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Nutrient dynamics in the organic horizon of the japanese ceder
(Cryptomeria japonica).

Satoru HOBARA and Naoko TOKUCHI

BHRAEROWHERIC B CHEEL B A 50 5 FWBICo>WT, 22 CoYHBIIE i
ET D70, AFATHROMEI BT 2HEIBOGA L, FRDBIBT 2 EREEEO T
A A - SRR, B X OROKH Y RE % #8 T 5 B BIEW R E 0B Ric oW TiRAg
L7ze ARSI O LEIE ETE CHERI L, IS O3B $120e+OaffiDE S DBV EHISL
Tz Qe+OaliZOiE & » BRI T — A HKE {, TRIZEREBEF ORISR o 13
512, Oe+OalfAs0if & W BHIEHE, KOBHFRIBNTHWDEEZ LN, BRERLR
Fry e hb0e+tOalBMOIB L D RENMELZR L ThHEOHRE, OetQaBDE WO LF T
BTS2 ) OB ERE, SRR F Vv Vol BRIV ERISNLE
BESKOEEIE, FEOTHIEENO, NOHEIEE o7z ERESROBBITERL - Ril
DIFNF -T2 A BERIER 1&?@’3‘2’5 LHEZ BALIZHS, SHTTRE Lo AR IR R R & L
—x~0)f§1 R MAREASNT, THREOFBEREOMESLETH S EHEZ bz, FHELE

, BEROAIIEOMBIZHEVNH, N, Ca?*, SO WED LANALN, EFHEFORS
iﬁiﬂl HINT322kg ha ! 5months™!, CaT24.7kg ha ! 5months“, K¢31.2kg ha"! Smonths™' &
EEENIze NB LUK TIIWIC & 5 EMOBHSBIERIITITE L L, ARYBEMMB L U"I"«;éA
PO L LTHEL T T e8RSz —F, FHHTHTIRBFEYHRED LA ZHLH»T

L, HEMREAY 5 — DM ID L o T D Z EARIE S I,

i U ®

SR OMBEERZE LTHENCELOTEELTHE THIERIE, R IBIIBTED0%LL
FEHEREE UCHEL, MWICE > THEWEZERESESHER P O@EREmIcED 53
IR RS H IR Y- O0RBRIZBWT, FRESHOERICE Y T e TS
# O(NH,*-N) %, E5iI7 e 7TREFKOBL EHLER) 12X D HREEHE NO,-N) 2%
WEND EHENERBEFIEERPTONE,"-NIZE, NO, -NEEIZHELTE), NH -N
BB L 2R ) 4 — @:tﬁéon.lwf W*#é:h%"f< NO, -NIZFHAK % & & 1 @b
LPTWweEnd, RoBEiM2E0Y . 20OL0HKIEh oS BRRAPIERT 51213, 8%
WREALBIUREFMTOREBEII OV TOHEBILETH S,



2 HUKIHE 98

BREWOR T ZORER/E HOLHBWE (V) 5 —8F) &, BREBRICECTORGRESS

BLUOLANF—OEELZERBHIEL 2o TOBERY PV, S—=F 1 7 VRWERE S 3 2WE %
EW &) TRIBAORSOURIRE 2o TH Y Y, WHITRZILET 5 5 2 TIEWIZER MK
BEHRThHD, INOHBEWEE, TOHBMER GERD BICRIE - KGR CORMSHC L 5
WABPARLNDEZEPHOND, & ICRDPERBBEZOENE , WLORHETI L e T
THBEWE ORGSR Y, R L 7-RHE O LI SF MR RN 2 B0 9 5 0e+0akF
(TIRAPEATREEZZL AR SR 5) PE RS 2800 H 59 , Z0720, FHOL
HE TEEE T, HERRERUE RO L THBRIN G L U RIIE £ 4 L B REAs e B 2
EFFREND, ZITHBIETE, HRWEICBT 2 EEREOHE (7~ 41 XOEH%
&) L, BREHLILITHANOYHABH L EEZIHDEL I LIZLY, MR ORL 2 HEWE
DBMEERN TOWRERI BT BB ORI E 2 2 A Hize BHENICH, AFEHLOFHEIC
Ty bEFEL, D SHIiEo 2ERMEOSHEOUE (2L A ERGBOERI»LLE) L
Oe+0aff Iz 5T THISE - 947 L, 2) O, Oe+Oalit & Hid L T DRTH TOMIE DS HE OILIEE
b & A O BTG 2 W7z 851201, Oe+Oalih & HH LRI~ ORI WIS
LHMBEEHLD, 3) FHHEEOTRHERMEN DR 2 2 Wil CHEWIR & @8 L 7ziEih o
AR & 54T L7z,

AT DB

BRI RS LI OASEE X FERETH S, WRBOBHIZTE- V2 5 RHE
B, PRk RIEWICR L, BE, BE, Fy—b, RUORKEVWHEET . ARUBREBLOH
BRI R RIS B2 h Y, A ORI & SHE L RHE o T EA S LA - TH
HEHEIS5m X 5 mD~ OV MIRT Ty PR, FE TR SFESmB E Iy T Yoy FREE
Lz 70y PRERBBLRMM IR ZAFIZE D HENHML TY 525, #HE 0 BR T —EH
HOMBLE2WEF vy 705A 5N 5, 7 gy FOFHFEEISE, 7oy FTH, Lol
W FENEFNTE5m, 850mTdh o 7z MRNFT I & OB RG MR  T0k SR L 2= 0 (19964E 6 A
~19964E11H) OMAREIE8745mmTH » 72,

AR ORE S OWE - AR OB L OBE o
FHE Lo BB oMM EIBET 5720, 199745 BICEFH Yoy FROOIEB LT
Qe+QufB DB X% e Lz, BEXEMICEEICY ¥y — %0 Lz0L, 2OMEO0;, Oet+Oal
ZEBOBEFWEL ZN#EOCI, Qe+OalBE S & Lz, MERHIEMT I mMBIZ 680 EL CIT
V, 3mOT A YIS L oo F0W - RO &1, 19964 6 AIZHNE oy M
BWC, TH2S15mEEIC 3#DEL TOL, Oe+tOafB0BBIICIFILEELE - /2o EBREARDL
57201, Oe+OalBid 773 TR HIR, B URHEITHEET HAFUAD Y ¥ — 2T v

T2e D ZTHRHBRLIHBELAFOEDOHHIIT 2RO LERRB L L.

A%y R B T D PRIR

ERE7ay MIBWTI9965F 6 A IR OHERAEO R 5 70y M Fih 515m & 90m DA
EENENEI T A LM EEBE ORI e L, EREERY R ERETHOT v a v



FUKIHHES 08 3

=54 4—%— (Fig 1) %32, HNFEF

TUHOOIm X BES ImDEvg 1 0F28%iEL Smm-mesh
o FYVAYTY = TA Y A—F—i2onT Smfﬁ”&d

W TN ERRIL 2 I REWY, 514
A= F EBOFRY AR L 2 R E S I
DHLUTEBOFRRLBE RBEOSHIER % 5T
HBEJWUTOEIICTH L, TTFRENLD
FEEWIE 2 RIS B L Talic AR, &h
EHALE=—VBOWMTEIFLEIICL, 20K
Ktrdp MR EIM LA, 2 L CEREUBM (18
MR DAolmdE Y -V RO
WHRTLT, &HAOHBRWRE»REOAEY
B tWMEEMTELLIBRBE L 2. AR
WA & UHPITIE19964E 7 A ~11 8127 T

-z O horizon
~&~ Oe+0ahorizon

9.0cm

|

A5 ERRILL 720 RN L 22 AR IRE A~FF B I < o A
D, 30umD7 1 vy —THR LA R L 19.5cm collector

el & U7

Fig.1 Tension-free lysimeter

B O 530 I3 8

Oi, OetOafIZBEFNAYHIZOVTHIT B/, 0f, Oe+QafGnEE rER+ e L2
FCONKCICHBHIE L 2 LCibiih o 7 > B = 7 HEESEE, NS, OAREREOE
WEEMEL, PHHREEL Z2OEKENS0L, OetQafFBHOFNZROMEEL- Y OT—
Noth 4 X sRadze NH-NBEEE A > K7 =/ — bk, NO, NI ISR T TRy AR 2 T A%
BRBICRITEBANLT 72 VT IR q-F7FAT 7 I VvERZBHOTHEERICE Y KT, T/
MR O BB N IR & SRR EE (B TOCH000) 12X hsRkdi, FRMDOE
KEL105C DHIZIZ & Y KD 7z

TR ORI

Oi, Oe+QalGDOWHEAM 2 W10gT 2R ZF L hy FITRHOVMY 85 7 4 VA TEELL
TRER, BT A4 YRR EMZ 2250 PRI B30T C28 H MRERE L 7zo B3EMRICEH
BN D W C LR O & MO FFECNH, N, NO," NDO T =44 XZWEL7ze £LT
BB OMEEHR (NH," N+NO,"N) 07 =4 A0iEE b o THEHOMMBLRIEE L,
Oi, Oe+OaBNEHMMLET ¥ ¥ v VO L Lz, FFICHIERHONO, -NDO T — 44 X
DFEE S o THILHE L L, O, Oe+OafBORLET ¥ ¥ v VOJEEE L7,

R N 3 A T ORI 0 44T 5
Cl', NO,”, SO, Na‘, NH,;, K*, Ca*, Mg* D&%, WEMhks o<+ 757 1— (&
HerL B HIC-6A) ICL DlE Lize HREREREILSERMRER (B TOC5000) % b
BT, SERREEHEASENERE (ERILER 12X Y 650C THIE L 7 fhltmikiz & )il



4 FOKHHGY ‘98

EL7Tzo pHIZBABY S AEHE (RS IERN ATC pHA—% —D-13) 2HWTRHEL 7

R I o HERR RN

100

80 Oi horizon l ‘L
— Ny Ga
£ . Oe+0a horizon \ .'_p
E 60 ;
a
£ 409
©
Lo
}_.

™
(o)

o

0 15 30 45 60 75 90 105 120
Distance from the lowest part of the slope (m)

Fig.2 Thickness of Oi and Oe+Qa horizon,

Fig. 2 \OAME 70 v PNT (U, ThHir s &¥35) filE L7720l Oet+tOafnEE %RT, #
RR2VH, FRICHEHOBEL LITE D0, Oe+O0alf & b E&MMICEIZITS Dz, OIBOE X
FE TS (U, TH»5ET3) 120mPEDOF ¥ v 7OMEERVT, $HEOEOMETD
30mmRETHDMEER L7z & i20e+0aff il LI EEL RABANA SN, & AT HH
590mEMA B L Oe+QalG A IRICE o Tz, IS TEHTIZOUGO O A2HAIKE
{, Oet+0alfidiz & A EHAHEIRDOE (b & DA TE L VREILMESINDD) 2056
o Tz,

kR, OBIEAIH O EOHE TL4H%MEBEOMEERL 2D, Oe+OafBid TiA S 0 ~90mE
TIX60~80% DRIz D 1 LIKME WIEZ R L722%, THAS90mERZ 5 L60%% TH- TiiE4
PR o Twa L3 IR 6N (Table 1) &

Table.1 water contents (%)

Distance from
the lowest part 0 15 30 45 60 75 90 105 120 135

of the slope(m)

Oi horizon 392 410 413 396 388 465 447 470 450 470
Oe+0a horizon 742 667 734 675 741 670 763 616 576 539




SUKIUHGY 98 5
GRME L SN SN MREERB LUHRERED T -1y 4 X

Fig. 3120i, Oe+Oalf 5Hlith S N 7zNH,*-N&
L UNO, -NO T =4 X&iR§ . Oiff DHERETE
BEOT—-NVT A LG, NH{»NU:@HEW) O
T4 10mg-N kg dry matter "B OMEERL, &
i o 72— ZOBURIE A S ik h o7z, NO,"-N
DT = A Xk 1~ 5mgN kg dry matter '@
FERICH Y, FEHO LTI, - TRRHEL 25
I 23HR BN 7ze Oet+tOafBili2wTid, NH, -Ni&
T 590m E T T30~50mg-N kg dry matter™!
OFPIZH - 7225, T 5105mEL L OHE Tl
&2 $20mg-N kg dry matter 'MUFOfE%E & 0,
TP HI0ME TCOMBEIIZENI Y THTIE
L0 3 SRR R Lz, NO, NG Tl s
30m % Tid15~30mg-N kg dry matter '@ Fi {2
HolzAt, FTied 645mBL EOH S T 10me-N kg
dry matter '"EATOMETH D, SHEIZH - 2L
LTid, NH -NOHBAEIZALRAL I, Fhir
S545mEEIC, THTLFOIEEWEEZRL  Figd Extractable inorganic N pool sizes Oi and
Tro SAEEERET—MIZ ED D NO;‘ ~NOE 4 Oe+0a horizons. Bars represent the means
i BHE O T o T3 2 B4 & and lines reprsent standard deviations.

Fig. 4 120i, Oe+Oald & it e 7 &4 HR1E
WRHFEDT — WA 4 Z&IRT, e 7% &H i
B#EIX O C350~700mg-C kg dry matter 'Ol

Oi horizon

N pool size (mg kg)

0 45 90 135
Distance from the lowest part of the slope (m)

Oi horizon

BH, Oe+0affiT550~1600mg-C kg dry matter-! o8
DRBIZH Y, EOBATH0e+0aTONLY 2
BVEERL 720 O, Oe+Oalf & b FHIIZH - %’ Oe+ Oa horizon
Fe—EOMBINE & AR SN Do 7z, N
S
g8 M
A B RG> 58 3% IR LA C o
Fig. 5 \25Faliprh (28R M) @0i, Oe+Oalf ol

DAGHERR LML & ML 2R T, O T4 0 45 90 135
Wi OB b & F, MR, SRk Distance from the lowest part of the slope (m)
BEEHIIZL A LD 10mg-N kg dry matter™! Fig.4 Extractable organic C pool sizes of Oif and

28days WO 2R L7z, Oe+Oalf Ol L Oe+0a horizons, Bars represent the means
HHEIE150~450me-N kg dry matter™' 28days™! and lines represent standard deviations.
DOFWT, OO0 LoflizRL. £/

Oe+0alf@ DML M IEL 5 ~350mg-N kg dry matter™' 28days ‘ORIz H D, S/l & [

FIZOURDLI0RF L L DWW ZIR L 7zo Oe+Oalfiz 351 A MARHL - FHLHEE ORHE IR o 725



o8

TUKEHIG9 98

200

5
Oi horizon Oi horizon
v;-w O.. r T;)\ G Saan T T 3 a‘
> 600 ©
3 2"
0 mineralization Oe+0a .
« L . o Oe+0a horizon
- horizon T
o nitrification <
-~ 4004 o 104
g) =
sa; 8 E NH4+
4]
o) -
© g NO;
g z ¥
© v
] e e .
0 45 90 135 0 PP '

T EH
45 90 135

Distance from the lowest part of the slope (m) Distance from the lowest part of the slope (m)

Fig.5 Net rates of N mineralization and nitrifica- Fig. 6  Areal based net rates of N mineralization
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Oe+0a horizons, Bars represent the means tion of Oi and Oe+0a horizons.

and lines represent standard deviations.
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Fig.7 pH values of throughfall (B) and organic horizon leachate (O).
Lines represent standard deviations.
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Fig.8 Cation concentrations in throughfall (B) and organic horizon leachate (O).
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Table. 2 12T O MR E AR 5L TFToHsz  Table.2 Elemental amounts of or-

LB, ARG SE AR S R L E LD ganic horizon leachate (kg
B RS BES & R ha"' Smonth~)

4 FE U TOBESLA = PRAVI e > A 4 R I8 ik o rigde  botton
BAETURBE NH N 22,0 23
R B oY AEC A IMEC S T L IR Y & NOyN 102 43
12 DA L 0 B e BT, T O ER O é ﬂ? lﬁ
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Résumé

Evaluation of the forest floor for nutrient cycling was done by studying the distribution, inorganic N pool
size, characteristics of N mineralization and the amount of nutrient through the forest floor. Results showed
that the forest floor accumulated thicker in the upper part of the slope than the lower part of the slope. The
difference was mainly caused by Oe+Oa horizon. It had larger inorganic N pool compared to Oi horizon,
because Oe+Oa horizon had higher humus and water content that affected the storage of inorganic N, Net
N mineralization rate via incubation was also larger in Oe+Oa horizon than Oi horizon. Nitrate was domi-
nated at the lower part of the slope. The organic C content seemed to controll inorganic N form, but there
was no éigniﬁcant difference between extractable organic C content and nitrate pool size. At the ridge site,
NH,-N, Ca and K concentrations in the forest floor leachate increased. The nutrient amount in the forest
floor leachate for 5 months was 32.2 kg of N ha-!, 24.7 kg of Ca ha"! and 31.2 kg of K ha~'. It was enough for

annual plant uptake. In the bottom site, no distinct increase in nutrients concentrations was noted.





