i TTH—95H (1989) 77

SERTE 10
}\”FEW 9B 7 - SRET

L

;‘gm];

HIRY, YIN, £, & v SHEEE AR D
Ve b R

WoB F
AERFRERIFTESR 7306 HWROSEHRES 1-11

Litter Fall and Soil Properties of Four Stands of
Larix leptolepis, Abies veichii, Chamaecybaris obtusa
and Betila ermanii in Sugadaira, Central Japan

Takao YAMADA

Master's Program of Environmental Sciences, University of
Tsukuba, Tsukuba, Ibaralki 305, Japan

Synopsis

Litter fall and soil properties were investigated in the four artificial stands of
Larix leptolepts, Ables veichii, Chamaecyparis obtusa and Belwla ermanii in
Sugadaira, Central Japan,

Anmnual solar radiation on the ground surface of these stands was 2.2% in
Chamaecyparis oblusa, 2.3% in Abies veichii, 18.3% in Larix leplolepis, and 35495 in
Betula ermanii to total solar radiation, Mean ammual soil temperature was higher
in decidious forests than that of evergreen conifer forests. The soil organic matter
of A, layer were 40.5t « ha™! in Chamaecyparis oblusa, 62.6t « ha™! in Abies veichii,
57.0t » ha=! in Befula ermanii and 93.3¢ « ha™' in Lariv lepiolepis. The carbon and
nitrogen contents of A horizon (§-bem) were 14.66% and 0,76% in Chamaecyparis
obiusa, 10.74% and 0.51% in Abies veichii, 13,8524 and 0.749% in Betule ermanii, 15.
84% and 0.889 in Larix feplolepis. The litter fall per year of these stands was 4.
Ot « ha! in Abies veichii, 6.2t » ha™! in Chameaecyparis oblusa, 7.2t » ha™"' in Larix
leplolepis and 7.4t « ha' in Befule evmanii, The weight of dead branches, which
share a large parts of litter varied from stand to stand, though the weight of leaf
litter was rather constant among the stands, The soil respiration per yvear of these
stands was 27.9t « ha™! In Chamaecyparis obfusa, 37.3t » ha~' in Abies veichii, 33.8t »
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ha ' in Larix leplolepis and 49.1t » ha™! in Befula ermanii.
Key words : Forest, litter fall, soil organic matter, soil respiration, decomposition.
Bull. Sugadaiva Montane Res. Cen. No. 10, 77-895 pp. (1989)
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Tablel. Mean age of trees, tree density and mean
diameter at breast height (DBH) in studied

stands.
. Mean Mean
Stands Age Density height DBH
(yr)  (No.-ha") (m}) (cm})
Abies veichii 25 1479 11.0 21.7
Chamaecyparis obbus 21 1736 6.0 13.7
Lariv lepiolepis 21 1554 156 21.3

Betnla ermanii 21 2355 10.5 18.8
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Fig.1. Seasonal change of solar radiation in the stands.
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Table 2 iR T & 912, BHIOEFHHERL 6.6°Chrd 11.2°COMPAT B0, 57 Hh v kT
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Table 2. Mean annual soil temperature, annual solar radiation in
studied stands,

Annual Solar Relative
Stands mean soil radiation value
temp, {°C) (KWH » m™ » yr71) (%)
Abies veichii 6.6 26.41 2.3
Chamaecyparis obiusa 7.6 25.16 2.2
Larix leplolepis 9.7 205,76 18.3
Betula ermanii 11.2 398 .87 35.4

Open stand - 1126.91 100.0
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Fig 2. Seasonal change of monthly mean temperature at A horizon
of soil of the stand.
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Fig.3. The depth of soil freezing layer of the studied stands in
March 1983.
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Fig.4. The soil profile of the stands.
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Fig. 5, The ignition loss of soils in the stands.
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Fig. 6. Seasonal change of soil organic matter g - m~? in the stands.
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Fig, 7. Seasonal change of root mass (g * m™) in the A, horizon of
soil in the stands,
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T RRHSEEE, > 7 MR, b e Sy D i, iR 2 B0 H R 4 i &R
Lz,

19834 7 Ao 11 H 2 o liEskE0O AL % Fig 1L RL, A FhOE L RS
Table 3 iZRL 7, BELCH, 4o REILERATRL 2, 8 At o5k IS KEOMRE
T sitiz,

HBRRGOES 0—5, 5—10cm 2812 18 pH O 4, WHEEE L L 51 Table 4 lWm Lz,
4 kk4sr D pH 1, 4.52 205 4.80 ORI H Y, IEFEROBERLLS, 272 Y20 3
HAX D bbb AflinTsd, HELZESTED L (P<0.05). UL, SHINT
pH O (BREE—REE) 2 5N Tadl, ¥I~UE £/ 3k, 22U, Frbon
W 0.22, 0.16, 0.19, 0.22 &% D, EHOL LEXRDH L LIEF 0y,

Table 3, Soil water content in percent with standard error at the surface layer of 10cm deep
of studied stands. Measurement was carried out in the period from July to
November 1977.

Stands Sm(lcg;e)pth Jul. Aug. MS%IEJt.h Oct. Nov.
05 17.9 45.4 49.2 48.9 46.3
+0.8 +1.2 +0.2 +0.8 +0.4
Abies veiciii
5—10 46.3 45.0 48.1 47.3 46.1
+0.1 +1.1 +0.4 +0.7 +0.3
0—5 47.1 45.1 47. 48.0 46.4
+0.7 +0.3 *0.5 *0.6 +0.4
Chamaecyparis oblisa
5—10 49.4 47.1 50.3 50.0 48.8
+0.7 *0.6 +0.5 +1.0 +0.5
0—5 49.2 45.2 53.0 51.4 51.2
+0.5 +0.8 +0.7 +1.4 +0.7
Lavix leplolepis
5—10 49.4 43.3 50.9 49.0 49.1
+0.9 +0.8 +1.0 +1.1 +1.3
0—5 48.8 44.7 47.1 48.3 47.9
+0.5 +0.7 1.3 +0.2 +0.4
Belula ermanii
5—10 50.8 47.4 50.9 51.6 52.5

+0.9 +0.9 +0.7 +1.4 +1.0
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Tabled. Mean pH value with standard
error at A-horizon of soil of
studied stands (Oct. 1982},

pH
Stands
0—5cm 5 —10cm
Abies veichii 4.56£0.05 4,560,038
Chamascyparis obiusa 4.5240.04 4,50+0.04
Larix leptolepis 4.89+0.04 4.8710.02
Betuig ermanti 4.64:+-0.04 4,6040.03
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2.3tha™t, FrAdvaf2.7that Ao, T OERKNE-FR1937), HAR-F)I(1968),
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ha™!, FEIESFRERHFRT 2.740.6t « ha™', HRELIERIBRT 3.242. 00 ha ' b BEL T2,
HTHROHAEL? Pig 1217 Uk, SHER 4D L SEBPOAY — v bH L, £/
FHREHFTYHTE, LA S 4P TEEHENPR BV, FREBTEREOETIZ
EoTwa, £, FraAv TR IARVSHRY, MNEE—rdbabhl, Ihitik
BELIREH, D2, Bu#EEnEhLTnwb20Ths,

Table 5, Mean weight of litter with standard error failen into the stands of
Abies veichii, Chamaecyparis oblusa, Lavic leplolepts and Behela

SR,
: : e me? e ppe?
Stands Litter weight (g + m~? » yr7!)
Leaves Branches Others Total
Ables veichii 306.9+37.0 83.7+0.8 101.0+20.6 491.6+56.2
Chamaecyparis oblisa 261.6+38.0 302.8+4+ 7.3 02.6+13.8 617.1+54.6
Larix leplolepis 230.4+ 5.2 470.2+ 8.0 15.5+ 1.9 716.1% 9.7

Belula ermanti 27442140 274.9+12.9  195.6+27.6 T44.9% 9.0
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Fig. 12. Monthly change of the litter fall in the stands.

HaEMOETHOATEASL L, KDL 313,

EOWTERE, TRTOKRATIO As LA 1L H Y — 288l Twa, 23V, &
TH Vo, 202, AMTEBREERD 80%, 9% %G8, I, b EREERER
76%, 60% % &5,

HRAE Y 7 MR AR, BTHORB LAY #ERED T, £/ 30, 1A»S
BAME THLFOoRERLL, L BESHOMEEL T, 27, 277U, Frhr by
BRI, 1A 6 -5 HETRBEEETY, 8 HIL W EHEMIEZ 5T w5, 8 BOWHE, LY
KERSSOREELEDLSL, £/ 2H TR, HOEMOBEENL ST,

ik, MR, BRI, DMoEEr0oXE "o, oS ERIWEOBETE, ¥I otk
T 10, 11 BBV, CREBHOETIZX 56D TH b, ¥ a5 10 Hzdwoid,
5 FNCRAERF, 10 Bt ho@FELREHOBERAD ZALSEWTH 2, 1, #77YHTIE,
OO 3T E L HTED T,

1) BESMGHE B OF A SR il

DE - SR LoT, ¥, e /%, #5557V OEGFHEEFIGER Fig 13 TH2,
EREThay I, c/F0EDHIRCBIFLAYENR L, V¥ —2iy FRER 1T AE
id, TREN %I L Thl, Sl T 5 = VEEL, 5L Tv ORI
A, 176 B BT 1% e LT vz,

HHRS D LIRSS, FEL L I F Ik Sl L -T2 1983 4£ 8 A Dffi%, ik
FE LB Table 6 1R L, 6 A»5 10 A £ T HZERS Fig. 14 2R L 72, 8 B 04 B0Em
B, ¥ 7 k875 mgCO, »m~2 s hrYy 57 A 2 vkt 840 mgCO, e m~2+ hr™! 2B WME %R
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Fig, 13. Decrease in weight (%) of the leaf litters of Abies veichii,
Chamaecyparis obtusa and Larix leplolepis vsing litter bag
method.

Table 6. Mean soil respiration rate with
standard error in the studied
stands in August 1983,

Soil respiration rate (mgCO, * m™ +» hr ")

Abies veichii 875.1+37.0
Chamaecyparis oblusa 500.7+12.0
Larix leplolepis 640.7+44.3
Belula ermanii 839.6£43.1

Lize b/ %3 500 mgCO; e m™2 » hr™?! B LEOEERL, &3 = YT OPENLiET
Hot:. AELDHTTHY TMBE iz, e 2 FHB 7AW, 5 vbhEFrh v sa o H
EhENRAEY R L,

* Z

HAOBER, Tab BB, R EMIEE A M2 THIEL T3 &,
ERE (7 AM—t /) LI (DT vK—F 7 ook TR, B0
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Fig. 14, Monthly change of soil respiration rate of studied stands
from June to October 1983,

HDZEbbrot, Thbb, HPEHFREOEMBEAME (KWH m™2-yr!) i3, #R#Hkc
7k 26.41, B ¥425.16 THozDMLT, BEEHTIE A 5o vHk205.76, 54
Z w233k 398,87 L by BIS AR - Tz, HERIC DWW TIE, RTEEHES "CU O RS
CC-R) TLEs 2 &, R TIER YT ~5089.8, £/ $4k93.6 2D T, HEH
T 7=V 119.8, Frh >k 137.7 240, 22 Thilomas i, &6, L
FEETIE Y T8, £/ F4T12—13, 12— em, B 5=V, 575 o380 4—5, 2—3em
BRL, WIREHTIR AP CHE L Ty 0Is LT, BREHTIE A, BRI AL
Tjze 203 %, FEMHIZDWT, RGN (47 = Y0 L BIUEREK (57>
2SFR) TR, BEOALHARME, HIRE bikEwn, LaL, —@e Ik lmnss
BY S, BBETRT -5 OBNSE <, ERBREPEEY, bIhict), B—0%
BEMfCH D, LrEELLBch BN TY, 7 04T T 3 gL LT BomE
FHWIIT B 2 ERFEEL T3,

C DT, FHCHN H SR OB AR IEAE O BT S L T 3. 1 4ER T 25—26 KWH
n~? FRE (SRD 2%) ORSELMBA LDy I UK, b 2 FHTHERENED shign
bbb, TREELHTHES,

4 20T, HIRADBEIOMEE L v Bd o T 5 &, IR 5 <4 4.9,
B/ F86.2, H7eVHkT7.2, ¥7rA 7.4 (bha™) L&Y, FIEBHO BB
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Dok B WL Lo 4 FRATOSIER 258, B, FOo 3 i o g, #OEMEERO
0%, Hr FOMOBROBPICL - Tnd, Thobb, FEELGERET 2 L, $ B2 TRK
ARV, SAIEHL T, BRI Y T 83. T gem ey KR AR L, A E
REHTIVHRGA0.2g m2eyr Thotz, i, b2, I b ki 2o Ol
Mt R L, SHATKE R 2Tk, HER LR ootz bfusdboa7, 7
h®, BMUERTYZoYHRTR B g m 2y THhohORMLT, RAMERT S
A R 195, 5 g teyr !t AP B3O ETRL, Y I, b T 101.0, 52.6g¢
m2 e yr! EHRA o T,

B 51T, PRERMEAEOHM LV BLAD 5, HN RSB A 2 o B REIA TR
HER S AL a o dt, BEL HHEANEAT B AT BRI A R 5 T, MRS
OHFERMBRAID RS 9 HOMl%, VEMTHERED sHRAEHE 2 N2 A8MO TR T LE
23k, IR, B/ FMTCIOEBYRERLEOERLT, A7 YHTIE 1.2tha™,
FarF v ST LA trha 2R L b JOfl &EMBERE X OFf, TaLBERMIBWT
HF AL A N A EBIOBE (thaoyr)iE, ¥ I8 4.9, £/ 6.2, 2T VI8,
Ford ok 8.8 L b, BB OEREREHRO TR LD b, et KEVEETRLR
{Table 7),

Wiz, OLsoN (1963) O ERWT, A, BOSWERERD I,

M, YT BL D OWERT b A, BOERYERE, L 200K T4 b b FH0F
Bits L, k 2 EHOMET 2bb A, BOSRE, t 2RETLbbERL ThoDEH LT
aix,

My= (L/k) (1—e™)
Z 2T, M W AR Ay EREE AW, E7, LY I, VT MO 3 M
20 2 EERICEW,

L & UT, SRR & MRS 5 OFBYR b s L=Li+Lh #l\% &, HfERE
FF kB yr &, ¥ 30,060, &2 FHK0.110, 7= VHK0.065, ¥y A o800.145 &
otz (Table Tho 2% D, A, EOSHRE, FrdrnfH>e/ $H>07 vV, 7
DIETH-7, ZNSDMEE, PR (1978) ORGsrR7F—v2d¥ne i D7 -5 E2HHLT

Table 7. Amnual litter fall (Lt: t+ ha - ~' » yr~"), maximum phytomass of herb layer
{Lh: t » ha™"), root mass in A, horizon of soil in August (Lr: t » ha™'}, soil
organic contents in A, horizon (M, : t « ha™") and decomposition rate of the
soil organic matter (k: yr="). L: Lt+Lh, I7: L4+Lr, k' see text,

Stands Lt Lh Lr L L’ Mo k Ik’
Ables veichii 4.9 - 15.0 4.9 19.9 62.6 0.060 0.32
Chamaecybaris oblusa 6.2 — 12.0 6.2 18.2 49.5 0.110 0.37
Larix leplolepis 7.2 1.2 21.4 8.4 29.8 93.3 0.065 0.32
Betula ermanii 7.4 1.4 17.0 8.8 25.8 57.0  §.145 0.45

Lt SRR (b ha~'»yr"), Lh: SERBEORARER (-ha™'), Lri 8 FiZBWTA,
BoizEEnABHE (tyha), LbFE~ORETHE (t-ha), L' L-+Lr, My A BlciB
ZDAEPHPEERMERE (t-ha™), kA BOARE (n), KA BOAHEE (yrt)
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FFELE (k=0.280yr ™) b, & D/ wnkuvz s,

Ehe, 8B B A BROR (L) B3 THIET 2 LIREL, (FRIERIEEE (L) «©
COEEMALAET SbE V=Lt+Lh+Lr ¥ +2 %, K (yr!) 3y 580.32, &/ +H4
0.37, #F V0,32, F7A>stK0.45 L& orz (Table 7),

IOWHE (yr) B, VY= Sk B EBEREET A, Uy —ty YOFTHE X
FLRIEMTYIRIEL £/ FHED 30—33%D8, HFoVIED AYMRLLTE D, E 5 EiEE
BT 2ETHE-T, LoL, ZOBRTRA I v VEOSRED, vIRELE ) FEOFILE
DHRELSRoTHY, A BOMRKERT KIEDBR (57 % > /3hk >k J $5#> ¥ 5 <,
HITUH) ERIHEL TV, CRIBY I — N T DRy Yt XHKRETE b, BT
vV EHREMR R HE L BRI B LA EEL 5B, 2, A BREEEL TV 30
ErTRAwD, Vy—y /OEREZDEE A BOMRREL U0 2 12 3RS
Bo 851K, SEDY Y=y S, HHSREIMAT TOWEFEMBEL 2R R0T, ¥EH
PO MEERTHTH 2, ZOAK2WTESHBOREREE L Lizwy,

iz, A BOHRORIBEDORIT 2l A . 22T, A BOSRBIIMELTWE LEZ
HNAHRE L D HY, LIRS L > TOAREEN B LEELT, £HMcBids A, B
DIERE R 12,

qitl (1980 2) DRXEH, k& ASHE, k%2 CCOROARRRET S &

k=lkoexp (& Ty
T, ke iR (1980 a) OBMEEFIHO T —F SR 0.00572 %, o EHFEL iR

(1980 a) HSEWHES MR, WRIERHE, 70— 9 Yo 3fkh oRed 7 0.146 AV, 2 OE,
BB B A, BOFESRIEZ, 7 £0.330, £/ F460.324, 2 72wk 0.472, ¥4
VoK 0.636 BRL, FrAVAR>AZRYR> IR, b/ FHORE Loz, FEERA
DN, HEAEHE D bEOMHERERL, FEEMHA TR 7 2 RO MR A T = v
DENLD BEWEETR L, £, BEEANTRIZLA L ERAO AR T, JORKRE,
Sy Ic B A BOSMERE 100 & ¥ A EHERET X, 753, £ FH5L
ATV X ot A, FfERH - T OLson OFa 5187 A, B SR (1) &,
Yo a o ohiE 100 £ AMMMICE T £, v IRRTL, bR, A TTYRRTL ER oY,
$4 b, OLSON ORIZ kL 2 R L MRV MR T ME SN S LEE L L OlE L - 0
HEWIHET L DB e, Frh vy i HRLHE, ¥ I AR LEBG VI AT -BLIR,
B2 RbRE A2 7~ Y HROMENMIEL T iz, SO T £ 6, Ay BOMPSIBURALZ D HE S
TVAOTRE L, fok LEEE, BROL IR UHEY 7 o 0B8R CLBR LA
ER LAV ENTHSNS,

HEEG G, BT S A T RTOEMENORETE D, RIHRYO SA, BRU A
&) LROBPE BT,

APERER S, HHREEREFEHZERTLOLEZ GNDH, FIEHMT BV TRK
fli% 8 9ATE, ¥IM—Frhr HTRLEL, b/ FHTRLIEL, 27 oY
RS OhEREERLE, &5, HH (1971b) e~ T, EHL L 610 Aot
SR A S L, RO IR R HE L T, ORISR, YR8, B FH2.79, 4
Fwwik3.98, Fyrhrafhd0l (kgCh, em 2 yr ) E&k-oiz,

ABLERO B OWTR, BRTHIMAEAD, &K%, pH OFRFBELAEBD oL d >
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Tro IRF - BEREBFEOLETHE, ¥ 7SO 3HD L SRTEWERFEL, ZOHIOMHR
REUEROERNESE LS LI ETFB I Yok,

ZOREELTE, AEHSAEREBG 20 ELABEL TRV EMb TSR,

Pllboz s, A, MBSt SREGOSE-—TH2IEHEL LB, B2 -
EHEER LGS, BEORGIC X o THESR, FEDoME, R SHCREw0ssbh?
ZrHhdodz, ZOI L, BEWEAMKALLES, ForERErEtossbhb L
BRI Y, FHANSO &5 SHEREH0FELIERTYE, ABOLERE W TH
ELERABPDHONEM S,

#A 23

AR ETICHLD, WEKFEYRERSNIORHE, RS TR & —#
—AEEIC L  EHEEIE Y f, RNGERABIEGE, PRRERIT &1 U o & 5 Sl K F B
BIEWIE RIS A BT E 0N S AR VT “BIZIE 213 U £ T 2RSS EE RN
Y —DES A, TLT, BHKERHIGEREG - SBHE 3 Rsg WEERc, BEY
I #THV /2, C—N 2 — & — O FICEE L TR, SR A BRI e B o S SRR e
BWIER K OIS % ]G 72, F0, WEKEFHREFREDE S A SR T %K R i85
ERW, BlhofFawsl, roBEERELEY,

B OB X M
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