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FHRERREEMOABRODTROGVEEREEET 50, TOWHEBROD 2 # = X4t
BPASNTORVENELBINTV S, hTh, FHREERICBIT 384 SRTE, S 12 2 H%
OWERBRICOVWTIREAN, EATELYOHFRESBBIN TV S, HADK S RBELEREICY
CENKET, EELHA SRESZHNICEOL S BYEBRO NI — v 25> TVE0MIT
DV TRAHDEHE VY, EE OHBRELTT - 1o dbilg BB b 2 bl E R FERE S EE WA
DORBENICOVTI, ThETTHL S =Y, bFevEFEEKITTSTrH v, IXF50E%
FLABRBRHRTY S v+« HHE (1986, 1987), SIMARANGKIR (1987) »Y ¥ — 7 + —
W ESRDOFEMAEIC DV TI84— 19864 D 2 FERAE L, KPICEEBRLEZ VL OREGESH
HDOY -7+ —VORBEELOND L, T F—7 4 —VOAFTRERERT3.00ton
/ha/ %, SR X 2EBRDI30.35ton ha ELBYD, FENEREEE68%ETEHE, AckE
DOBFE44ton,ha b 5, EEVBEEVISKIRINEDICMUE,ID L, FNOBEFLFTOE
WE L BEIFABROBREEABLEBRTVE, INSOFBR TSy, bE=Y, Frav
NIFEDY ¥ — 7 4 - VORBENEROEHE/LORE L) s — Ny SEHVLSHBIC L E
BZELE2MLCBATBY, BRARKBFAY -7+ -V ENMRICBETRIELE-THELLT
BEHOLDEWVA B, KIS, THZV YK FF2YK YIH U "RBLTI XF IHh%E
MRE LT, HARDIWINOTO S (1991) 451988 —90EED2EMD Y 4 — 7 + — VB EEBHEL %
HEFNCHEEL, 1EHE2FEHTRY ¥ —BOKENEXRHHIRD Shidh - o &b, #5351
KA EMEHERAIHPEC NI ERY F —BPER3HERAEHO M ICE DL, 61
HarpiwiNoTo (1991a) R[EMR 2R E LT, 198846H 2 5198958 T, Y9 —7 % —
NOBHBENDOESSITEZN, P, K, Ca, Mg @ 5 nRiC>\WTITL, BN BROFHE(L 1T
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FILOWT o7t ) —2Yy JOMRRBFERT, 12, 19, 24» FROEPE O REESHE
KL VRIEZ T E, BOYBELRBEMMAMEY, Bk HOSA, EYY) -, BEFOFLEBIC
B30 TREVHAERRTVE, FESRINS LZEL SIS S5 HarDiwiNoTo & B U b F
IR, VSH VAR, I XFISHRIRMAYFER Frenvs RN b v ko 6@
MAERSEE LT, 1EMTIES2Y, BEBEBLIURRORELZ NS 6 00K ITBITIYHE
Ry —vOBEOELT, VI -4AERBLERBECBRBIUANELERE U HBREREEIT-
7o

BB, ARELEEDZICHD, BHFASCELAEELRS > T2V icdtimERERFH
FBREMSEEROKENH BELZ O CFIREERLCERRELTIBMELRT 5,
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AE GG O REEMRINANET E R F BICARE 4 2 LSRR EHDFEERIC B VT,
A24MHEICH B b Koy OBET ZREM, FERIEO Y 5 v 0BET 2 HEA, 4105KBO 3
X+ 5 OBET BB, IO Y+ FGRHK B X U7 ¥ vV T4, 4188KHED 4
By NOBET AMBHRRICENENRBEREL TIT-2 (K- 1) . M2EB L UKiR
(19924ERK) & + F= v & EMA325.5m (K1208), ~ 50 v ~BEKHN22.1m (W62FE), I X
F 5@ EMHI26.5m (FW1804E), + F FLEHK13m (ISE), # ¥ =~ v/ +4EH10.9m (F
164E), &7 51 v Y AT.5—8.Tm (J185E) TH 5, SABMSOBMERIVINERORE
EBELUTOEI TH B, 58, BEYREICH LABEMIEBRFETERRE (1967 <
&5,

bF ey @ ERRA2AME O EER L OBERIHICAIE T 5, FHEKX(20m X20m)RIZB T B
2m P EO FAROBERIZIZIFI0%T, b FevAEARET S, KEIZ25.5m, REEE.5
em IZB LS, 2m U TOMEKBEERIR2KT, v av¥y (BELO~L4m, #HES LUTH
L) EET 2, SAER F=Y (2~4cm OHBSEEL, 0.5~2m OfEb A SN 2,
WED, 1 9¥Hx5 (01~1.Tm, 1), ~n=v (1.lm, +), ~VFY 0.Tm, +), ¥+ /
* (0.4~1.6m, 1), BFHBEALOTA =V =y (0.2m, +) O6FET, flcz oy ) ,xF (4),
YYNF (4), JVOVFE (+), FEAA/ % (), I¥e<IIE (+), =T FY (4),
YNTIHA (1), 9K (4), =4y (+), =4V (+), #47<Fawm
(), Y3%2735¢E (+) OL2BTEAENDIE,

I X+ 5 BERIANOKHOHER VW TR SEU 2RI LB T 5, FHEX(30m X 30
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m) WEBIT 5, 2m Pl EDO EROWERIZNITY T, HarRDIWINOTO > (1991) D FHEMR Iz L
Nt A/ F 2EESBIRL TS, #iE26.5m, WEEZELL 5cmicB LB, EREIXFS
#ES5), bF=y (1), w514 h v (1), &F/7%F (1), R=4%% (1), ~V*" Y
(1) O6TH 2, 2m AT OMKIIHLERISTH 2, HAER A4/ + 2 @ik (1.4~15
m, +), X=4 ¥ 3fF&K 0.lm, +), "9 F7HzF (0.1m, +) D3WIZT XS, kv ) =
v HFY (BEl.2~1.4m, 5) BBEL, YUT V44 (+) BbEIRLONZBRETH 5,
YA v BERIZERD P K2y BEKRICEL, BERICA2AMRBOEE RV OB AT
BT 5, BERXQOmX20m)AicE T2 2m LD EROHERZIZIZI00%T, LBV S

H—1 H&hrEx
Fig.1. Study areas in the Uryu Experiment Forest, Hokkaido University.
As:Abies sachalinensis stand, Bj:Betula japonica stand, Qm:

Quercus mongolica var. grosseserrata stand, Be:Betula ermanii
stand, Ah:Alnus hirsuta stand, and S. spp:Salix pet-susu and
Salix sachalinensis stand
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RLTWB, ¥ Fh v " HROMSI322.1m, WSHEE25.5cmicB L3, 2m P TOMKIIHE
FIZIT10% 7T, v 29¥% BEL1I~14m, 5) BEELBEELET 3, GRER Sy v
(1.8~19m, +), +FF=v (1.1~14m, 1), 7Hx =Y (1.8m, 1), ~yFY (0.7~1.2m,
1) DARET, fhicAAA27% (1), 2ay Yt (), 3I¥==ssE (+), YAVTY
H4 (1), 98 (1), 747+ (+), A#raxzy (+) OTREEDEVL, BEB, KATIE
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o f v YR IZAISRBL D BEEIR VW TEAABRS SV 2 BRI E T 5, 19744
10DV —F F—HF L BRIBEIEC LHOEFHKS TH 5, BEXA0mX10m)Z 57 & ~
NEROHEHAERIZI00%T, 4THEE S KES % HDHFET.0~8.Tm, MEHEE4.6~9.6cm iIcHB &
S eSS 2mBPlETciden s #1052 (2.2~23m, +) BAELNBKEITTHS, B
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I X+ 5 4@k (0.25~0.4m, +), to/ 54K (0.5~1.65m, +), +F+H < F 1 @K
0.3m, +), YF¥E1ME (+), 14 ¥HzF1HE (), ~vForz71{E& (0.4m,
+), ==tz (2), =/4FF (1), avy~Neary (+), 245 F) (+), =4
vy (1), #A/NERIL (+), Fress (BEL5~20m, 2), #7 vy (B
1.2~15m,1), ¥3%x735kE (1) L16BEH»EZ 3,

YNy FGBRIEERRO Y - RS ICBEREL, & SISO EERVT, 7
b A= )IERS OIS FA 5 BAE OB AIE T 5, HEX(0mX10m)i3 2m 2l Lk
OERDOEEEH100% T, BE10.9m, MEBEEIL8cm IKBL3, ERBY Y=, v/ 4539
R EREE LD, flliczy/ +2v>FF4EEK (F32.7m, #E1), 57 h v 35 BENK
ET2BETH S, 2m U ToMKIIEAEN Y+ F (0.4m, +) , ~r=1 (0.2~0.4m, +),
49¥AHxF (0.2~0.6m, +), ¥4 A vsx (1.6m, 1), P F=wy (H)D5ET, flilciz<=
(), =VAFT (1), yATVHA (1), =V =aw (8), zVT7H3I (3), 7T+%
7% (2), zvVI=+ (1), a7r=wvy (1), #43®F (1), nvIvvyy (1), =3
yoNea Ry (4), 33avey (4), v=7%vsv= (1), 2=vEvsy (1), v#R
v (1), =Uyvve (1), v/ 0avdva (1), 284V (4), v=ersh (+),
Y=y Yy (4), A4wnay (1), sFFEy Y (4), pvzF (1) O2EBTH/8
BB E D, ETRI Y =2y B0%), =V T7HI B0%), 757+ (20%) BB,

¥+ FEAROFEX (10mXx10m) BiF 52m Ll O EAOBHERIZI00% T, #E13m,
MEERI33cm icB L3, FARZ YV #X v+ FHISEEKEESEL, £/ ¥ F FhRW
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T8HEEED B, HEPRESERY A BTV /2 ¥vFXHBBTH B, filcrv=ey)
* 7MEE (B=4.5~11.5m, WEBEL0.5~11.1cm), &7 v <2k (W& Tm, MSER
3.5~T.4cm), ++ A< F (W& 3m, MWSEEL.2cm), v 7THE (BE3.1m, WEEHE
L3cm) #4505, 2mEUTFTOMKIHERIZIZI0% T, BABRIEET 275 E (1)
LA ¥Hx7 (+) O2FOAHT, flilcid<as (+), =V=9ba (+), Y V7 IH4
(1), =vV=29 (3), zV7¥ I (3), 747+ (1), nvIvvy (1), 37A=Y
7 (+), 3309y (4), £43EF (4), zvVI<F (+), ¥FvE2IL (1), #
FAEEY (4), 2V /7 FvFY (), 9F (), 241~FIF (4), ¥=eruvh (+),
2YvvY (1) V4529 (1), $45% (+), A4-F /2L 4vw (+), 49
N2y (1), AvRY (35%) DBELBETH B, HETETV/ =29 (40%), =/ T7H3
(35%) MEL, 75T+ (8%) BIhickkl, Uil ZHERSOBERE - 10X
ITHB, 1, FBBTDINIESG A~1992F5 AOXRBIEARTEE - 2DLS5THh %,
IXFIW, PFIERET TNV X S A v AR TOREBRINEEOBEEERDE
HU7, &7, AEERBTREERFOBERMMEE, 188H (3,6,9,12,1518,21,248) oOH
T, o F I L, FBRFTE, REKEIZ19924 2 A0 —-382.1°C, REKIE 3199146 A
D271.3CT, WOOCITH LSBIEMOBEEZER L7, SBAMSTOREZE2A5&, ATY
EEREE AFHAK[BETREEASHSHOZER S, - 18, APERESEIRY > ¥HEFTF

£-1 BRQOFEXRBEEROEN

Table 1. Quantitative summary of 6 stands investigated.

Stand Alt. Direction Slope Stand age Plot area TTS Ind. Hmax. Dmax. Floor
(m) (years)  (mXm) (/ha)  (m)  (em)

As 310 N240°W +5° 120 20X 20 2,000 255  59.5 Ss
Qm 360 NI175°W —9.5° 180 30x30 662 265 115.5 Ss
Bj 310 NI170°E +5° 62 2020 1,625 221 255 Ss

4,900 8.7 9.6 Sk,Md
480 109 11.8 Au,Ck
4200 13.0 14.6 Au,Ck

Be 515 N15° W +7° 18 10X 10
Ah 206 N7 W +8.5° 16 10x10
S.spp 295 N86° W +6.5° 15 10x10

W LW DN g oo W

1. TTS:No. of tall tree species, Ind.:No. of individuals over 6cm in diameter at breast high,
Hmax.:Maximum tree height, Dmax.:Maximum diameter in breast high, Floor:Dominant

floor plant species.
2. Ss:Sasa sylvatica, Sk:Sasa kurilensis, Md:Maianthemum dilatatum, Au:Angelica ursina,

Ck: Cirsium kamtschaticum.
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Table 2. Air temperature on 4 stands from june 1991 to May 1992.

143

Stand” Air temp. JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY

Qm Mean” 142 162 174 128 - - - - - -  — _
Max.  27.2 24.2 286 244 - - - - - —  _  _
Min. .0 58 87 47 - - - - - - - _
Be Mean 142 155 168 126 - - - - - -~ -  _
Max.  27.0 245 258 227 - - - - - -  —
Min. 60 75 94 54 - - - - - - _
Ah&  Mean 145 160 167 123 - - - - - —  —  _
S.spp  Max. 256 25.3 2.6 230 - - - - - — -
Min. 34 33 46 07 - - - - - - - _
Moshiri” Mean® 150 16.7 17.2 128 7.8 08 —31 —65 —54 —23 74 12.0
Max. 273 265 27.2 246 208 131 133 11.0 112 17.9 214 227
Min. 1.2 18 36 —0.2-42-138-27.9-29.9 —32.1 —27.0 —11.4 —2.2

1) Qm: Quercus mongolicavar. grosseserrata, Be: Betula ermanii, Ah& S.spp: Alnus

hirsuta and Salix spp.

2) Moshiri observatory of the Uryu Forest Experiment, Hokkaido University.

3) Mean temperatures in each stand were measured at one-hour intervals.

4) Mean temperatures were measured at three-hour intervals.

Temperature(°C)

20 1 Aug  Jul
15 7 -

o Jun —eSep
10 / May _

/Apr ¥ 0ot
> ." \

| Y
0 ,}Mar . - Nov
.- .>§'Dec

Jan Feb
-]0 .

0 50 100 150 200 250 300

PreciPitation (mm)

E—2 JItHEAFNEHREHETEERIFO NI ¥—r 357
Fig.2. Hythergraph of Moshiri Observatory (June 1991 —May 1992).
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BEERTREWVMEEZR LI, V49— 7+ — VEOEHROFZ{LOEELERE VWb B A
BEIE G5, 1981) & ABIMKBORMERT EH-20L5ThH b, Kb SKIThiF THIK
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& 85cm, F&E30cm OABT, EIIFAKEEL DIZImm X v ¥ 2 OEBED E L,
5y 7OMKE 7oy FOEEOBBLE 1 %OHEELTI X+ SHIME, ~ Fevk I
B AKIBR S, YK, YR EW vy FMRESEST o, 1914F6 81 H
KHELILA1BE o, A 1 HRATARET LAY ¥ —ZEUIL 72, 19914E11H 4 51992
FEL5AZTTORSMMICET LY & —i1319924E6 H8HIc—#E L CEMN L 720 BN L) ¥ —i3,
BRABKSOBEMERE & fEk zofticodd, MoFELBEIEESFIL, 80°CT24
BEEIEAR U CRORERE L7, EROMTRER LY & — %8B L TT0C TRFRIER L 12
WKWC—Na2-FEHOTHT LI,

4. BRELUEER

41. U =7 x—IVOEMEEREFHE/L
(1) FEDY -7 2 —VE

BMODIERDY s —BERTEER-3BLIUVK-3DE>3TH 3, &Y 7 —BiInicL-
ThipENRASN, I XF5HKD3.30tonha HFEHE L, PITFY 5 H v 94k1.45ton, ha,
b F=2#£1.27ton, ha, ¥ F ¥#0.60ton, ha, » ¥ </~ /7 £#0.47ton, ha OIET, & A
v RIE Y XF SO, 1000.32ton ha TER S DI H - 1o, R OBE MO HEHROERFE
BB O K IE L ERIbk4.23ton, ha, $HTERIKL.43ton, ha (VogT 5, 1986) %, AR (1971)
IC & BAMMA D I X+ 54K4.50ton,ha, 7 F#4.21ton, ha, T H < VHK7.75ton, ha & H.~x
THEPRDNEVEERL TS, COERE LT, MIP0EFEROEY (Voord, 1986;
LS, 1980; I, 1971), MOEECF + v 7OHEHE (SuMiba, 1991; FYLESS, 1986; ANDO,
1970), #h#k(EwEeL, 1976; ANDO, 1970) 7% & OAEYMIER, <& (Spain, 1984; 25, 1981),
t3% (EAS, 1986; A5, 1973) 75 S oWENERMSEZ Sh b, HarpiwiNoTo 5 (1991)
51988 —8IFEICEH S LEU L F= Uk, I XF 5, v IH v KO IHBc>WTHEL
R, b F<vM3.36ton, ha, I X+ 5#3.20ton ha, ¥ I & v/ $k2.68ton,ha T, T
KRB ESEII XF SHIRRBBRICEMBER LAY, b FoYik, v 355 v/ MRI3H38—54
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&3 EMFOBRBNEMUI—R
Table 3. Amount of litterfall of each component on 6 stands from june 1, 1991
to June 8, 1992(kg ha * yr).

As Qm B; Be Ah S. spp

LEAVES 704.2 2134.6 819.1 360.7 321.0 253.2
(55.6) (64.8) (56.6) (80.2) (67.9) (42.3)

BRANCHES 199.5 507.5 305.0 35.9 96.5 240.4
(15.7) (15.4) (21.1) 11.0) (20.4) (40.2)

BARKS 19.7 71.4 143.9 0.4 5.2 1.6
1.5 (2.2) 9.9 0.1 a.n 0.3

OTHER TREE 246.0 287.9 67.9 1.7 33.3 60.6
LEAVES 19.4) ®.D @D ©.5) a0 oD

OTHERS 102.0 293.9 110.0 26.1 16.9 42.4
(8.0) 8.9) (1.6) (8.0) (3.6) .

TOTAL 1266.5 3295.4 1446.0 324.9 472.9 598.4
(%) (100) (100) 100) (100) (100) (100)

AL

000 ,
ST K
o, L

LEALES ARKS OTHERS
BRANCHES OTHER TREE LEALES
Bl am BE=AB
L R S.spp

H—3 &HoOERY) 7 -BOREIIMEK
Fig. 3. Ratio of litterfall of each component on 6 stands.
KOEMBTH 7o TOLIIC, BLHRFCBOVTY, Fick» THEMRMES FHRE LTHE
B (198D it / # ATKT, FABENFORFEERD SROEES coflick i 30
KR C+10°C) oFEREE (Q9758492170°C, 19664E471860°C) & OMIcEELBFRMIED S
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DhSTERY ¥ —BHDEL, FROBREBRLT > TV,

2) U % —7x— VO

wic, ) 5 —BOBNSELBFEROVESELT, £ONR (BEHL) OFVHEFKL
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EHEBOBVIIHSOEFEROZWGR,1973), BOBHOES LKRERN I X 2YEBNEAO
HFNEW(FEIDBEEE S TVWE, ThETI, bAETHRESNLFKR Y 1 7HIOE
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RRIEH 0B OMEERL TV 5, ARBELROPTE, v+ FRERVIMOKFIINL
FIEFECEERL TV, ¥+ FHRETIZBERKICLET 25VERERERLTWVS, YT
FHRTIEHEDOREALBZPMICELLbDT, TG, 2~3mitBIIZTBOBMERICX
ZEEDEAESHENAEL, FRABBESEVLD, KROBFIC X 2HEEHEEDL > OBET
BEWERTHBEEZ ONB, DLt~/ BUADLD T, MREOENS 74 v/
HDO5% MDY 5h v HD4.7%, rr<ev s FHRDT.0%, X+ 5HD8.7%, ¥+ FHK
010.1%, F F=vHKD19.4% % THAICEL > THR D DEERTH, THREKSOBREED
BEEOBEWMCLZ D LEEZIONG, MERHRAICL >TSS A v | D0.1% 5 5 ¥+ FK
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Ihony s —BOBHENICOVWTHEE, Z-4DK5THB, M- 432 0El%E
BREMCEBLLPTVWISRERLALODTH S, V4 —DRBEIOARIBRLERS &, ¥
DBE, FHELEMROZEIKICERL, HEMKOEEIRIZEFLTVL S, TORR
RBELLADEYFER, Frenv /i v RTRIAE, 10HicEhT 28RER
Tordl, Frh v Rkiz8 HcRb£L 9, 10ADIEIDIEE S, I XF IHRIIETROD
BEAESHI0FIcEDT 2HEMES D, FMHE O I X+ SHOBET HEROERFBES
TVWB G, 1971, BKOBHE(E A5 L, ABMAORB LALLM EBOEEZEL T
B, Thidv<s v+« AHEASDBERABHCOT ALY =Y, =Y, Frhv g
¥ERETEIHBRTOR/ESL S, SOMEI L VIEL 2 b0 TAYEOEBEBEMIIBESHT O
—o DR THBEERRTVE, FrH v K, I XFSHBIUYSH VKT, Kicdh
BOEBROBEEET, KOEKOBARIA, WHARBVERALEROKETHIE AL O
h3, REPHOEEOBRER, LROSBROBELLOIKER, &5 IKORITERICHE
2233 LELZOND, BWROBHER, BTERIDE TRHELD Y - ERDBITIE
WEHMHD, SROBHLVEEHLETSH B, TOMOY ¥ —DBA/R, BELDZH>OE—7
AT, BOE— 7 BERHEHOELTOBRSKELEEE LY, LOE— 7 BERREL S X
BRI EEEION S,
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Fig. 4 Seasonal relative rate of litterfall of each component on 6 stands.
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Table 4. Seasonal amount of litterfall in each stand.
JUN JUL AUG SEP OCT WINTER TOTAL
(kg/ha * yr)
As 6.5 4.3 4.3 51.8 471.2 160.3 704.4
Qm 6.1 4.7 8.5 100.6  2003.1 11.5 2134.5
Bj 14.5 94 52.0 272.4 466.5 4.2 819.0
LEAVES Be 3.5 11.5 97.2 78.9 69.2 0.4 260.7
Ah 10.3 174 4.4 98.5 150.3 0.1 321.0
S. spp 10.5 16.0 24.4 97.9 143.9 0.5 253.2
As 3.0 0.7 7.7 9.7 21.2 152.2 199.5
Qm 33.3 29.2 14.3 29.9 268.2 132.7 507.6
Bj 25.6 15.7 14.7 190.1 13.7 45.3 305.1
BRANCHES Be 4.8 0.8 2.5 6.2 10.7 10.9 35.9
Ah 3.1 10.5 0.3 0.6 3.8 78.2 96.5
S.spp 1.1 0.7 3.1 2.7 10.1 222.7 240.4
As 0.4 1.2 1.0 0.8 7.3 9.0 19.7
Qm 7.2 3.4 1.7 4.2 8.0 46.9 71.4
Bj 0.2 1.2 0 124.4 1.1 17.0 143.9
BARKS Be 0 0 0.1 0 0 0.3 0.4
Ah 0 0 0 0 5.0 0.2 5.2
S.spp 0.3 0 0 0 0 14 1.7
As 1.8 2.2 4.4 64.0 168.3 5.2 245.9
OTHER Qm 0.6 1.6 7.0 26.4 252.3 0 287.9
TREE B;j 1.7 0 1.8 24.4 40.0 0 67.9
LEAVES Be 1.7 0 0 0 0 0 1.7
Ah 3.7 0.9 2.7 6.2 19.5 0.2 33.2
S.spp 14 1.3 6.7 14.5 36.4 0.3 60.6
As 8.3 3.9 4.2 11.9 15.2 58.5 102.9
Qm 82.6 10.0 25.2 11.2 91.1 73.9 294.0
Bj 25.2 4.9 11.6 21.7 11.1 35.9 110.0
OTHERS Be 4.1 1.8 0.9 14 1.6 16.4 26.2
Ah 14 1.3 7.1 0.9 0.8 5.4 16.9
S.spp 15.8 3.0 9.7 1.5 0.9 11.5 42.4
As 19.9 12.3 21.6 138.2 689.3 385.2 1266.5
Qm 129.8 49.0 56.8 172.3  2622.5 265.0 3295.4
TOTAL Bj 67.2 31.1 80.2 633.0 532.4 102.1  1446.0
<kgha * yr> Be 14.2 14.0 100.6 86.5 81.5 28.0 324.9
Ah 18.6 30.1 54.5 106.2 179.4 84.1 472.9
S.spp 29.2 21.0 43.9 76.7 191.3 236.3 598.4

Winter : Nov. 1991~May 1992
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4.2. EROEMETR EFHEL
(1) FROEREBLR

BHIcB Y BHHA~OBYTROBITE, —HORBKITEZHREFEFY 5 -7+ —ViZ
X2, K, Mg XS iEBahPdT L iHEbH 50, BRKCIVBRINS DIENTY ¥~
74 =Nk B HOBKESE LD, NERETRIEL EicbET 3RS, 1973, AHRAIK
B AB/MAD | FEOERBTRRIE-SBLOH-50L>Th S, ZHRDO 1 EROER
BLEIL Y XF 5H18.96kg ha, ¥ T v 5kK12.66kg,ha, + F<Y#K10.60kg ha, 7 ¥ =<
Ny ) 869.30kg,ha, ¥ F FH8.40kgha, ¥4 A1 v/ $4.25kgha DT H - o T,
RO B S K L ER M O ER P E R BT R36kg, ha & $HERIM D 28kg  ha(VocT 5,
1986) I 1971) 1 & B AM S OFEAR O IEHIEEEH B L B48—199%kg /ha iITHANTH A7
DINESBEERLTVS, COXIRENCOWVT, BABDIE, )7 —OHZHESEEKS S
JEH DERSHERKICHD > TRO LTV DIJEL TN P2 0o BNB OB L TV,
¥, COBSBOBVESGIE) ¥ -0uMBOBLEALD bREL, BEAEZ LT NI00
ELTHBE, LHOHERMKIZY ¥ —OBMB T THIDICH LNT2THE, DI L,
BEKIC I OHERROZEREERINS B > TVEL L EBRNTV B,

%#-5 BWHOEMERELR
Table 5. Amount of returned N of each component on 6 stands from June 1, 1991
to June 8, 1992(kgha * yr).

As Qm B)j Be Ah S. spp
LEAVES 4.03 11.76 7.99 3.7 7.55 4.65
(38.0) (62.0) (63.1) (88.6) (81.9) (55.4)
BRANCHES 2.42 1.74 1.43 0.15 0.82 1.59
(22.8) (9.2) 11.3) 3.5 8.8 19.00
BARKS 0.14 0.60 0.85 0.00 0.05 0.01
1.3 3.2 6.7 0.0 0.5 0.1
OTHER TREE 2.87 1.99 1.08 0.04 0.53 1.29
LEAVES 27.0) (10.5) (8.6) 0.9 6.1D 15.3)
OTHERS 1.14 2.86 1.30 0.30 0.35 0.85
(10.7) 15.D (10.2) 6.9 3.8 (10.1)
TOTAL 10.60 18.96 12.66 4.25 9.30 8.40

(%) (100) (100) (100 (100) (100) 100
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OTHER LEAVES
N Q@ m E=B
E2an B S.spp

B-6 &HSIcE 2EEHOEMERBTL
Fig.5. Relative rate of returned N amount of each component on6 stands.

BHRDOERY ¥ —BRICHT 2 FEHERBLBOLMREHET LR -6DL5TH B, 3
R+ S5H130.57%, b F=v#Ki30.83%, > 34 v ~#Kix0.87%, 4 Hh v sKiz1.30%, & ¥
Y FI31.40%, ¥ FHIZLIKDIRT, MEIZRT 202 E L THIBRSZ K213
EBWVEEZRLTWS, TOT LR, MERRTIHSHEHSEINL, HIOBRBESIEESIC
U, BHATY 5 -BHLDICEEN TV IEREERPES LI LEZBKRLTED, FHY 5 -
BAEIL ERET 5 &, MEMEVHGEEEMERELEBSESCLEILERL TV, UE
DFERIZ, MO X ZEMBLBORVRY 5B has L0 8 FFE, 197D &
R0, FHESBOBVEE LA, HSOWEREFEVEIRSS 2 AMREHERE L TV 5,
&6 SEMDIOEMY 5 —POEREFH

Table 6. Ratio of returned N to the annual amounts of total litterfall on 6 stands.

As Qm Bj Be Ah S. spp
TOTAL LITTER 1266.5 3295.4 1446.0 324.9 472.9 598.4
(kg/ha * yr)
N 10.60 18.95 12.66 4.25 9.30 8.39
(kg/ha * yr)
RATE 0.83 0.57 0.87 1.30 1.96 1.40

(N/Total, %)
STAND AGE 120 180 62 18 16 15
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(2) EXRETROFHEA

BHRENCEHENEZH LR - TBIUR-60X5TH 3, EOFE, HKELERMKIZ
i, P FeYREKELICERT IERERT, BOBREIKO DI, BVERSER
7T, ChIREOEEIEEBRICLABRE TN, BACLERNICL > TERAERISL
FAERRESE VD EELIONS, BT b FeYHOBEDEE, KicHksdEBich, &iC
EBLTEOEREHEENE, THRZDOESOBMEERERSKICEHNFVIEERLTVWED
TH5HH, ROGZER, EHSLEL Y 5 —BICHBIT2ERIERL TS, THhIETIRER%
BLTERSHERDBHEVED STV T LAYEE > TV 5, MEZOEAR, BINDI S
HRZP -1 ABBVHSH TRV, FEALRRETTIHEMERLTVS, £D0MDY
¥ —DEZRBTBROFHENLRZ) ¥ —BOFHE(NLFE Uy — v ERL, H 4 —dFicHE
BoD ERBEILKREELIR)D DO E— 7 57§28, Yy —thoBEESEREIRICHN
HEOHOVES - T

B, EBERIOS LT H vk, vy 2K, Y ERO 3SR, BEOSLV
RHERPOYHRTHD, V5 —7 1 - VEBOFHELRSVTRHLT L bitho 3 4 &FEFic
BRLoNBLEDHD, SHROIFLIANTOIBESD B,

1

%

00.9
33.
56,
.
3.
15.
Q.

as on Z [ |
Blee EZnh B2 S50

-6 BHLOHNERBTHLOE(L

Fig.6. Seasonal relative rate of returned N amount of each component on 6 stands.
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Table 7. Seasonal amount of returned N on 6 stands.

JUN JUL AUG SEP OCT WINTER TOTAL
(kg/ha * yr)
As 0.07 0.04 0.05 0.34 2.29 1.25 4.04
Qm 0.14 0.08 0.14 0.67 10.60 0.11 11.74
Bj 0.33 0.17 0.44 3.08 3.87 0.10 7.99
LEAVES Be 0.09 0.15 1.19 1.24 1.09 0.01 3.1
Ah 0.24 0.41 1.23 2.53 3.14 0 7.55
S. spp 0.18 0.29 0.58 1.19 2.42 0.01 4.67
As 0.07 0 0.04 0.05 1.46 0.79 241
Qm 0.15 0.10 0.06 0.14 0.91 0.37 1.73
Bj 0.10 0.07 0.07 0.93 0.07 0.18 1.42
BRANCHES Be 0.02 0 0.01 0.03 0.04 0.05 0.15
Ah 0.05 0.09 0 0.01 0.05 0.62 0.82
S. spp 0.01 0.01 0.01 0.03 0.06 1.47 1.59
As 0 0.01 0 0.01 0.05 0.07 0.14
Qm 0.04 0.04 0.02 0.04 0.10 0.35 0.59
Bj 0 0 0 0.78 0 0.06 0.84
BARKS Be 0 0 0 0 0 0 0
Ah 0 0 0 0 0.05 0 0.05
S. spp 0 0 0 0 0 0.01 0.01
As 0.06 0.05 0.08 0.86 1.75 0.07 2.87
OTHER Qm 0.01 0.09 0.23 0.10 0.70 0.77 1.90
TREE Bj 0.30 0 0.03 0.52 0.24 0 1.09
LEAVES Be 0.04 0 0 0 0 0 0.04
Ah 0.08  0.01 0.06 0.11 0.26 0.01 0.53
S. spp 0.03 0.03 0.16 0.33 0.73 0.29 1.57
As 0.13 0.06 0.07 0.18 0.13 0.57 1.14
Qm 0.97 0.09 0.23 0.10 0.70 0.77 2.86
Bj 0.41 0.08 0.13 0.22 0.10 0.35 1.29
OTHERS Be 0.06 0.03 0.01 0.02 0.01 0.16 0.29
Ah 0.05 0.03 0.11 0.02 0.02 0.12 0.35
S. spp 0.28 0.06 0.16 0.03 0.01 0.29 0.83
As 0.33 0.17 0.24 1.43 5.67 2.76 10.59
Qm 1.32 0.34 0.52 1.25 13.90 1.60 18.93
TOTAL Bj 1.14 0.32 0.67 5.53 4.29 0.70 12.65
<{kg./ha * yr> Be 0.21 0.19 1.21 1.28 1.14 0.22 4.25
Ah 0.41 0.55 1.40 2.67 3.51 0.75 9.29
S. spp 0.50 0.38 0.92 1.58 3.22 1.79 8.39
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5. £&80

) 5 =7 & — Nk - THHISBR S N2 ERYERSL LUERBENMO R 2 6 5, b
ke vik (1208, 3 X 54k (180F), 574 ¥/5hk (B2F), #7771 v o5hk (188D, 7 ¥~
Ny ERR (164E), ¥ ¥k (156F) T19914E 6 A —19924E 5 A D 1 ERRAE L 726

) 1ERIOBMKSIDOY §— 7+ —VEBIE, I XF 53k?D3.30ton, ha BHEHE L, LT Y
5 71 v 3$k1.45ton,ha, b K= Y#K1.27ton, ha, ¥ F F#0.60ton, ha, # ¥ <2/ ~v/ F400.47
ton/ ha OIET, &7 % v ki § X+ FHO#K1/1000.32ton, ha THR D1 H 2 7,

2) BHNDERY # —Bh, BB EEDIEOHAREY I Y SKOO%H S, T¥
TNV ) AHRO68Y, I XF IHKO6S% ¥ 5 o HRDTY, b KT YHRD56%, Y FHO
2% % TRAELB/NE TR, BXE2EORHENS -1,

3 Uy -—thoEOAREHLERS &, BEEEMKOBEIKRDL, ¥FFH, 7
YNy R vIh v RTRY, 0B ICEFTBERMERTORNL, 57 h v ki3 8
Hicgsb£< 9, 10ADIEIDELBE, IXFSHRIEBETROELAEHI0H KEFT 2R
BHote b FTYHOBEIKERICERLTV S,

4) Y y—7 1Ntk o TRILENSERE IR I X5 5#18.96kg'ha, ¥ T4~/ H12.66
kg ha, b F=v#k10.60kg ha, ¥ <,y / ##9.30kg ha, ¥F ¥4k8.40kg ha, 57 %
v 3Hk4.25kg,ha DIETH - 12

5) BHADEMY # —RISH T HEMERETROLE (U 5 —hOBEROHE) 33
ZF FHK0.57%, b K< v#K0.83%, ¥ H v 5h0.87%, ¥4 A o8 HK1.80%, vy
HK1.40%, *F FH1.96%DIETRE L THEBOS VA TEVEERL TV 5, THbE,
BIREIRR 255, MOV Y & —B%7 ) OBERSERMSES 5T EERL, #
By s ~BrFECEAERETNE, HRENEVHIRETFRERBETBPE R LITNS,
IO L, MK ZEMBESROEVR, V5 -BIEXESNB LS BEGER, 197D L
REUD, GLAHAIOKE, TUOERAORMOES LEVBIRY S ETEEETRLTY
5,
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Summary

"The amounts of litter fall and nitrogen (N) return were measured in six uneven-aged for-
ests at the Uryu Experiment Forest of Hokkaido University from June 1991 to May 1992.
Among them, were old or matured forests, Abies sachalinensis(As) forest (about 120 years
old) and Quercus mongolicavar. grosseserrata(@m) forest(about 180 years old), as well
as a middle-aged, and younger forests, Betula japonica(Bj) forest (about 43 years old),
other Betula ermanii(Be) forest(18 years old), Alnus hirsuta(Ah) forest (16 years old) and
Salix spp. forest (15 years old). Litterfall were sorted into leaves according to species,
branches, barks, other parts(flowers, cones and seeds). The amount of N was analyzed for
each component.

1) The annual amounts of total litterfall were 3.30 ton, ha for @m stand, 1.45ton,ha
for Bj stand, 1.27 ton, ha for As stand, 0.60 ton, ha for Salix stand, 0.47 ton, ha for Ak
stand and 0.32 ton ha for Be stand.

2) Leaf litter was the major constituent in all litters, ranging from 80% for Be stand, 68
% for Ah stand, 65% for @m stand, 579% for Bj stand, 569 for As stand and 429% for
Salix stand.

3) The annual amount of N return contained in total litter was 18.96 kg, ha for @m stand,
12.66 kg, ha for Bj stand, 10.60 kg, ha for As stand, 9.30kg, ha for Ah stand, 8.40kg,~
ha for Salix stand and 4.25 kg, ha for Be stand respectively.

4) The leaf litter was the major component of litter in the amount of dry matter and of
N return. The amounts of leaf litterfall and the amounts of N return peaked in autumn
and winter in As stand, in autumn in deciduous-broad leaved stands and the other litterfall
constituents other than leaflitter peaked in autumn and winter.

5) The ratio of N return to the annual amounts of total litterfall while differentin each
stand, was low in old and matured stand, 0.57% for @m stand, 0.83% for As stand, 0.87
9% for Bj stand, 1.309 for Be stand, 1.409% for Ah stand and 1.969% for Salix stand.

From this, it is suggested that maturation of a stand is related to the N content in litter.
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BEHE-2 IZX+5-9Ya2vF5HK(1992F 6 HI0BHH)
Photo 2. Quercus mongolicavar. grosseserrata—Sasa sylvatica stand(June 10, 1992).
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BE-3 v v/N—v1)av#HR(19924E 6 A10AHEE
Photo 3. Betula japonica—Sasa sylvatica stand(June 10, 1992).

. Ao g \ e e
BE—-4 5454 %A9914F11H 2 BIE)
Photo 4. Betula ermanii stand(Nov. 2, 1991).
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EE-5 ~rrwov/ 3419924 6 A10B#RE)
Photo 5. Alnus hirsuta stand(June 10, 1992).

T
b

BHE-6 ¥+ ¥H019924E6 A10BHER)
Photo 6. Salix spp. stand(June 10, 1992).




