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Investigation on the Nutrients Circulation in the Mixed Natural
Forest of Todo-matsu (Abies sachalinensis MAST)
and Broad Leaved Trees

Shinnosuke UEDA
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Table 1—1. Species of dominant trees and its biomass in the forest block 214, (ton /ha)

: Number of Stem Branches | Leaves Total
Species standing tree| (ton) (ton) (ton) (ton)
Coni- N )
ferous| *Abies sachalinensis + F= 130 25,53 7.42 3,68 36,63
tree
Quercus crispula 3+ 5 56 || 21,07 8.50 0. 67 30.24
Acer mono Maxim var. marmo-
ratum A 5% L5 102 15.00 5.64 0.53 21,17
Tilia japonica v+, * 52 9.07 3.39 0.33 12,79
Betula Maximowicziana
YR A f s | 69 : 6,51 2,30 0. 26 9,07
Kalopanax pictus »~) + ! 13 | 270 1.04 0. 09 3,83
8 | Alunus hirsuta v~y % 0 | 267 0.90 0.12 3.69
Fraxinus mandshurica var.
g Japonica % F & 33 2.41 0.85 0.10 3.36
k] Magnolia obovata + A/ + 15 0.97 0.30 0. 04 1.31
g Betula lutea % i 14 0, 86 0.28 0.04 118
A Ulmus laciniata #e 3w =) ; 8 0, 80 0.29 0,04 1,13
Acanthopanax sciadophylloides
Franch. et sav. 2% 75 6 0. 40 0.14 0, 02 0.56
Sorbus commixta F+FhH< ¥ 8 0.21 0. 06 0,01 0.28
Salix sp. ¥ >+ 2 0.13 0.04 0. 006 0.18
Sorbus alnifolia 7+ 5 1 0,01 0. 004 0,001 0. 02
Prunus Jamasakura Sieb. var. |
Spaunus Jamasakura S Lo oo oo { 00 0
Total H 418 “ 62.82 | mm\ 2,26 | 88.82
Sum total | 58 | e | 316

5.94 125. 45

* Include one of Picea Glehnii



Table 1—2. Species of dominant trees and its biomass in the forest block 286, (ton /ha)
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1

Species Number of Stem Branches | Leaves Total
P standing tree| (ton) (ton) (ton) (ton)
8 | Abies sachalinensis + N 331 51. 41 19.71 4,89 76, 01
P Picea Glehnii 7hHzI V= 6 1,22 0. 46 0,12 1. 80
2 | Picea jezoensis 7 v x/< 6 0,51 0.18 0,07 0.76
§ Total 343 53,14 | 20.35 5.08 | 78.57
Betula Ermanii &% J1 /3 75 16, 14 5,01 0,41 21, 56
Quercus crispula v+ 5 44 11,45 3.61 0.31 15,37
Acer mono Maxim var.
8 | marmoratum 4 545z 13 281 | 08 | 008 | 376
9 Tilia japonica >+ / + 19 2. 36 0,95 0.07 3,38
§ Magnolia obovata +# / % 19 0.05 0,01 0,003 0. 06
;; Kalopanax pictus -~V % 19 0. 04 0.01 0. 002 0.05
2 Betula Maximowicziana
@ DEA P s 6 0.0l 0,002 0,001 0,01
Acanthopanax sciadophylloides
Franch. et sav. a2y 7735 13 i 0.01 ’ 0. 002 0. 001 0.01
Total .8 H a2.87 | 1046 | 088 | 4420
Sum total | s | seor | 08 | 596 | 12277

Table 2. Biomass of above-ground parts per hectare in experimental forests. (ton / ha)
: Stem | Branches | Leaves Total
Forest Species (ton) | C(ton) | Cton) | Ctom)
§ 8 Coniferous tree 25.5 7.4 3.7 36, 6
g8
E g Broad leaved tree 62.8 23.7 2.3 88.8
o [
Q
2 |
i £ g *Sasa 12.7 — 3.0 15.7
8 18T shb 0.5 — 0.1 0.6
=
Total 101.5 31.1 9.1 141, 7
§ g | Coniferous tree 531 20,4 5.1 78,6
€ | E7 | Broad leaved tree 32.9 10.5 0.9 4.3
» Q
2 'g g *Sasa 6.6 — 1.7 8.3
2187 shb 1.9 — 0.7 2.6
2
Total 94.5 30.9 8.4 133.8

* Sgsa Kurilensis Makino et Shibata var. genuina Nakai
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VEDOBBERKDOTHENMEOBERFICONTHE—3 TR LA, 214 RETEHE UKD
MIZBOT 200+ ERINA SNz, THH DI OMMNTRBHALGIGEN S, AZ0 oLl
WEHTARSESFHEL T3 20100 EMELED, 22TE Be BEB TR, T &
D0 Lo 2 LE S B EEA S K 201C BB ELL - T, ZHICH LT 286 KET
RABLORPBNT OB LWHICEHSE S BeBlE 755 T, F 22 LiBORE ST 214 #HE
@ By BOFTZIZIT b5cm, R Bo RO 65cm ThH - 7205, 2864 Tidiiz 100cm &
DIOEP 5T TACDILERAERLUT, ABRILENELS, BRBEIOOREL TRBAOD
LR Shids, L C BEBBONLEL -,
TEOEFMEEOBRERFICODOTRNK—1ICR UL 51T 214 HILD Be M- HTIHER
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Table 3. Description of soil profile in experimental forests.

Soil Depth from Difnition
Stand vpe Horizon | surface *Soil color | Texture Structure Hardness of
yP (cm) boundary
Ay 7~0 10YR 4/4 — — — Distinct
A 0~8 7.5YR 2/3 | Clay loam Granular Soft Distinct
- & B, 8~17 10YR 5/4 | Clay loam Nutty Hard Indistinct
by B, 17~43 10YR 5/6 Clay Blocky Hard Indistinct
E B, 43~55 10YR 6/4 Clay  |Non structure] Hard Indistinet
R — I R S T S E
= A, 6~0 10YR 4/4 — — — Distinct
g A 0~5 7.5YR 3/4 | Clay loam Granular Soft Distinct
A & B 5~35 | 7.5YR 5/6 | Clay loam | Nutty Hard Indistinct
B, 35~50 10YR 4/6 | Clay loam Blocky Hard Indistinct
B, 50~65 10YR 5/4 | Clay loam [Non structure Hard Indistinct
S A, 3~0 10YR 4/4 — — — Distinct
= A 0~6 7.5YR 3/3 Clay Granular Soft Distinct
:g o B, 6~40 10YR 5/4 Clay Blocky Hard Indistinet
%’ B, 40~90 10YR 5/4 Clay Non structure Hard Indistinct
‘E B; 90~100~| 10YR 6/2 Clay Non structurei Hard Indistinet
o .By Standard Color Chart of Japan Agriculture, Forestry & Fisheries Reserch Council
Soil type— Be
0 S RG Wi Wz Ami
AR ETS
10 A
20 ’ // 7, ;
Soil type— Br B /;//,/
S RG W, W>  Amin g 30 el
-~ 0 o L 270 %
E A ’, 40 et
510 A - oy
~ B: I = 50 ,57
= 20 9l 5] B 7,7,
=] oo = 60 oy
& 30 Be o 3 [
= <<+ @ 70 40y
= 40F B, N’ .5
1 OF 80 ‘s
sol- © . B .
L M T T 90 /0,0
0] 20 40 60 80 100 c \\\ ’,
] Volume (%) 100 Yz
Soil type— Be 1o 1
or S RG Wi W Amin [¢] 20 40 60 80 100
B lf/'#.é!_,h Soil type— Be Volume (%)
Eor ok o S Rq__ W W Amin
=~ 20t B s WE=——\\ A
=} 10} rre,0
230 - 072,
- B: 20 ;/ 1%
= 40 F B, R
3 5ok 30E 5
[ Bs ) = 40 ’// 7
0f e ==l NN < sof \Ge
0 20 40 80 T80 300 = ek ¥ 7/
Volume (%) 2 - 7/
om it s g
E=]: Fine soil XY ;Water content at the sampling > B ’
R W ‘Maxim_:m water holding ™ @ 80& Bs /////
M : Roots =zd .:?;:leuti;‘:;:::r content 90t : ///'
G . Amin . ) 100t Y EN 22
EZ3:Gravel [ :Minimum air capacity
. . o] 20 40 60 80 100
Wi +W; -+ Amin= Porosity Volume (%)
Fig. 1-1, Physical properties of soil at Fig. 1-2. Physical properties of soil at

Forest block 214.

Forest block 286,
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B2 40~6012E, TRTLHB~I0EETHIDRIFTHL, F1FKH, BNEZED 214
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DXL SIER, RER, ¥4, DAKOZBIOBRSBEROEEROKBHTI IO 245
OICBONRETRDONIE o7 THID2HDOHTERELBLTCOXEDT EMNNZ B
L5 Th 3B,
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VRN A -

Ao BOBNBROAEERLE—LICADERLAD, TO2HIERAB3E N.P.K 0f
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31

Table 4. Content of nutrients in each parts of dominant tree, ground flora and Ao layer.
(% on dry matter)

S Flements N P,0; K,0 Ca0 MgO
Parts” Forest | Block| Block | Block | Block | Block | Block | Block | Block | Block | Block
arts \ 214 | 286 | 214 | 286 | 214 | 286 | 214 | 286 | 214 | 286
I % % % % % % % % % %
> | 1year needles | 1,401] 1691/ 0,258 0,296 1,249 1.406| 0,644 0,330 0,133 0,185
8E | Old needles 1,036 1,002] 0229 0,199] 0,921 0,762 1.979| 1.840 0,232| 0,122
8 §Al | Stem 0.140| 0,142] 0.207] 0.153| 0. 249 0. 141/ 0, 242| 0,150 0, 033] 0, 035
g | &% | Living branches | 0,335 0.390 0,174 0.136] 0. 363 0,228 1.300 0,902 0,158 0,088
g Dead branches — 0,402 —| 0, 145 — 0,091 —i 0,945 — 0,090
5 55| 1 year needles | 1.035] 1.227] 0.325) 0.376| 1,316 1.275] 0. 275| 0,515 0.210] 0,126
5S | Old needles 1.082| 1.160| 0,488 0, 215| 0,726| 0, 675| 0, 986| 0, 639| 0, 191/ 0, 078
S| stem 0.108| 0. 214 0,105| 0,135 0, 214] 0, 358| 0. 251 0,155 0, 041] 0, 081
S | Living branches | 0,353 0,453 0,199] 0,110/ 0, 428} 0.292| 0. 457| 0,592 0.157| 0, 111
3 |y ,.5| Leaves 2,012 2,429 0,358 0, 3141, 200| 2,014 1.899| 0, 955| 0, 545/ 0, 437
58 §%” Stem 0.178| 0,202 0,152 0,095| 0,195/ 0. 240 0,179 0.398| 0. 054 0,063
£ PP Living branches | 0.399] 0,635 0.169 0.133) 0,358 0,277 1.140| 0,455) 0,117} 0,116
Q .
T o mE| Leaves 1.924) 2. 499] 0,325/ 0, 475| 1.616] 2, 096| 1.822 1.067| 0,536] 0. 468
§ ,'g §ro-<_ Stem and
A g w%ﬂ living branches | 0. 208/ 0.409] 0. 148/ 0.139) 0.186| 0.396| 0. 166] 0.521) 0. 050/ 0. 088
o | o | Leaves 1. 459] 1.595] 0, 248 0,232 0,980 0, 998 0,302 0, 466| 0. 195/ 0, 155
g2
S | d ! Com 0.310] 0,362] 0.190] 0,139 0,580 0,804 0,037 0,134 0,054 0,037
[ S : -
§ | 5 | Leaves 1.451] 2.285] 0,312 0.338] 1,218 1.894 1.783| 1. 664 0. 431 0, 408
S | & | Stem | 0,162 0.318| 0.143| 0.183) 0.186] 1. 218 0.201| 0, 208| 0. 039} 0. 044
Ao layer | 1.362] 1,305 0.228] 0.233| 0. 271 0,306] 1. 324 0.567| 0, 255( 0,159
1

* Sasa Kurilensis Makino et Shibata var. genuina Nakai.

Table 5. Average content of nutrients in fine soil (< 2mm).

(% on dry matter)

Hot~HCl soluble 1/5N-HCI soluble] Exchangeable
Forest Depth TOtal‘N I e o H
PO, | KO ‘ C:O | MgO | PO; | KO | CaO | MgO
cm %] % % % % %| % = % %

4 0~5 0,329 | 0,030 | 0,375 0.427 § 1.397 | 0.0030| 0.027 | 0.106 | 0.052
..% < 5~20 0.122 | 0,012 | 0,518 0.106 | 1.911 {0.0003 | 0.012 | 0,041 | 0.034
% & 20~35 0,199 | 0.011 | 0.589 | 0.087 | 1.207 | 0.0002 | 0,010 | 0.039 | 0,038
;'4 35~50 0.065 | 0,009 0,774} 0.098 | 1.420|0.0004| 0,010 | 0.053 | 0,050
50~65 0.029 | 0,008 | 0,87 | 0.077 | 1,333 |0.0004 | 0,008 | 0.016 | 0.024
» 0~5 0438 | 0,030 I 0.362 | 0.284 | 0.537 | 0.0019 | 0,023 | 0.112 | 0,052
§ 5~20 0.200 | 0,013 0,443 | 0.188; 0,601 | 0.0005 | 0,019 0.045 | 0.030
; § 20~35 0.108 | 0.010 } 0.636 | 0.088 | 0,735 | 0.0003 | 0,014 | 0,039 | 0. 033
95’ 35~50 0.089 | 0.009 ‘ 0.499 | 0,063 | 0.903 | 06,0003 | 0,013 | 0,035 | 0. 025
~ 50~100 | 0,081 | 0.010 i 1.216 | 0,066 | 0,937 | 0.0003 | 0,008 | 0,026 | 0.035
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I ---Nutrients in above-ground parts. (C-:-Coniferous tree. B:--Broad leaved tree, G-:-Ground flora.)
1 ---Nutrients in Ao layer,

I---Available nutrients in soil layer. (Depth of soil layer::-:-- cm)

IV.--Total nutrients in soil layer. (Depth of soil layer--+-:- cm)

Fig.2. Distribution of nutrients in the different compartment of forest ecosystems,
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PlEicd~i-3 L ko0& B EORER, Ao BE, ELEhOKEIBEOMLEICE
NENDOBHDEROBEHREFELT, COHKIOBMAERZNICRR SN TWESREHE
L, H—2IRL7 s

FHCOESBEM RS, Ao B, BELIBOIEMCEDE LD RERER—6ICRL
720

PIFORRL D OGO EBEMNCEHEINTOARESRBIVTNOER & 286 HIEHs
0L, RERKNCERAREZHRELTVALENVZ S,

L LE—LIGRUZSEREEEROBREROBREENZDOTERMINT, WHhyOE
=R, REBOESEREL T,

F bk E A TEBEED LD ZEERLROAEL, HEBKSPHOBRBICH LT N 20
%85, Pi210%4%, K 325%0i2, Ca i35 %5, Mg 310848 %R L7,

LAdsi>TZDE DI BRBRTOBRESD FEREEZZ 3154, TRBELADORALLTNIRED I
METERLWEEbN 3,
FLCDESUBHOBHICL > TRE-TVWEZERERENE, T74bE N & K T il
DBESICHNTTRBIEAPICREINTOAESSAE L, C @D Es@Hohd, T
NIRTEEA (KEDTF =¥ 9) BLERDBESEZRINT 2 BICHIEMDIEER ICL-TH
wigic N & K 28 <BINL, FEic Ca @A RWELE - TW3kntBhhn b,

Ao BICREINABESBIIVTIOER S 286 HILZ 24 MIELD ROV o1, T
hiZ Ao BOHRBEZTO DN 286 KIET Dish o7 1296 TH 398, Ca, Mg D 2 BREM HiC

Table 6. Amount of nutrients in each compartments of forest ecosystem in kg per hectre.

(kg / ha)
Forest Parts in ecosystem N P,0; K;0 Ca0 MgO
Above-ground parts 438 250 466 655 115
Ao layer 281 47 56 273 53
<
b=t Mineral [Total nutrients 6, 009 559 30, 524 5, 483 71, 566
o soil layer | Available
8 (65cm) nutrients — 23 543 2,149 1, 886
f l9u1culate<li
2 rom tota
E nutrilents in 6,728 856 31, 046 6, 411 71,734
soil layer
Total ?ulculatet% )
rom available|
nutrients in — 320 1, 065 3,077 2,054
. soil layer
Above-ground parts 429 184 389 559 87
Ao layer 156 28 37 68 19
§ Mineral |Total nutrients| 10, 473 1,024 84, 888 8,518 79, 896
u soil layer | Available
9 (100cm) nutrients — 34 1, 386 3,231 3,111
f ?ulculateii T
2 rom tata
é.’ nu.tlril ents in 11, 058 1, 236 85, 314 9,145 80, 002
soil layer o - o B
Total fCulculate'cli bl )
rom available
nutrients in — 246 1, 812 3, 858 3,217
soil layer
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Table 7. Amount of annual restitution of litter and nutrient. (kg / hasyr)
Forest Species mI;ger N P,0, K0 CaO MgO
g E’; Coniferous tree Needle 736 7.6 1.7 6.8 14,3 1.74
- Qo E Broad leaved tree | Leaves 2,240 | 45.0 8.0 27.5 42.5 12.3
o g Leaves | 600 | 88 | 15 | 59 | 1.8 | 12
g = Sasa
= 'u Culm 1,530 4.7 2.9 8.9 0.6 0.8
= =1 S — —
2 3
5 2 Shrub Leaves || 100 L5 | 03] L2 | L8 | 04
fos U]
Total 5, 206 67.6 14. 4 50.3 61.0 16.4
.g 8 | Coniferous tree | Needle | 1000 | 100 | 20 | 7.6 | 184 | 12
o |8 & |Broad Leaved tree| Leaves 800 | 19.4 25 | 16.1 7.6 3.5
oQ
I s Leaves | 340 | 54 | 08 | 3.4 16 | 05
g = Sasa
= ~ Culm 795 2.9 11 6. 4 L1 0.3
- [=]
o =
& 2 Shrub Leaves 140 3.2 0.5 2.7 2.3 0.6
[ &}
Total 3,075 40.9 6.9 36.2 3L0 6.1

BLBEEBL, TOMRERE—TICORL D

ZORRC DAL DN ha B0 ic UTHERMIZIZ 3, 100~5, 200kg DEZE « #iihifiE
BEahTHWBZ EicD, 2OhIcEEh 2808 E LTE N ik 41~68kg, PO, it 7~14kg,
K,O i3 36~50kg, CaO i 31~61kg, MgO ¥ 6~16kg L7 -7z, ZOBEEMCLL, I
= VHiIRP Y S H v ARTRE S NARERICHKART g\ll). PK O3 EZOBELEE »xh K&
HRARL LOLIZIDL FeYyHwr 77y sHKTORUEARZOTNE ENRKICLZETTE
FHERELTEY, FTRELACLZBLELAEHALTCNVE LI THL,

ZDOWHRS T TBEAD S bOVHICLIBILENEELREICT LT N TEIZ20%, P&
KTRezhThI%HELEHTEY, HPUEHRRICHSCLERBERHSN S, LA -TIZDED
BRKERRTEYy OIS WTFBHEAK L 2EBSOFERBEHRLEBLZOE? 0D, 2O EELGHE
TEEDTOBZEICEBELBIREL LA, L Lyyick 3B SORILEE LTI Cald
LEOENP4~0%, Mg BL2~1B% L ES TRV EEIDELIDBEDONS, ThIER]
b Fe kSl skRicHk~T Ca, Mg @ 2 BREBINT 5 DI D0 fesd &
Ebh s,

TR LOBLEROBLREZOMMKSOETRET 3L, DIFNOERDS 286 KILDF 3
OB, COFERORER I HICEZBLBND UM -/ ETH5H, HEBKIOH
R Q1A MEECRIEERO B NS n - 720U, 286 ML TS EROFNEL - b &
BLTWV3, LA -TLOLIURAKTRE - [LOBRIEBROENGZESOETLRICHEE
LTW3 LR 3, A

PIEICO NP EIE - BBOHYBITELEDONIO Ao BRTHR L TEESHEEZRELL, &K
—8ICR Lo FABDOEDDOEANBRICOVTHZDETEE Ao B BLETHRUALHE
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Table 8. Average decomposition rate of Ao layer and each nutrients.

Forest Ao layer N P,O5 K0 CaO MgO

% . % % % % %
Forest block 214 25,3 241 30.6 90.1 22,4 312
Forest block 286 25.6 26,2 24,7 98.6 45,7 32.1

EREBL, ICZhE2Z0BERO5H - BIREBL LTI TRILE—8ICR L,
COMBE - BIRICET 2EKLIL205 Ao BEOLDORIRIZ4FRETHESNS C
Eictiy, F N iZiZiz448, PR3 ~44, K izEsr 148, Ca 322~44, Mg i
3$ﬁﬁfﬁ%én,%m3nf%gﬁﬁKMborm<camﬁéon)
CONROESIFEARDBEFDZ YR THEANSNIHERLDIZEOY, KGO LD 6 HE
HOHFKE LT TFEMCENKRTH 720 ZHRIEEBE Y OEBSREERICLTNS
IcnEBbhs,
FRCOBEEZOTKLTHET 2L, Ao BOFHENRERTH, ERSOIE - BHEKS
RIZZELOERERU
b SBAR S DHERRIT 214 ML T IEZER 0% <, 286 MBL T EHIER DL b » o dsC D FI5
RO  BRENZRE LV CEFERI NS, 0L WERNMTIISERDSOMMKT
BOBBEDLDTRREL > TYREROEESELS KD, ZOLHESFOHEBOETAMRE
FABNZI LD, REMERRLTEC LI > THRNBERICEEZLFISHMONIEERT
5, LM LZOEEDBRICEEBEZ LT TELDHGICODVTRAETIELAEHOATY
W otedl, TOMRDTIFFELD 722 L0573 & LHEMOEE % 286 MEDOTREIC
ECEDCOYEBREI DA LEMNIELRDRLNVEVI LS, TOTLTESBORBRKREED
HTREBICTNEZEEEDN S,

3) FTEBPICRBINABESREBICELARIN - BESN2B5E 0BG (LhhESD
DHBEDHS)

HADIEDK, FHRF Y HFHOEPRICEHESIN TOABESERIVITNEE - BB LQ
S THREAMZ &SN, 2B LUTHEBICND > TOL 28, WAOBICRIX - RESLAEI TS
FroBELTREDTEHRSHICELETY, READLZINBZZ LB, LAdti- THEAD
BOARICHEOLNALRICHAST 2250 OBESBEFLIER (Ao BZEE) LVRPLTWVE
TTH3,

CDREHD B OMKSOSER & ILEMOMBIELTE T, &L 1 FHOBOEY
HEB LD, CORBIKENFNOBELEROAERELEL T 1 FRIICHRICEIN - RES
NBHBERDT, £—9ICRLID

CORREINODOMATRRIE 1 FHOROHYARERD ha -0 LT 1,600~2, 300kg
LD, COHICRI « FHEShABSERET N @ 2.7~3 8kg, PO it 2.0~3.9%kg, K0
iZ 3.0~4.8kg, CaO it 4. 2~4.5kg, MgO {3 0.8~1.1kg &7tz L7dt-T 2D 14EH
WP EOBRICHYUT 3T OBEDERNLERBI ORI LT - EBEhN S,

COXI L BERDOESOHBEDEI DAL EE S HIC Ao B, THBEHICRIES T
WBLBERE L ERICRICRI - BEINABEPBTHUALMER R L, £—101RL S

ChiZABRZOERBNETEESERIBICERIN TV -GS, HEoLERPOES
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Table 9. Amount of nutrients of current annual uptake in stem. (kg / ha)
. Current annual
Forest Species stem increment N P,0; K,0 CaO MgO
" Coniferous tree 705 0, 99 1. 46 1.76 1.71 0.23
o)
,."‘g = | Broad leaved tree 1,573 2. 80 2.39 3.07 2. 82 0.85
PR\
ol
o
u‘B Total 2,278 3.79 3.85 4,83 4,53 1.08
4 Coniferous tree 861 1.22 1.32 1.21 1,29 0.30
<1
B | Broad leaved tree 734 1.48 0.70 1.76 2,92 0. 46
2&
@
m'a Total 1,595 2.70 2,02 2.97 421 0,76
Table 10. Amount of nutrients in Ao layer and soil compared with amount
of current annual uptake in stem.
(Amount in Ao layer and soil / Amount of current annual uptake in stem)
Form of
Forest nutrients N P,05 K,;0 CaO MgO
in soil ) -
Forest block | Total nutrient 1,627 155 6, 228 1,249 65, 108
Available
214 nutrient — 18 122 525 1,762
Forest block | Total nutrient 3,937 521 28,594 2,039 105, 151
Available
286 nutrient — 31 358 784 4,118

DEBMAEMTEI « BELOL I ERLTN S,

10k 0oL S Ic ABSELLTIZ P @ 150~500 42 05, Mg @ 65,000
~105,000 443 LI EAs Ao BE HIBERBDICEREL, AT EDEDODATRENDSE LD ICHZ B,
L LEEBDEZAMEES & LTALES, P TREIIS~ESLORFFENTNHENT L
23, bLEAATADLORERICEIATRERSO RS e ICETLTNIDT, &&
WRUHEATEDBEBRL O ENZEVS T ETREVS, CZTHZOMKRSZELTP
DBIEICARLTOBC EMIDhtbh b, Chic] LU TAakENIEE LTI K i 120~360
EHPEELTNBZLARLTED, TOEXRTE MBRORBEHZL5CBbNG, & &
Ca i 530~7804E4y, Mg 12172 TiE 1,700~4, 100 FE4 DI ESEELTHOB T EERLTY
BDTC, ChS27ODEBERTEHDTREBEHZELWVZL LD,

F2o N BUREENBLLTCRAUETS A o728, 2BFBE LT ULIEERENSAT
PXbidgBndbsiHicEbinri,
REDEOBEECOFKIOBTHET 2L, WThOEHS 286 KIEDFBRBUKE
CEBEHONB, ZOEID D 24 KIFICH~T 286 MEED T WIEEXRTH Y, HRERNICET
ZENEBEZOFERLDUVRBEL > THTRDLDATVELITH B4, KELPERTLICRLE
AT &< BT & > 7,

B b H

PIEDNT &0 &S ICAEFILT DO LS W HEEFORME L TRESMIARICAERRNE BR
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Résumé

The present report deals with the mechanism of nutrients circulation in the forest
ecosystem in mixed natural forests in the northern part of Hokkaido.

The investigation was conducted in two types of forest. One of them was a forest in
which the broad leaved trees predominate over the coniferous trees, and the other one
was the opposite.

The forest floor in those forests are covered by dense sasa (Sasa kurilensis Makino et
Shibata) and thin shrubs.
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The results are as follows :

1) The biomass of each species of dominant trees estimated by the method of allometric
relation between each part of the sampled trees and D*H (D : diameter at breast height,
H : tree height), was about 120ton/ha (Table 1). In order to estimate the biomass of
ground flora, sasa and shrubs grown in sample plots were directly weighed. The data of
those fresh weights were converted into oven-dry weight basis. Total biomass of above-
ground parts in those forests were about 140 ton/ha (Table 2), without much difference
between the two types.

2) The parent rocks of soil in those forests were sandstone, shale and serpentine rock.
The physical properties of soil layer were compact (Fig. 1) and the other characteristics
are shown in Table 3. The content of phosphorous in fine soil was low, but that of mag-
nesium was extremely high, and Ca-Mg ratio was exceedingly low. This seems to be
caused by the effect of weathering of serpentine rock (Table 5).

3) The leaf nutrient content of broad leaved trees and sasa was slightly higher than
that of coniferous trees. The content of nitrogen, phosphorous and potassium in the leaves
of coniferous trees is high in new needles, but low in old ones. The calcium content
of new needles is lower than that of old ones (Table 4).

4) The amount of nutrients (N, P,O;, K,O, CaO and MgQO) in forest ecosystem are
shown in Table 6. Fig. 2 shows the distribution of nutrients in each compartment of the
system. The amount of total and available magnesium reserves in soil was extremely large
in comparison to the amount of uptake by vegetation. Calcium and potassium reserves in
soil were sufficient. But that of phosphorous was very deficient, so that this may be the
limiting factor for tree growth.

5) The annual restitution amount of litter was estimated as 3,100-5,200 kg/ha.yr, and the
five nutrient elements in litter were 41-68; N, 7-14 ; P,O;, 36-50 ; K,0, 31-61 ; CaO and
6-11 ; MgO, kg/ha-yr (Table 7).

6) The amount of Ao layer was 12-20 ton/ha on oven-dry weight basis. The average
decomposition rate of Ao layer was about 25% in those forests, and the rates of each
nutrient element were 24-26% of N, 25-31% of P,0;, 90-99% of K,0O, 22-46% of Ca0 and
31-32% of MgO (Table 8).

7) The amount of available phosphorous in soil was only 18-30 times of annual uptake
in stem. The shortage of phosphorous, therefore, is critical vespecting tree growth in the
future (Table 9 and 10).

8) From the results mentioned above, the nutrients circulation of this type of forest in
a subfrigid zone is considered to be a smooth circulation.



