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Table 1. Meteorological condition

Month| .
\\ Jan. | Feb. | Mar.! Apr.May | Jun.{ Jul.[AugJ Sep. |Oct. | Nov.| Dec. Year

Locatioﬁ\\, Mean
FHER Urylt  |— 7.9— 7.1|—2.7| 4.3/10.9 16.4{ 20.9, 22.0: 7.0/ 10.3] 2.9—4.5 6.9
Temp. °c|Bannosawa = 9.1\— 7.7—2.7} 2.9/ 9.7 15.5 19.8 20.7/ 15.9. 8.8 L.5-50 5.9
Mean ' Bibai |- 7.8— 6.9—2.4 4.3 ;1.1| 16.3 18.6,22.0 16.6 10.1) 3.2—4.7 6.7
; . [ ' 1
BEsin Uryl = 2.9— 1.3 2.9 9.7 17. 11 22,3 26.1| 27.2 22,5 15.9] 6.9—-0.4 12.2
Temp. °C Bannosawa |~ 3.8— 2.2 2.6 a.e; 16,5, 22.0, 25.1) 26.0 21.6 14.6 5.6—1.0 11.3
Max. ! Bibai |- 2.7— 1.5 2.7 9. 7177, 22.7) 25.7) 27.3 22.4 16.1| 7.4-0.2 2.2
t

B ! Uryi —12.9{—12,9—8.4—1.C 4.7) 10,5 15,8 16.9] 11.4 <.8—1.1|-8.7 1.6

@ — 1R — — . 5 0 k] —_ — e}
Temp. °C Bannosawa |—13,8/—13.3—7.9—2.7] 2.8 8.9 14.5 15.5 10.0/ 23.1/—2.5—-9. l‘ 3.5
Min. Bibai |—12.9—12.2/—7.4—1.i| 4.5/ 9.8 11.4 16.8 10.§ 40-10-81 1.2
B K ht Uryt 129.7] 84,9 73.2 54.2 6.2 67.2107. €131, 7]161. 4129. 411 41. ¢150. 21297. 5
Egﬁf‘l"“ Bannosawa | 177.3 98,2(113.3| 80.7| §1.7| 89.5[135. 4]:8:. 9{191. 2763, 7203, 01207, 71723. 3

(mm) Bibai 100.8, 62,2 54,8 47.4 80,7| 65,3127, 9:29. 1|l62~1126.61i107.4132 01196, 4
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Table 2. General condition of the investigated stand
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;H‘!ﬁ'l’} DireCtiOn Tz 1a) iﬂl f:’/ } ._L :}'{ ZU T ]gi'l J[U 1& NO Of
il 7 B : Soil " . ree iameter | trees
Age Iﬁrc]iﬁti'{)in Allitude material ! Topography  Soil type height at breast | (Per ha)
m pr—g | B i m! cm|
s | SW 100 y%—g EBEHTE | B@ L0 2.8 2,870
iz | SN 120 s UREHTE | Bod) 3.8 s.0 2,726
EA sl\zv 140 ” F@ # T g | Bo(d) 8.2 1,0 | 1,849
29 S‘gl 160 ” SRR 1 | Bo(d) 10. & 15,0 1,427
35 ;\g 100 ” Em;g}gmj:ym; Bo(d) 16.2 23,0 1,178
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Table 3. Weight-growth of" Abies sachalinensis
B ook » 0 ha 3 . D ha . &7 b
woB Dry weight (kg per tree) Dry weight (Ton per ha) o4
. Tree
Age TR FELk|®BER i LR | Ek | BERE 7 numbers
Leaves | Branch | Stem Total | Leaves | Branch | Stem Total per ha .
8 0.15 0.09 0.12 0.36 0. 43 0.26 0.34 1.03 2,870
12 1.58 0.95 3.10 5. 60 4,23 2.59 8.45 15.27 2,726
23 6.12 4.66 17.90 28, 68 11,32 8,62 33.10 ; 53.047_ 1?849 )
29 9.38 11: 08 33.70 54.16 13. 40 15.81 48.08 77.29 T1,427
35 18.63 | ~ 42.95 104.90 166. 48 21.95 50. 60 123.57 196..12 1,178
WAR HREMMICLE S22 WASBEO ERAMEL
Table 4. Index of dry-weight increment of stem, branches and
leaves with increase of stand age '
E2 i = I3 # 3
Age Leaves Branch Stem Total
8 1.0 1.0 1.0 1.0
12 10.3 13.6 25.8 16.5
23 1. 40.8 66.6 149, 2 84.4
29 62.5 123.1 280.8 165. 2
35 124.6 477.2 874, 1 ©548.1 |
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Percentage of total dry matter basis
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Table 5. Niﬁrogen, phosphorus and potassium concentration in each

" part of Abies sachalinensis at different ages

- % x ' T v i o h V. Y
’ .Nitrogen (N%) - | ' Phosphorus (P;0s%) Potassium (K,0%)
Age : 1 #= #“ 5 o
Stem | Branch | Leaves | Stem Branch | Leaves | Stem | Branch | Leaves
8 0.22 0.51 1.23 ' 0.12 0. 49 0.63 ! 0.21 0.60 | 0.92
12 0,20 0.57 1.42 0.15 0.18 0. 40 0. 39 0.59 .A 1.11
23 1-0.18 0. 68 1.45 | 0.05 0.28 0.38 [70.19 | -0.81 | - 0.89
29 0.26 | 0.65 | 1.52 0.04 0, 14 - 0:25 0.36 0.56 0,95

35 0.17 |. 0.70 | 1,65 0.12 | 0.32 0.24 | 0.20 . .0.57 .0.89
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Table 6. Nitrogen, phosphorus, potassium and calcium

Kb N . P05
Age |53 ‘| ki i -3 [53 £
\  Stem Branch | Leaves Total Stem Branch | Leaves |
8 0.2 1.4 1.8 3.4 0.1 0.5 0.9
BikHivg 12 5.6 5.1 2L.5 32.2 2.6 1.6 6.1
23 30.5 24,4 83.3 138.2 7.6 | 8.3 21.6
g per tree 29 51.4 65.1 141.5 257.8 16.7 14. 4 25.7
35 221.1 285.3 304, 1 810.5 128.5 126, 7 64.5
8 0.7 3.9 5.2 9.8 0.3 1.3 2.6
ha 79 kg 12 15.3 13.9 | 58,6 87.8 7.1 4.1 16.6
23 56.5 45.1 153.8 255.4 15.1 15.1 40,0
kg per ha 29 73.3 92.9 201.7 367.9 23.9 20.5 36.7
35 260.5 326. 2 362.8 949, 5 151. 4 149.3 69.6

5%.
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contents in each part of Abies sachalinensis
. K:O. ! Ca0O
i 7 ! 1 ES at : IES Ei
Total Stem Branch | Leaves Total Stem Branch | Leaves Total
1.5 | o2 0.5 1.4 2.1 0.4 0.7 1.6 2.7
10,3 8,5 5.1 16.2 29.8 8.8 6.2 17,4 32.4
37.5 31.5 20.8 54,1 106. 4 32.4 29.3 105.0 166.7
56.8 60,5 50.1 83.7 194.3 63.6 108, 2 114.7 286.5
319.7 . 201.9 287.0 0 200.5 689. 4 232.4 442, 1 299.8 974.3
42 | 07 1.6 3.9 6.2 1.0 2.1 4.6 7.7
27.8 20.1 13.9 44,0 78,0 23.9 16,9 50. 4 91.2
70.2 58.3 38.5 100.0 196.8 ~59.8 54.2 194.2 308. 2
81.1 86. 4 72.8 119.5 278.7 90.7 154.8 161.3 406, 8
370.3 237.8 338. 1 237.2 813.1 285.5 509.0 341.3 1135.8
BIE ENBEEROMMIE K
Table 7. Index of nutrient content increment of stem, branches
' and leaves with increase of stand ages
B N P30, K,0 Ca0
Age (KB B[ E | B W R B -
Leaves 'Branch| Stem Leaves Branch| Stem [Leaves|Branch! Stem |Leaves|Branch| Stem
8 1 1] 1 1 1 11 1 1 1 1 1
12 12 4 23 7 4 22 12 10 35 11 9 24
23 46 - 18 127 24 18 63 40 39 131 66 41 90
29 79 48 214 29 32 139 62 93 252 72 130 177
35 169 211 921 72 282 1071 149 ' 532 841 187 614 646

B8R HAODEHN~OBRSERDSOHMICIHLERE

Table 8. Transition of nutrient accumulation in each parts of trees at various stand ages

N \ .

# Age & 3w ﬁt\ﬁ\ﬁ N~ P30; K0 CaO
% Leaves 53 61 64 60

.8 . ¥  Branch 40 31 25 26
13 Stem 7 8 11 14

il Leaves 67 59 54 54

12 b573 Branch 16 16 18 27
=3 Stem 17 25 28 19

i1 Leaves 62 58 51 63

23 ¥  Branch 16 22 19 19
=3 Stem 22 20 30 18

¥ Leaves 55 45 43 40

29 54 Branch 25 25 26 38
B Stem 20 30 31 22

i3 Leaves 38 20 29 31

35 ¥  Branch 35 39 42 45
ﬁf Stem 27 41 29 24
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Table 9. - Amounts of nutrients uptake of mature trees (g per tree)

% H Iw@?“““-§~¥ﬁ_jijff:~ S el Mt M

—ﬁﬁﬁ‘%«c BT AKAKORSGEER ((Sg’;]:_d"c) : 811 - 320 689 974

C. —EEBHICETSITERBILIDBRINLENR -

‘Nutrient immobilized within tree

Nutrient returned to soil by fallen litter (&) A 09 99 o1 , 528

A, —EERMKICET 2 ITIRBIR LASENE A=B+C
Total: amounts of nutrient uptake (8) .

1,320 | 419 780 | 1,502
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4-1. HlCH I 3RSEREORH
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Table 10. Estimate of nutrients cycle of forest trees

S0 & Tt 11
® B lems B % Numients |y po, | KO | CaO

\“

A, RBRNHIC X 58 E LE (BFE) |
Nutrients immobilized within stem timber 260 152 238 273
(Nutrients removal via clear felling) (kg) | . :

B. famoBTE (8 - %)

Nutrients immobilized within branch, needle and 659 225 574 874
root (at clear felling) (kg) R ‘
C. ¥¥ELLTOETH -
Nutrients returned to soil by fallen litter (kg) 825 165 150 878
D, X co2BNE D=A+B+C i
Total amounts of nutrients taken up 1744 542 962 2025
o B+C o
E. EABRE —p5— (%) 85.1 | 71.9 | 75.2 | s86.5
Rates of nutrients cycle :
F, AREM U BEORSERE C/D (%)
Rates of nutrients cycle when fallen litter are 47.3 30. 4 15.6 43.4
removed

212U Olfy, D=A+B+C i3
A RBWHI X BRABBIL LR, B RAISOLTE (-2, C: t Fvy BELETTOR
FEORIC & - THIICTTT S N B e RS .

12720, PRV OWE—BICAFELDERET DT, HHEOBERLZOEICHEET HHEEIED 4

HD1E LI, $L2OHCETNEZRSRIR, B3OBO LTHIEES - THEL, HEL:,
D: T E TOLBINE (A B+ C 0AE)

FOROC DUEFINT 5 & &, HTOREPHEEMEMOCTH 20T, EELCEZDD SN,
RIRLHITBE U TR IR 2 skshic it LB A ORNERRL, ER TS, U VERTR2%, 1 Y 5%
FRBOH L1 B TR EAREHOYAEEZ D L, BHONRBIERTHS, V) VE30%, #V16%, &
R43% L1325 . '

ORI LEARERETE - e, HELOBMNBRERILBREHNDL/2~1/5BEIIETT 3,

LORRPLAREHN LV DR, K HEEENCWHIKELBLB IR TIBRAOINS,
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4-2. # & CTh o

KﬁfﬁbFv/M@&ﬁﬂmt;6&%@M§%$mmﬁi®%ﬁﬁ§mowrﬁK TIROER
DIUBE»P CEREMATH B,

%Eibf?/%ﬁ&ﬁ*n,ﬁﬁ%bﬁﬂmﬁmﬁnttiéa ﬁﬂ%wbﬁxitbgﬁtmﬁ
mw,U/@@m%,ﬂu%%wxamm%woﬁﬁm,ihm5t©f@,§$%w&uz@
15%kg, 7 238kg, HIK2T3kg DRENHBHBE L bICHARURENB C EICN B TON%ESS (M
W3SEELE) THYD, 1 EMB0 ORMERBICHAT 3 &, haskh i D BEIMT. 42%kg, ) VB 4. 35ke,

#11) 6.80kg, AR 7.80kg &0 5. HPOEK, S, INECHFHEBRE S AMBICET 5+ P2V KOER
BNERBEELET S E, P Py IERTBEYDNL/L, Y YEERLS, 7 Y1/7, TlMILOERD
SIFIONKE THE L ERMBREE iy 5 &, 82HETHL/10, Y YBKL6, 51 TR/,
ThbhRIIBESIC b«fhfﬁh%w BB

ﬁmMMuwxmmuwiﬂ#b»M*@?*ﬁﬁ@ﬁﬂﬁ'ﬁ%@%AQUWL56C&§ﬂL
1%3&07%?7@~h&d@-&?6&bkméo%%b@hF??KﬁH%ﬁﬁ%&@iﬁﬁﬁ&
—H U1, ‘

DEIL, Ktz kd A RABREZRT 27001, HREMEFORE N LARSTRECHE—ERT
L, ZOEER, HlICET 2RMEERL, —ic) YEEDEED>H Y OIET, 7)) ORBEEESL - & HIE
VCEREHELTOSN, P FT YR BOTREEDSH ) > ) YEOBEICBE S, L, AKEHL:
BAOENBRELA 5L, B HN UAEAOBRSTEREBIZS 6_TEHDTUMINIEZTRL,
BEHTA3Y, ) VHI0%, HY16%, AIKBET, EREHK> Y YBOHY) OBNEES,

AAREHUEE, 7 ) OBBEHNELLZDR, P Yo VOKCaERT0Eh Y SFREMXB.
WTHBI LHEENE, - : o . .

C Ot AR E bis > TR P2 5 &, it % Sic X v Rtk L, EHR
%ﬁmﬁkmEB%%ECDoéo%n@zé*%ﬁﬁa%@m.Mwiﬁi@ﬂmwmmuﬁﬂ%ki
2T LOTHELABRENELOTHS. k

PERAI-BABERE, REOFHHBIARDNIHADOHATSH2, LL, KBO XS IKER
BEREHT TR, SERORROMELGRBETH 2 C LREFHECL>THDONTVELE T AT H
B30, '

LIcd->T, b F=Y—Hd ol aMHORSBEOED & oM bz, L ichygD
BBz B ZHIRIZER T 2% LR, BAKPHOLEITHLEROBFSESBELTVEHOT, Zh%
&Lfﬁﬂ<ﬁﬁﬁﬁé%,iﬁmﬁibﬁ%iﬁﬁﬁ%&#%ﬁ%Ctﬁ%ibh%@fbéo%%m
bF77$¥®ﬁﬂwiﬁm£;&?%%m®amf,mm&&&%&zmmﬁﬂfﬁ%ﬁmmﬁmmo
WTHEF U7, BMREREREKC C SR THEMEROBREFRRL 250 /AR L, =—F v« Tva—
VRS BYE SCERRS VR, Y 7= YREES SCICEBREROBOEERL TV 38R %
BT0D, TRMBRACOVTH, HRROBAEMURKIC 5XTES3EMERLTN L, Thid
%ifﬁwﬁﬁﬁﬂ@méot%@ﬂ@ﬂﬁ&mxéﬁﬁwam&&%mm&ﬁ%@EA%iLt%@&
%abnaccoxomﬁ%bb,H&M%ma&mbAnébmﬁmmﬁm&amﬂﬁﬁomL&#a
LEBHBI .
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Table 11. Mineralogical composition of fine grain fraction in the soil
(Results expressed in parts of 100)
it | tmm | m R Lo 2| meker | BAR | BWNAR BOKT £ o meaw | zom
A Volcanic gne- er):e biend familga Quartz [Shale fine! Others
P - Y ' 2 g
ge | Seil . Horizon | glass (%) tlt('?'(%) @ | (%) % | (%) |grain (%) (%)
, ﬁl 14.3 2.3 1.8 L6 21.4 3.3 52.4 2.9
2 10.1 1.1 1.7 1.7 20.3 3.0 59.7 2.4
8| B@) g 47 | to | wvi| e | e | 12 e8s | 27,
C 2.3 ’ 0.2 0.1° 10.8 '85.0 - 1,6
Ay .7 | e | Lz | is 20.3 | 2.7 5.1 | 3.1
- As 12.3 2.3 2.4 1.9 18.5 2.9 58.2 1.5
12 | 'Bo@| 5 72 | oz | o5 | 11 17.1 1.2 70.6 | 1.6
| Tt C ~le2 0.5 0.3 i0.3 . -86.4 1.3
‘ A 12,7 1.7 2.1 1.3 | 19.3- | 3.4 57.7 1.8
23 Bo(d) B 10.1 1.9 1.6 1.4 19.2 3.1 61.1 1.6
R ’ C 4.3 7 RREH 1.2 0.7 15.7 2.0 74,7 1.4
. 1 A - 16,9 | 1.9 1.8 { 0.9 17.7 3.3 55.9 1.6
29 Bo(d) B 13.1 2.1 2.6 0.7 18.3 3.1 58.0 2.1
| C 4,7 1.1 0.3 17.2 1.2 73.7 1.
OAd 117 [ e | Lo 0.2 1.6 -| 3.4 58.2 1.1
Al 15.6 1.8 1.6 0.8 17.8 2.9 57.2 2.3
3 | Bo(d)| g 14,2 0.5 156 | 3.8 | .662 | 1.8
e 10.2 0.6 6.1 8l.2 | 19
2%k REBRSICE AR hoaE -8
Table '12. Clay minerals present in samples identified by -differential thermal analysis
w4 £ oW & £ FTaZxy | nudHgL L | BAYFAL | £7F4 b
Age ,Soil type |. Horizon . Allophane | Halloysite Kaolinite Gibbsite
- Ay S
" Aq ++ -
8 Bo(d) B - + +
C ++++ ++
™ TN
12 Bo(d) B | et + +
[ ++++ ++
. : -l .A . + , )
23 Bo(d) B +4+ +
. c +4 +
: R A -+ o+
29 Bo(d) B ++ + +
o A N c ke ++
o - Ay o ++ )
A +
% Bo(d) B’ 4+ " +
o C _ ottt ++
SLHOTE M B e
Low —High

D:T. A.curves of minerals

4+
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5. MBAORIKIC L b4 > HEOE(L

FEHTONI LD, KL HAE T FEAOBERMITAON TS Lich->T, HHRRLH
oRILRLE N, J:ﬁﬁ@ﬂaﬁ%ifa,of(éc’_t BEREZOND L

T TTARIZ iab"cnt Mﬁ%@iﬁj{caﬁma’c MIL,PQEOJ’%“&E#EO)&r)-m%t&mﬂ‘m&m7
AILo0T, WMEAROBH (1 3)° cnf*a«to ' R

ZOEE ﬁ—%ﬁ}”%ﬁmccméiac&biﬁbga Lu\m'e'a%%@ ﬁ%ec(i;ﬂ:m_%‘&%o
L7t > TABRETH, Bk J:JEFlzzEz‘CTTJ: 3 '*ﬁ—iﬁ_lﬁzdotd’ 6 I=I~f}7[=/!, .,I’J~:i:t§£l’ KL
th%@&wﬂﬁwﬂﬁfiﬁéﬁﬁb H%@%kmkéuaiﬁozm%ﬁﬁbto

5-1. #% 2

5-1-1. iﬂiﬂ?’r?ﬁ@%fﬁ _ . : .
LHETEORE, “7"13%:2&.“1"9"1‘2‘00?3‘97 LT

gk oW W w m oL
.I‘ab}ql& Dt-;scrlption of soil plfofilg e '

W B B s e I RomOE M| wen | mEEr | s
i [Thicknesst - : . . ‘ . -+ Compact-
Age | Horizon'| (cm) ‘| . Cf)lg].{r | Humus ; Texture [Structure|ness Soil type

A, 5 7.5YR 3/3| B SCL Cr LsD

8 A 14 7.5YR 4/4) & v | . L ., -Gr., 74 Bo(d)

B 26 7.5YR 5/5| Z LW sL” G, Nu C PR

c 16+ | 7.5YR 6/6 " SL - AR B2

A, s |zsyrRas| moe | L[ oier i fuss
12 A, 13 7.5YR 5{4 4 L ‘Gr. = - BR Bo(d)

B 27 “7.5YR &/5| ZLW» " SL Gr, Nu'§+ B

c 18+ | 7.5YR 9f6 ” SL- [..-7 f-v‘«,f T

A | 1w | asyrsis| e o] Lo e b i
23 "B 18 7.5YR 6/5| Z LW L . |7 Nu,. | B Bo(d)

C 24+ 7.5YR 6/6 o SL . . ke o

A 6 | 7syRs/sa| B | L Gr %

29 B 18 Z.5YR 6/5. Z LW SL . |-Gr, Nu B Bo(d)

C 214+ 7.5YR 6/6 o SL ”

Ay 6 7.5YR 4f4| & & | . L .|. Gr., |. ¥k .o
as A, 11 7.5YR 5/4 [ Z L SL Gr " Bﬁfd)
2 B, |. 39 7.5YR 6/5| SL. .| Gr, Nu_ g | PP
o c: St 75YR6/6' noo SL- R

TL5-1-2,  BAREOFREMIEE e : ! ST e
HADRE & HROBEMOEEiCET 2T RMERIEE <& SN 2520840, IIMOIKICE $155T,
FEHOTENHER YO LS IKEAT 2HICONTORER, BEASAONBNESTHS..
TURMST, FELORBR, THOLLPURBICEORE S L LTHRHNT AU OR, FHTRT
£S5, HEoEARICE N, LXK BETREREOHK, KBS OB NAREORDNEK -
TGy KEMEHMERTTIE Ao B b OERYL L O % L OMIRIEL IS EORME ¥ 3
1o, THEBL xSicl, BELENSAHREERL, HBOMAIC R ZMEROERRLDNEN
Vo, KAMEIZOWTHRET 27 0, COMFIcEY FHRATHR, BOBATAENAREL
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0 100 % 0 100 %

Age
S
23
Fine sand
y RERETACH &
35 m Neturzl moisture
SRl
Max. water-holding capncity
BINRZ R
Hin. air-holding cecpacity

Fig. 6 Physical properties of the soils.

12Bff L, BB OWTR—REAUTCENTES,

ka2 BT 2 5E1E, KORECI RIS LDT, KiERIC LTERRL g0k
REZRS LR 22 L3, @NLEDLONLLDT, A—RcEREZRNRLUEBRS L,

2% 0 BRREICH T 2RSSR, F7RTRT I icHo@iict &30, AF, BELY
RS OBAEE LD L, EKIBEIRS > T, BRRKLIEL LT BT LHADONS,

TN o DYD SHKEDERDTHE L, HIHOKEEE S,

COBERBTEOHEES LUIEMEOENOILL - TELEEEIhL L EBEL N, PHLTLD
KEREOHHEEREL ROV, HBOBARICE 1> TRAKERETOERNELH LTS,
L L, AOMEROBHELE F MY ORRICET 28E0HT, MKES~80FRE£ENL L
HELTOVEREFAD L, AHOEHSOLER—BEMLOBEICZVW3b0EBbh s,

FLLBKYOMELZRRIFRI, BIRDOEEYTHD, BHHLE SICRRBKRIZ, FURTTE
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Flak B ¥ M # K
Table 14. Physical properties of the soils

B W B M X | BRITRT 5 ER
Mech.amcal components Indication of the total
W 8 4 of soils (%) T SBE volume (%) =
N &k K NE: 31
oo b | P P w | k| Tex [Volume | it | 2kl | £ | AR
ge Horizon | Coarse | Fine Silt Clay fure weight Porosity| l\)vd:ér Min. ain Nat'u:all—e
H moistu
sand sand i capacity capacity| content
Ay 16, 66 45.90 21.34 16,10 |[SCL} 50.76 74,12 52.35 21,77 33.72
8 Az 16.78 | 46.80 | 28.10 8.32 L 52.37 73.16 | 59.24 13.92 | 35.16
B 19. 50 47, 41 25.78 7.31 1 SL 64.13 64,13 54,17 9.96 | 38.17
C 21,36 | 48.92 | 23.26 6.46 | SL
Ay 14,05 30. 69 44, 88 10.38 L 51.76 74.77 51.21 23.56 31.07
12 Az 14.82 32.75 43. 66 8.77 L 56.97 72.16 58. 96 13.20 | 34.76
B 27.14 | 46.38 19, 26 7.22| SL 84.16 | 62.77 53.07 9.70 | 34,99
C 27.98 | 45.79| 22.20 4,03| SL
A 14,21 35.73 | 41.49 8.57 L 55.77 72,56 | 53.35 19.21 31.51
23 B 16.96 | 42.46 | 38.81 5.77 L 102.92 55.90 | 52,61 3.29 | 34.33
C 26,23 | 55.39 | 11.77 ‘ 6.61 | SL | 108.94 | 51.69 | 47.58 4,11 | 37.33
A 16.78 46, 80 30. 36 6.06 L 53. 62 73.62 51.99 | 21.63 30.72
29 B 19.50 47. 41 24.15 8.94 | SL 84.35 63.12 57.12 6.00 | 34.87
C 25.81 45,79 | 22.20 6.20| SI | 107.97 57.90 | 54.28 3.72 | .39, 44
A, 10,97 | S51.60| 24.76 12,67 L 76.03 62.60 | 53.42 7.18 1 30.60
a5 Az 14,48 | 52.63| 23.58] 9.31| SL 88.19 | 58.60 52.72 5.88 | 31.00
B 15.96 52.81 23. 45 7.78| SL 85.73 55. 30 52. 81 2.49| 31.51
C 26,00 | 50.59 18.21 5.26 | SL ‘ '
* %
4ot : 70 c\
‘I
| Q \

[+
w

: B-horizon
' b\

R

A-horizon

[+
o

Moisture saturation RS2 7k ):-3

Natural moisture 3% Hx B X 7 B

k(o
8 16 24 l 32 = 55—z N A .
ge g Age # 5
BT MBI A 7R K4 B R HEBIICH - BUKEE
Fig. 7 Natural moisture content of the Fig. 8 Moisture saturation of the soils’

soils at various ages of stand. at various ages of stand.
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‘Fig. 9 Difference between maximum and
minimum water holding in soil in
various ages stands. ’
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Table 15. Chemical properties of the soils ’
. T [ wm mmm | HER | BER
. : - gz v i 255 [
o | | B i % |w % gl BB BRE G20 ST
i | B4 . . : . f KoK % Exch. |Degree of
Thick- | pH | Exch. Carbon Nitro- ' C/N Exch. Exch.H ca amsati-.
Age [Horizon | ness acidity |. gen ratio| €20 . _(me (ml:: ration
(cm) () | (B (%) | (%) {100g)}* J100g)| (%)
Ay 5 | 6.2 1.5 | 9.18 | 0.765| 12 | 0.447| 9.7 | 29.93 | 32.41
8 Aq 14 | 60| 7.3 | 5.64 | 0.438| 13-| 0.301| 8.5 | 19.16| 44.36
B 26 | 58| 99 | 258 | 0.172| 15 | 0.146| -6.8 | 11.33| 60.02
C +16 | 5,91 10,8 | 0.72 | 0.048| 15 | 0.101 : :
Ay 5 | s.81 1.3 | 9.53 | o.866| 11 | 0.387| 7.3 | 23.55| 30.99.
12| As 13 | 5.7 6.9 | 5.01 | 0.502] 10 | 0.231] .6.6 | 14,53| 4542
B 27 | 5.7 10.6 |+ 1.81 | 01841 10 | 0.131| 6.3 | 11.21 |56.19
C +18 | 5.8| 11.2 |* 0.78 | 0,07} 1L | 0.112 |
A 10 | 55| 1.9 ' s.46 | o588 9 | 0247 9.1 14.83 . 61.36
23 | B 18 | 5.4/ 75 1.8 | 0.196' 9 | 0.13¢ 8.5 10.96 _ 77.55
lc +24 | 57| 12,5 | 0.66 | 0,076 9 | 0.108 ‘ .
| A | 6| 58| 1.9 85 | 0857 10 | 0226 9.3 17741]7 53,41
DB 18" 5.4 | 4.8 | 234 | 0.225] 10 | 0.105| 7.2 ‘ 10.11 | 71.21
C . +21 | 56| 1.9 | 0.82 | 0,08 | 10 { 0:097:
Aj. 6. #s.0| 31| 352 | 0301 9 | 0.204| 9.2 15.25] 60.33
3 | Az | 11} 47| 156 | 229 | 0.270| 8 | 0,102|, 6,8 | ,8.53| 79.72
B | 89 [ 46| 88 | 114 | 0139 87| 0.033| 517 "6.11| 83.61
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Fig. 10 Chemical properties of the soils at various ages of stands.
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Fig. 11 Relation between pH and rate of
exch, Ca saturation.
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Fig. 12 Nutrients in.the mineral soil
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Nutrients Uptake by Planted Todo-fir (Abies sachalinensis MAST.)

Nutrient Circulation and a Change of Soil in Forest Land
Tadashi Yamamoro ‘¥ and Etsuko Sanapa @
(Résumé)

As for preservation of forest soil productivity, we conducted the following studies.

1. Tokiwa area at right-hand shore of the Sorachi river, a branch of Ishikari river,
under the jurisdiction of Takikawa Prefectural District Forestry Office, Tokiwa city, Hokkaido,
was surveved.

Topography of this area is rugged hills belonging to paleo-tertiary. The area lowers
gradually towards the south-west or the south and is 100~160m above sea level.

2. Nutrients uptake by planted Todo-fir.

1) Distribution of dry materials in tree is 46% in leaves and 359 in stem of young trees
8 years old, while 11% in leaves and 63% in stem of 35-year-old trees.

2) Contents of N, P, K is high in leaves, and 1/2~1/10 of those in trunk and branches,
especially low in the former.

3) With the advance of stand age, nutrient contents in stem increase more remarkably
than in other parts of tree. These nutrients are carried out from stands with harvest cutting.
With 35-vear-old Todo-fir, carried out nutrients are surveved as N 260kg, P;O; 152kg, K:O
238kg, CaO 273kg. Yearly mean values can be gained with division of these values by cutting
age. Compared with agriculture crops, vearly mean values are as follows : N 1/10~1/11, P;0;
1/6~1/8, K0 1/7~1/9.

4) From our analysis, nutrients absorption with individual Todo-fir of cutting age can
be presumed as N 1, 320g, P05 420g, KO 780g and CaO 1,500g. Total value per 1 hectare is
N 1,740kg, P,0; 540kg, K30 960kg and CaO 2,030kg.

3. Nutrient circulation in forest land.

1) Nutrient circulation was calculated as N 85%, P05 72%, K;0 75%, CaO 86%. These
percentages are high contrasted with agriculture crops.

2) In the case of whole stem skidding, nutrient circulation lowers as N 43%, P,0Os 30%,
K30 16%, CaO 43% and forest soil productivity lowers remarkably.

3) 1t is said that K circulation is low in trees and highest in field crops. This is because
of K accumlation in tree stems.

As decomposition of fallen leaves is delayed in northern districts as in Hokkaido, nutrient
circulation may be lower than the above-mentioned.

4. Change of soil with growing stages of trees.

1) Soils of surveyed areas are paleo-tertiary in origin and belong to Bpo (d) type. Clay
minerals in these soils are mainly Halloysite accompanied with Kaolinite, Gibbsite.

2) Physical properties.

a) With advance of stand age, increment of volume weight and diminution of air capacity
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in B horizon are observed. But, physical properties of soil do not change remarkably with
stand age.

b) Water content in B horizon is more than in A horizon with each stand, and with
advance of stand age, water content diminishes both in A and B horizon, especially in the
latter.

¢) When humus accumulates on the soil surface, diminution of water penectration into
soil and water absorption by trees may bring about dry soil type.

3) Chemical properties.

a) With advance of stand age, generally, pH value, values of C, N and exchange Ca and
base exchange capacity lower and exchange acidity and the degree of base unsaturation
increase in A horizon. As for B horizon, pH value is low and the degree of base unsaturation
is high, caused by stagnation of decomposition of organic matters under dense crown cover.

b) In the soil under 29-year-old stand, increments in pH value, C content and base
exchange capacity and diminution in the degree of base unsaturation are recognized. Con:ents
of N, P;0;, K20 and CaO per hectare (X50cm depth) increase. As the first thinning was
practiced in the stand at the age of 25 years, decomposition of humus was promoted and
might have brought out these results.

4) Form of humus.

a) Degrees of humification both in F layer and A horizon decrease with advance of stand
age. But higher value is observed in the soil under the 29-year-old stand than the 23, Con-
cerning humic acid/fulvo acid ratio, there was observed a similar tendency. This might be the
effect of thinning.

b) Contents of A humic acid are twice that of B humic acid in soil under 8 and 12 year
stands, but with advance of stand age, the latter exceed the former. Furthermore, in the 35-
year stand, the most part of humic acid coasist of B-type. Values of A typefB type are more
than 1 in F layer and A horizon under stands 8 and 12 years old, while under those 23 and
27 years old the ratios are less than 1. Under the 35-year-old stand the ratio lowers further,
indicating the state of base unsaturation. With the latter stand, there is a threat of eluviation
as mentioned by SprINGER.

5) Contents of Si0;, Al,Os Fe,Os.

a) Following LunpaLap's methods, soils were treated with ammonium-oxalate, and solved
Si0,, AlO3, FesOg were measured to determine accumulation of colloidal substances in soil.

b) Colloidal substances in F layer are less than in other layers of soil under stands
younger than 29-year-old, while volume of Si0O, diminishes in A, and increases in B, horizon
of soil under the 35-year-old stand. Volumes of Al;O; and FeyOg slightly less in A; than A,
horizon, and increase remarkably in B horizon. The low value of A humic acid/B humic acid
and base unsaturation in the soil under the 35-year-old stand might be the cause of these
results.

6) From the foregoing it is concluded that repeated thinning to promote decomposition
of humus layer is desirable to maintain forest soil productivity.



