tertiary parent material are generally
clayish and dense. Values of exchange acidity are high in the surface soil and low in the
subsoil. Values of organic matter and exchange Ca and base exchange capacity are generally
low. Content of available K30 is considerably high, while P,Os is remarkably low. Thus, our
analysis showed some values lower than the general level.

2-b. Though a remarkable difference was observed in height growth among individual
Todo-fir stands, the relation between height growth and content of exchange Ca was not
obvious; however, the degree of Ca saturation and value of pH seemed to have some correlation.
Obvious correlation between permeability index of soils and height growth were observed.

3-a. Generally, soils derived from andesite are clayish and lower in density than tertiary
soils, Slight superiority in exchange acidity, base exchange capacity, content of exchange Ca
and Mg in andesite soil in contrast with tertiary soil was recognized. Contents of available
K,0 and PyOs; were substantially the same in both sorts of soil.

3-b. On andesite soils, difference in heights of individual trees had a correlation with
permeability index similar to the case of tertiary soils. Furthermore, content of exchange Ca
and degree of calcium saturation had a correlation with height growth, but was not so obvious
as the permeability index.

4. Relation between nutrient content in upper crown needle leaves and height growth.

We could not reach a firm conclusion on this point with individual sorts of soil. Both sorts
of soil included high contents of N, and P in upper crown needle leaves in recent five years
growth correlated with height growth, but content of Ca was rather low and had no obvious
correlation with height growth. C/N, N/P, N/K, K/P and N/Ca ratios diminished as trees
grew older, while N/Ca ratio increased.
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5. Relation between nutrients in upper crown needle-leaves and chemical properties of
A, layer.

We could not recognized any obvious correlation between N, P, K, Ca in upper crown
leaves and chemical properties of A, layer. But higher content of N, and Ca in upper .crown
leaves have a negative correlation with C/N ratio, exchange Ca and the degree of Ca saturation
in mineral surface soil. And higher content of P, K in upper crown leaves has a degree of
correlation with content of K;O and available P;O;.

6. Relation hetween recent five years height-growth and chemical properties of A, layer.

In the case of ‘high.growth in. recent five years, N content and pH value in A, layer are
high, while C/N ratio and. base exchange capacity are low. Nutrients ratios in A, layer did not
correlate with height-growth. '

In mineral surface soil, pH value and base exchange capacity are high, C, N and exchange
Ca are rich and C/N ratio is low. Among nutrient ratios, N/K ratio only has positive correla-
tion with height growth.

7. Relation between dry weight of A, layer and chemical properties. Generally, content
of C, exchange Ca, values of C/N:ratio, base exchange capacity are in proportion to weight of
Ay layer. Contents of N, P05, KuO and CaO per hectare have a similar tendency. In the forest
where the weight of A, layer is light, surface mineral soil has high values of pH, N, C and
exchange Ca, high degree of Ca saturation and high value of base exchange capacily and low
value of. C/N ratio. Contents of N, K5O, CaO per hectere increase obviously, while increment
with PJO; is slight. -

8. Even a forest stand.with high height growlh aksorbs considerable volume of nutrients
from soil; surface mineral soil has high values of pH and base exchange capacity, high con-
tents of C, N and exchange Ca, low volume of A, layer and low C/N ratio. (IFig. 12), This can
be.attributed to smooth decomposition of plant residues. Consequently, as indicated in Fig.15
and 16, nutrients: content in A, layer diminishes, the dcgree of Ca saturation and base ex-
change capacity increases, and contents of N, P, K and Ca supplied {rom A, layer increase.
Thus, a positive correlation was recognized between height. growth and contents of N, P, K in

upper crown leaves.



