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(V) Biomass of upperground Parts and Litterfall in Fir-Hemloch Stands
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EBHE, V14—t THEANEEINIEDEBICOVTHRD .

BERZ, MTLEBEARA 4 REOPE (BEEH 700m) IcRIZL T3 €I, v HRAKEX
Ric, 19768£9 Bice:1 o, I9TTEI BRIty HORBAZRABEL, &, & BEo#HEER L =
I, YHRBELTWATY 7Y, ZXMF0OTOE3 Y AEOEBARD . )2 —12, 19744Ep 5
+FBOBERICONWT, B, YHOE, & KR BT, wV/IE2BOAT T,

I, VHORSERIINT A8, & HoFEOAWAEEERZ (1, 2, 7, 10~14) Lk
D, B3I, YHOHMERRERR, ha 7D, BHE 43~704m’, LEET, & 188~295
ton, ¥ 38~58ton, ITE 17~22ton, FIE 2.7~3.6ton LHEFEI NI ¥ 5ic, 0.31~0,53 ton
D=V s, 0,25~0,60 ton DY VEH, 2.6~9,6ton O TFTEHEBBEETRICENRD L »
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=3, VHOEBTHEEE, ha 70D, # 19ton, B3 Yton LIEE I N0

EWo) 4—BI3,hadhh, I, YHOET 2.8ton, FFEHETO0.8~1. 1ton, FRETiL
T I DREEEILH 1o - 12197648 540kg LBRIEDEZ AR L 2o FEHEMITH LV 08
<, ha H7ch, M200kg ZETL, BEKMCETE=Y 7 IBREMTZERMND BHBI 5,

W EMOMHADESS R, ha H7- 0, N 810kg, P,0, 948kg, K,0596kg, CaO 1,037
kg, MgO 152kg TEZDMBHIZE I, Y HILERIN TN S,

)& —icAENBESER, ha 70, N 34kg, PO, 15kg, K,O l14kg, CaO 54kg,
MgO 7kg L#fEEEN, KECIZBTENE IS,
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EEE, TRLEERA ¢ RO, EEK T0m <53 Y £ —HED D OEEN %
G, WE—HOEY, YAKT, 28° OBWEME SBELT 3. COMEOKIR, 205
ERNC, EY, VAUAOEEMETNTHBERS LSniciobic, KERRTLENEICE
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ok, ToaEUEIcNED, YHETRRINLELITH S, RERTROKREP- D
O (MEfE#E 65em) T, S5SEFNICIE, RELUMEER 15em, HE 13m T, 20oMmoOBEKR
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f%MbEc;Dﬁﬁbtowmﬁgﬂmlwﬁ,w”¢w~mﬂw6ﬁ%®%§%®§*ﬁ§
ZREEEBIUCHEBOREIC X DT - 20
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Eoig, RABELEDEROKZS, EHLK 7120 2 -2 T, B (N: Frid—-viK
BE, P2 77y 7 v—8xE, K: £XREEHE, Ca, Mg: FRFRLESTE) ic k25347
%ﬁf;b\, %ﬁ%%*bf:a

FERRR LI UEBE

HERADOKEIZ 9 AMI00~1254T, 1004FERBOSDIEEI, YHEIKRT, WEEES 30
cm ERETNAEL, VHORBIZT L EHI0EEZBITHE D EBEbNS,

EEMOBATERLREZE— LITRT. HWEREI, YHFThHDON, MBERL SN,
728, No. 7 EEEMI, V2 —2RELTCOIEEMTHZY. TRELR, s/rEY, av7)
FNREKBL, EAVY T, YTATHE, T, EHAEMOOTHL, B, L7574
FvES, IXF, H=V, TINK, 2V, VFE, T/ F, vS5VaFy, vaad, v
3, $HFLLEMBHBOLND, EEMANEZEIMET, &I 4m? Qmx2m), 1THFRICON
TFREESTFEELLER, Tho0sid, L5~25m OEITEEL, HEOBVLDT
b 8.5m BET, m* 5 0OR EREERR, 257~%1g, FHLT 55¢g (BB IUH 474
g E80g) Lirot, TODIEMIL, I, YHORBERKKIE, FEEPO~Y S IBELEL,
—WiICRIYNTIHA, V&, FTAAARXTHEDY VEBESHI->TW 5,

Table 1. Results of diameter measurement of sample stands in fir-hemlock stands,

Plots | o5 DBEL (ST} 5 |10\~ 15{~ 20|~ 25{~ 80|~ 85{~40)~45|~50/~55/~60/~65/~T0/~75/~80
area (m?)
| P 3(12] 9| 3| 1| 3| 5| 2| 4; 3} 1| 2| 2| 1] 2
) 6.8 Hemlock 1112 6| 6| 6| 2| 2 3 1
o | 595 FE 4 3| 4| 3| 1| 1|1} 2] 3 1 1 1
23 Hemlock 7112 7111 1] 1
‘g con0 FE 3|. 8| 7| 2] 2| 1| 4 3 1] 1] 1
" Hemlock | 615 5| 2| 3| 5} 8| 1| 1} 1|1
. s T 4] 6] 3| 4] 4| 8] 5 1
* Hemlock | 2 6| 2| 38| 2| 2| 1 1
5 g0 T 3| 3| 5| 2| 4| 5 40 4! 30 71 1] 2
: Hemlock 1
a Fir 4013 6| 3| 2| 4| 3| 4! 1| 2| 1] 2
6 6500 Hemlock 5| 5|11 12| 2|1 1
; 1437.2 Fir 11]24|10 4| 8| 6| 2| 7| 5 4| 3| 8| 2
%% Hemlock | 4|24|15|11| 7| 8| 8| 4| 3 1

Fir: Abies firma, Hemlock: Tiuga sieboldii

L HOBEFEROHETE

ABEBHBERK, 28 THELALUEARDS B, HEHREVWLOEMAT, NEERE (D)
ERHAEBOAMERBERY 2RNT, SEEMORIBEFEEEHEEL 7o

D% (cm?) & BEE (ws, ton), BHME (V, m®) OHMERBKERD S &&l— loxdic
20, ENENOXFOEUANE SN
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Fig. 1. Relations between stem (dry weight, wg, and volume, V.) and DBH (D, 3) per tree
of fir and hemlock.
log w,=1.25488 log D?—4.27047 ......cccvvvviinnnne. (1)
log V =1.27268 log DZ—3.95319 .......ccvviinnnnnns (2)

O and X : Abies firma and Tsuga siboldii in this study.
o and x : Abies and Tsuga in previous report.
These marks apply in Fig. 2~6.

logws=1.25488logD?—4,27047 e (1)

logV =1, 27268 logD?— 3, 95319 creerenane (2)
ORI 2E? kB3 (2) BXU (4) RE—FKT 2. —ic, BERIERICHELM
%7 D2H LOBET, BIFIAREERESE LN, AFEHEIENTS, K—20&5

BN T,
ERR
logws=0. 93905 logD2-H—4.47806 (£3)  eeeesen (3)
logws=0, 98792 logD2-H—4. 71104 (> #) e (4)
logV =0, 93482 logD?-H—4.13440 (= 3) e (5)
logV =0,98810 logD?-H—4.38742 (%) e (6)

DEHSERHEN, TEIEYHTE-EIERBESE SN, DT &3, 28D BT
L0, VHOERMWNENVERIKE, T LHEAT, HESHEENICEL, 2 5ICHmHE
BREEOEHEBbR S, BEEMWNIVIREMEOER KRS, BEEBREBBIONTED
ERDELBD, HEER 45cm BETREI EVHICRBEAEEBSONILKE S,
D? LEER (ws kg) OHMAEERBRKIIN-—30 L ici3D, 2E¥OEURMSE SN,
logws=1.19432 logD?—1.76368 e (1)
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Fig. 2. Relations between stem (ws and V) and D?+ H per tree. D and H represent the DBH
and tree height.
log wg=0.93905 log D2-H—4.47806 (Abies) ......cvvvvrernreenes 3)
log wg=0.98792 log D2-H—4.71104 (Tsuga).....cc.cvvvererennn. (4)
log V =0.93482 log D?+H—4.13440 (Abies) .........cvvvvenrnn.. (5)
log V =0.98810 log D2-H—4.38742 (Tsuga).........cccuu'eiunes (6)
4 Lo, 2P U5 (9) Rtk
ELRDNENRST, 25IEICBNT
BHEBRHECEE LTSRS, YATRE
. %o CRERDOREVSDTRIHAA LTHE
10 /- . .
(L Vo .
o]
D*H tEHEROMAMERBHRRIN—4
Ws * /0 DE3ich, T EYHTHNEERR
fo) ; | ABOBEARS SN, & ICKEREMER
| AT, Mot ELTH B,
10 x X G ‘ log wp=0, 97526 logD?-H=2, 37601
............ (8)
Ny log w5 =0. 96836 logD?- H—2, 25878
At (9)
A D* LEER (w, ke) BLUHEER
e (wev, kg) OHFERBFRE—50&
1Ll iy, BRARSFO XS KEMZh
10 D15 (cf) 10 720
Fig. 3. Relation between brauch dry weight (ws) log w,=1. 04404 logD?—1, 65985( & 3 )
and DBH per tree. (10)

log wp=1.19432 log D?—1.76368...... (7)
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Fig. 4. Relations between branch dry weight (ws) and D?-H per tree.
log wg==0.97526 log D2-H—2.37601 (dbies) .......ccccvvnrennnn. (8)
log wr=0.96836 log D?-H—2.25878 (Tsuga) .......ccoevvruernnns 9)
logw, =1.077551ogD*—1,79725 (Y #) e (1n
logw,y=1.11092 1ogD?—2,68837 (&3) e (12)
logw,y=1. 12443 logD?—2, 81550 (Y #D<C20cm) e (13)
logw,»=1. 09984 logD?—2, 55143 (*V #D>20cm) = e (14)

¥ERICE, =TIV THERCHTAHMEEBRIcENS SN, (10), (11) RiZ2H® T
OEBERREPPEELLBEREN > ko FHEETE, TIR/PMERIREBERE NS VFEH
Sha, A—BEERTEMINSE. UL, YHTRARERERS SHbI. YHDOBEA, K
EEITIEShEBENTE, WEER W0cnzTcodocir (13) X, KEATR (149 KT
BT LBPBEBROTHEAS D LERBIBEINTHA/MERIKERTIFHELL
2+HCETI 5 LEMNREICE CEBT LARBRICRBETAHELT, HAUNICKEBENHD
OhbHNIID, ChOBAICRESIKE OBEROINERBLETH A5,

ProgEdtRERZEZRANT, %*ﬂﬁﬁ%;b%ﬁéﬂ@ﬂi%@%%ﬁﬁ%%ﬁﬁ?é

EE -2k, VHOREBUAOREEINESER - KB XS EE L HERERR
BBLNTVBEDT, FhoBRRALD, YHOHBREEEZMAESEERL V#EE L
foo 128, EIDOKRE, YEBE, I, YHTOREGER 25cm P liconT, #EAD £
nNEoMEHERATORICK > THTE Lo

METAZINE IR, YKV EER~NT, SREEERRDIEL, 4BEHEIEMNTS
AR RATN SN, IREFUEOY 52D L EOHERK” TOREL BB LZ
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Fig. 5. Relations between leaf dry weight (total leaf, wr, and new leaf, wzrx), and DBH per tree.
log wr =1.04404 log D?—1.65985 (Abies) ....covenvvenrernnnns (10)
log wr =1.07755 log D?—1.79725 (Tsuga) .....ccvuveunvennnnns (1
log wrx=1.11092 log D?—2.68837 (Abies) .....cooenvvnnnnnnn. (12)

log wry=1.12443 log D?—2.81550 (Tsuga D<20 cm) ...... (13,
log wrxy=1.09984 log D?—2.55143 (Tsuga D<20 cm) ...... (14)

OBERBEICGENESB LN TS, EBHIFIZ 20ton/ha LEEE SN &R, IKETOE
PSR T D 20.8ton/ha®, fho HAZHOEMKERSEMORABELR S LHTE O
L AICMBL, MBREAEINTVEEEITLLINTHAH. HERBRIEH LT 3.3ton/
ha T, 2EEDISH % 5D, BEOFESMRDLBL L6 I HFTEDLEBDNS, KEIE, =
ITROFEREBICHL LN, YHTREL BN T 1976413, € IOKEEICH
feote kDT, HBOY & —BRMBIEHLTO S,

BEASFORRELD, No.7 ERMOMETOBRSBERDZ EEZ—-3DKD K5, THEME
B DWTHE, FIROITREMOFIEE (5.5ton/ha) ZRNTHEL 7,

3, VYHRKOM EBMEWORENSEERIT, T, YHEbIL, N, K,0 BXU MgO 3%ES
JUOFETEL, HicBI 28B208FRIE. UL, EHERBOBKT, Bicath
ZESEBELEV, I, VKO EMOBRSREERI, ha b7z, N T 810kg, P,0;
= 948kg, K,O T 596kg, CaO T 1,037kg, MgO T 152kg LiEE XN,

2, ERBOWE
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Table 2. Biomass of upper-ground parts in fir-hemlock stands per hectare.

Total

Stem |Branch| Leaf [Now leafl Cone

Stem Parasitic| . Under
No. of | basal dry dry dry dry dry Liana
Plots Trees | area volume weight | weight | weight | weight | weight plant growth
(m?) (m?) (ton) | (ton) | (ton) | (ton) | (ton) | (ton) (ton) | (ton)

Fir 492 | 43.80 | 523.20 |218.99 | 43.68 | 17.17 2.7 .17

1 boss | 0ae | —
Hemlock| 362 | 13.63 | 129.85 | 55.10 | 12.96 | 4.72 0.92] 0

9 Fir 488 | 37.76 | 448.64 187.79 | 37.47 | 14.77 2.32| 0.98 } 0. 33 0. 34
Hemlock| 761 18.26 | 134.07 : 58.19 | 13.88 | 5.91 .07 0O ) ) o

3 Fir 472 | 27.57 | 309.61 |130.09 | 26.27 | 10.68 1.66 | 0.69 } 0.7 0.25
Hemlock| 615 | 21.53 | 205.74 | 87.38 | 20.65 | 7.48 L.50 | 0 : ’ -

4 Fir 633 | 35.29 | 348.04 1147.42 | 30.68 | 13.40 2.01 | 0.81 } 3] 0.8
Hemlock| 401 11.04 | 94.89 | 40.54¢ | 9. 71 3.72 0.69 0 0. ' -
Fir 345 | 56.41 | 702.18 |294.00 | 57.99 | 22.22 354 1.74

5 }oss | 060 | —
Hemlock 8 0.20 1.34 | 0.58| 0.13 0.06 0.01| O
Fir 692 | 38.39 | 408.02 {172.11 | 31.01 | 14.75 2,26 | 0.97

6 Joss | 03 | —
Hemlock| 431 8.94 | 72.31|31.08| 7.42 | 2.96 0.54| 0

7 Fir 624 | 37.62 | 412.94 [173.82 | 35.32 | 14.54 2.24 1 0.94 } 0. 43 0. 34
Hemlock| 596 | 21.36  192.29 | 82.06 | 19.72 | 7.30 1.40 | O : ' -

Mean | 989 53,11 ’ 569. 02 ’239. 83|49.56 [ 19.95| 3.27| 1.04| 0.3 | 0.57 | 5.54

Table 3. Accumulation of nutrient contents in upper-ground parts of fir-hemlock stand (stand-7). (kg ha™?)

N PO, | KO Ca0 MgO
Abies  Stem 223.5 517. 3 225. 4 445. 3 43.8
Branch 107. 4 93. 4 73.3 177.0 26. 3
Leaf 172.2 48.6 88.8 106.9 28.4
Cone, Seed 6.3 3.2 12.2 1.2 1.2
Tsuga  Stem 112.3 196. 7 93.4 161. 1 24.9
Branch 47.8 47.0 28.0 75.3 7.4
Leaf 89.0 21.0 34.2 22.6 12.1

Cone, Seed 0 0 0 0 0

Parasitic plant

(Taxillus kaempferi) 4.5 1.6 5.6 3.0 1.0
Liana 3.2 1.2 3.0 5.9 0.5
Undergrowth 43.6 17.7 32.0 38.2 6.5
Total 809. 8 947.7 595.9 1036. 5 152.1

HRRKOBERENIC L VEL | £BOBRMBEEEREZRY, VREIBEEOL, S, REEEA
BBICHEL, RABTOKEIROEERR, ZhPNBERBOIFB LA, ChCHELE
BEMAT, HRAAKOEMEPMERRE L. HEERICHT 2 0EMNERR (dw, kg) B
FUBLEER (dws, kg) OFNEERFZERDL &, I—60X5i/iED, £I&VYHTRE
B&ESNILND, N5 FBREFEGER LTV,

EHoEHRI

logdw=1.19418 log D*—2,17479 e (15)
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Fig. 6. Relations between annual increment (tree increment, 4w, and stem increment, dws,)
in dry weight and DBH per tree.

log 4w =1.19148 log D2—2.17479..................... (15)
log dws=1.18839 log D?—2.46028...................... (16)
logdws=1, 18839 logD?—2,46928 e (16)

DEIIkD NI, EIDERAREAROERAER T, MEERS 45em 2#8Z 5 KE
A2V TH, CORLVERRERD S EBYIGERCHEEINAERYSH 5. coAICEL
TR, 4%&5ic, BRZEBMUTRIALZINZERZ SRV, ARETIR, —5, K—6iics
JABBTARRKOERBRAEME Lo I, YARKOEMAERIZ, #19ton/ha, BAEEK
9ton/ha LMD EHRHERMTORERER'PEHBLTHIRIBYRESE SN, T D
i, NERORWENL G THEL 28D TOREMEL BIREALE ST,

5, V42—E

V& -8, AL TO No 7 EHEHT, 19684 L DikRE I h, 1934EE ToER IOV
TRTITIKHEINTOEY, BRUBOBER T, BHHSRT UEE, &, RE, LMY (=
73) OVTTEITCOLFERHOBHEMRIK—-T0 k51, FHBRE—1DX51ti 5,
3, YHOEKEHRIO~IAT, 02 AMIc, FEREROII~0EBEET L, TO
BEPRERCI-TTCLTNBE XD T, 1968~19704F 311 Fiz, 1971~19744E 3108 T, BE
LT, 1975Eh SIZEGIIER LTINS, ha Hi- D DERMKERT, 19754 2.25
ton ODAMRDTORDOENRE SN, BEBh-7c1972F0 4.34ton & T, LIMEOERBL LN
BT o tzo 19T4E DS 4 ERIOF TS 2.8ton/ha L1524, 1968 h 5EHT 3 &,
ERETERIT 3.0ton L1583,
HHBUEEBEEEATILDONTN S, 28 TR XS i, FHEHRI LK b6NT
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Fig. 7. Seasonal variations in monthly fall of leaves, branches (including bark), cones (including

seeds) and parasitic plant (Taxilius kaempferi) in fir-hemlock stand.

D: using the traps of one square meter.

7
%: using the traps of four square meter.

Table 4. Annual litter fall in fir-hemlock stand.

j N 1976 1977
Leaf of fir and hemlock (ton ha=!y™1) 2.88 ' 2.25 2.73 3.23
Branch and bark of 0. 50 0.59 0.91 1.17
fir and hemlock (ton ha™!y~1) 0. 89% 1. 27* 1. 08* 1.07*

Cone and seed (kg ha™! y71)

fir 40.9 25.5 536.0 215.3

hemlock 37.5 | 113.0 7.5 6.5
Parasitic plant (kg ha™! y™1)

(Taxillus kaempferi) 173.0 215.9 204.7 196. 3

* Collected by trap of ground surface of four square meter (2m X 2m).
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WRPCHEL BN ABERL TR EMbh b 1912412id, IADERICLEZKED
R HEEL, 25tn/hay bOBEFAEDLLY, Z0%, 197718 F Ticld, FHICERYT 358
BRDONIT, 19T4~19TTED 4 EfFiciZ, 1m? + 5 o THRETHONS Z EREH - o
19754£ 1213 4m® +5 o P ICHANT, 1m? 50 7ORBEBOBLUT TRERESD LD
Ntzo BAEMHL SO EHMER 1m?2 557 Tiz 1. 1ton/hary, 4m? +5 » 7 Tid 1.3 ton/
ha.y TH 3%,
EIBIOYTOREOEFICENMNA SN LH, 19766ETE I OFEEELBEhN D, 19764
DERBAET, EIOWPBEARTNTIREBERL, HEKRSOBRRED 0.9 ton/ha LHE S
o TOMREM, 1976FE10A 0 SBEICHFTHETL, 0.75ton/ha NE 5 v FICHA LGN T
V5o MEALBEEMRNICIE, BRE, BFE2BRTLRLNA/NEOFAGUOELL TS L
Bbh, b7 7kid, FOMEEABLTHRVOT, 7y 7IKEDONIERE/NDTH
Wb bo )2 —DOREED, HEINLCHKIORER I DH0H D120, HEVIECT
NoBHBOBEEMERL T30 5NN,
2V, EIRVHOFAEMYELT, WEEXROom 2#A 2 LEAREELEEL TS
RKERICIE, BEAFBEL TR, 19THELIHRIE, 1968~I19T3EDEMBERETH - 1219734
DhapHch 188kg LOELLEDH LN, KGOV 7 IEE, KEICHENL TOBEIRD
BZAbo
@ua—%m,%,&,ﬁ%,vvfsuﬂwmﬁ,ﬂ%ma%ﬁbﬁofmmm®f LR
ICRRD ENIOH, 1968~19734E T3, T OKERNEWE, FHLT, B 2 —D46%V T
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Table 5. Annual return of nutrient elements to the soil by litter fall in fir-hemlock stand. (kgha~?y~1)

N P,0s K,0 CaO MgO

1976 1977 | 1976 1977 | 1976 1977 | 1976 1977 | 1976 1977

Firand  Leaf 191 2.4 | 83 97| 84 92| 323 3.8 40 47

hemlock  p . h* 48 63 | 24 30| 03 04 | 82 106 | 0.4 0.6

Cone,Seed | 2.8 1.1 | 1.8 0.7 | 22 09 | 1.2 05| 07 0.3

P?%ﬁiﬁixmﬁﬁ) 31 26 | 08 08 | 25 25| 25 23| 05 0.4
Broad-leaf 0.4 0.1 0.2 0.9 0.1
Insect body 0.06 0.01 + 0.01 +
Insect feces 0.7 0.3 0.2 0.9 0.1
Others 2.0 0.4 0.6 0.7 0.3

* including bark
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Résumé

This report deals with some investigations on productivity of natural Japanese fir
(Abies firma Sieb. et Zucc.) and Japanese hemlock (7Tsuga sieboldii Carr.) stand in Kyoto
University forest in Wakayama (Lat. 30°04’N, Long. 135°30'E, Alt. 500~1200 m).

As the continuation of the previous report, the investigations were carried out in
mixed forest of fir and hemlock in compartment—4 (Alt. ab. 700 m) of Wakayama’s
forest in September, 1976 and 1977.

The diameter measurement of all the trees were carried out in seven sample stands.
Six trees of fir and five trees of hemlock were felled at the base, and the fresh weight of
each tree parts (stem, branch and leaf), parasitic plant ( Taxillus kaempferi) and liana were
separately weighed. And the materials for stem analysis, nutrient analysis and for de-
termination of dry-fresh weight ratio were sampled.
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During four years from 1974 to 1977, eight litter-traps of a square meter (1 mx 1 m)
were set up one meter above the ground in investigated stand (the seventh plot of Table
1). These traps were made of Tetoron-cloth of fine mesh and were made in the shape
of a funnel. Additionally, fifteen traps of four square meter (2mx2m) for branch
litter were set up on the ground in the same stand. Litterfall was collected monthly
and was divided into the following each fraction by hand sorting:

Leaves of fir and hemlock

Branches including bark of fir and hemlock

Cones including seeds of fir and hemlock

Parasitic plant ( Taxillus kaempferi)

Others (broad leaves, insect bodies, insect feces and others)

Each fraction was weighed in dry weight and was analyzed for nutrient contents
(N, P,O;, K;O, CaO and MgO).

Each allometric relation of stem volume (V, m®), stem dry weight (ws, ton) branch
dry weight (wp, kg) and leaf dry weight (w,, w,y, kg) to DBH? (D? cm?) or D?.-H
(cm?-m) per a tree was shown as Fig. 1, 2, 3, 4 and 5.

The biomass of upperground parts in fir-hemlock stands was respectively estimated
443~704 m? in stem volume, 188~295 ton in stem dry weight, 38~58 ton in branch
dry weight and 17~22 ton in leaf dry weight including new leaf of 2.7~3.6 ton per
hectare. Further, there were parasitic plant (Taxillus kaempferi) of 0.31~0.53 ton and
undergrowth of 2.6~9.6 ton in dry weight per hectare (Table 2).

Biomass increment of fir-hemlock stand was estimated about 19 ton/ha.year and
current annual stem increment was estimated 9 tonfha-year on relations in Fig. 6.

Observed rates of litterfall from 1974 to 1977 are shown in Table 4. The annual
litterfall rate amounted to 4.1~5.0 ton per hectare per year. Leaf litter accounted for
55~~709,, its mean annual fall rate was 2.8 ton per hectare from 1974 to 1977. And
mean annual fall rates were 0.8 ton (using one square meter) and 1.1 ton (using four
square meter) as branches of fir and hemlock and 197 kg as palasitic plant per hectare
per year. Fall rate of cones and seeds amounted to 540 kg in 1976 and its value was
maxim from 1968 to 1977.

The nutrient accumulation in upperground parts of fir-hemlock stand was calculated
810 kg of N, 948 kg of P,O;, 596 kg of K,O, 1037 kg of CaO and 152 kg of MgO per
hectare as shown in Table 3. The 959, of these nutrients in this stand had been stocked
in fir and hemlock.

The nutrients of litterfall were calculated about 34 kg of N, 15 kg of P,O;, 14 kg of
K,O, 54 kg of CaO and 7 kg of MgO per hectare per year (Table 5).



