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D 1964 FICHERK S N/ 2 F SRR X #-1 HR L7 2 FHFEOHHE
PO L7, IREURFFORIF BRI R Table. 1 Some characteristics of the fresh
TEBDTHS iﬁ%@@%’ﬁ%ﬁé@b‘ leaf litter of Japanese ceder
JRECARIE TR L foo BREXL oD 5 B Ng$g 11.4%
P N p 2 5.1
DEEH 3mm UT ooy &%e, K5~ Total carbon 57.0%
10 cm VI U Tl & U e, BB 05Tl Total nitrogen 0.66%
*F-1 1279, C/N ratio 86
HEKICB I B FEDOHRESHDIERN Alcohol-benzene soluble 18.3%
matter
1982 4F 6 A 14 HEEAFEHEEHKNA Klason lignin 34.7
64 RBED, SEHREUMICEE L 7 2 ¥ LA Cutin acids 10.4
. . - Holocell 44.1
P (1966 R PYic 2 ¥ D% 5 350 2 (# a-Cellulose 36.6
HET310g) 250 /EE25cm, 5 30 B-Cellullose 0.1
cm, BER 471 OFOME®y b 2EE, Calcium 2,470 mg 100 g~
MERSHTHE-> THRS S, KGHE ﬁm 1%0
- [ e e - agnesium .0
IWEREOBANZEATE L icHy bDF Manganese 46
LB L 72, Phosphorus 20.0
K O RHUE 1982 4 6 A5 5 1983 4F Potassium 60.0
- P Sodium 6.3
10 HZTD 17 pRich > TITR L, 1~2 Ammonium nitrogen 2.64
AEO, FEil10BHCIT 7/, By FA Nitrate nitrogen 0.00

DREEAELOL, BRELCBALT

ZTO—MMEMO L, K& 5mm LUFICHM L7, R RBIcoMEICHVAEI LRV TE
REZICF bR, AEICHL o, —HoREER 2> T IdEEHEIUAR % 1984 F 9 Ho b &
Z 2T HETHERE L1,

Eie S1LeY i

ERZICH b - el 122 B icB/KRE pH 2 HIE L 1o 0B, RS, HEFEEES
FJUEMEEXBOMEICH L 7o & SICBEBTHRSEBHEAORE & Lo, BB 0o—BIi3EE L,
LS OSTIc AW, RIEEB DS 6, “BLRFEORSE, EXREE, BLUELS -+
BB TOME SRIE L 7o T OB IIFEHTEUR 7212 b IcR O B I it - TIFRI L -
MEREMKD A o b OF CHITHEN L THRE L, 24 B%cEIN L TERZ LR, #IE
AT - oo 24 BRI O & BARIRE 201 5 12 0 IS ER O I RS SR 2 8 W 12,
BKE, pH, 7 v E=THEBIUHBESR IO - TMF L. BEL, B8 LT
B L RS WTRIRRREF 2 — ) vOEEOC LY, FH28HBE LI+ Ly — 1
I L - TRIE L7, & SIicmfralbl 550°CLU R TIRIL L, HERgIciafR, EERRSYEE L 7278k
20T, BFROLHETH Y, Ay s, 2SR VoL, B VAV, FR)YLADORTESE
ERL, I5IKAFNF Y UEREICE S 410 nm OHLBEICK->TY Y OERET- 720
BEDTRFD—DTHB7 35— v ) 7=iF Tappi 2 & > CTER L1z, 72, KIED
KAOZEBS I/ F I/ SBOBRNTHE 7 F VREDRBN IS -V v ) V= v RAHICEEN 30D
T, 23— r=rhro)llbS"DhEH > TERB LI, 75—V ) 7=v03g %0
D, 2nKBRILF b ) o L& & BIT 170, 2 BHEIVKAMR L 72 NAMIAE O H L, 1SR TRt
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fbLTHER L F vk E, ~— (0 F VBR) 2xFrz—5 Ui, BEEEER YT 2 4
VAFIMEL, AR TS 7Rk THRT LI, dokilo—XDERIT Wise DFE:
Kot att Vo —2ABLUV B —Ridhawo—2D 175% 7L Hh VI 2 iERE
» ok,

LRI AEEM OFE L L T OB LRFEOMHEORIE FEERINE IS & - f, Bl
¥l5g ABM250ml ORLESEX TS5 2F » /RBITEY, 10ml O N/5KEEILF b U o AT
BEANTINE —H —ZANTERL, WEKE 213 30°COERBAICE WV, 24 %, v—
H—HNDOTNH VI b)) v 2R NATHEBETEEL, HRIUL 24 B oI R 1 g v
THRLRBEERLEH L, V5 — EHEMHORIEIZ PancHoLY & Rice® O FEAEEH L T
Hut, BERE2g %2 100mI B —r—lc&b, b VEHEEMATESRAL, 1540#
12 pH5.9 @ 0.2 N FEFBEEK 10 ml & 1% H LV EF > 2 F &L o— X (CMC) 7&#K 10 ml %N
ATCTSRF v 77 4 VATERY, WKT 24 FREGE L 72, £ LT CMC X W AR L 7@k %
Somogyi DHETERL, CMC 2MA SV CRIFOMIEE L 7o BX Tl & 0Z&H o FkHE
% 24 BERICERE 1 g 28 CMC K 0 ARk T 2 BuEE A KD 1, ZLTZ D/ v a - ARER
w5 —EiEE Lz, BEBEEE®EZERGCIPF #2205 72H0ETEFL Y
BLEICED, FREROEBL (7 vE=T7HER) BB L UORLEE R Lichi-T
HIE U 720

WEYHOMEICB VTR, BEEE 5 g % 50 ml 0EEAEK-) v EEEERK (0.05N, pH
70 hT3NEFEY 2+ 4 XU ABBERER O, KBREHERREI TV T I VERICLBH
FORMEEIC & » Fo F 72, RIRBEEL JonEs-MoRrrisoN ¥ iC & - 72, BAMSE O HHEFIC 1 50 myu
DETAEBE, BESENO—EHOBEARE ML L, o — 25MEHIE CMC 2RH & 5
SZEAPCEREREEE L CHW ., 7805, SBEREPEZVEEZICEHBEORMICL > TEL
BNUKRSME ) — v BBEVICEB D& - THEPRETH > e, HREHEEZLEA 2 10 KT
DOEREER L, THhZTHhOFHR EDIKAE ) — v OFEH S MPN Zic &k -» TEKEREH
L7, HEEBEEDIHELIC I RENNE OYEFHRHFHFEREHE AR D & 5 1cZE L THV /2, sucrose
2.0 g, mannitol 2.0 g, Na-lactate (60%) 0.5 m/, K,HPO, 0.8 g, KH,PO, 0.2 g, MgSO,-7H,0
0.2 g, CaCl,-2H,0 0.06g, NaCl 0.1 g, Na,MoO,-2H,0 0.025 g, Na,FeEDTA 0.028 g, yeast
extract (Difco) 0.1 g, biotin 5 ug, p-aminobenzoic acid 10 g, agar 3.0 g, distilled water 1,000
ml. ChaEaEE LTHY, 72F L vBniElERieEs 35 10 fEHR 10 #ED MPN #Eic k -
T, BT L7ohs- T 72,

EENEBFEMBICL LR

BHRLUEREAZ 3% 7V VT Fe FTREELLDE, FElEA v 7 I v & EH, BRATE
L, £%% L THABT JEOL JSM T-300 L TP HIL S-450 EAREFEAMSE TZ ORI 8
L7,

ERER

RESIUSABOSKEL pH OE(L
HA LR FHZED VL 2D EER-1 1T, FEZRHRERRCRIE U 2 RHRRE, 30HR
X% 24 Bsffich o ke, RIEXR, BLUEHBOEKERE pH 0ZELER-1 EX-2 1R, £
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BtGERICRZFICA D, 15 AT 15mm, 50 HE TX 5T 220 mm OMARSS - t-19, R
Klo&KRRIZEET Y, LKA E L T80%HIH%ICFE/ NIz, pH & C DEHIC 7.0~
721 ERL, UkBLZE COBEMMETHER L 2,
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EYIEWR OISR E L TOZBIURRRHE &R RE B L OB (FSERERENE) Ko
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REFMRDHEITICE S > TRPWAT BRI D - 7o 08, BROSHERIIMEML 72, © OREE,
DROBEEEFRTLEHLNS C/NHIZ 504 HONFEDRIZ 86 505 44 £ T, #1/2 i/ L
o (B-4)o C/NHOBDEIBRYIOK 2L AR ER0NTH 120, FhickEl 8HLEa»59
HEfizhdTo 1l PR 108D Lic, 20%BFEO 2 A< (8240 HE) 131 70 {4
ETHR Lo HED 2ERICR DX BEMEA S0, LIRIEEA SBEBRINICRD L 12,
Z DDA DEERICO>VWTRY &< v AV BIAShIEMAR Loz L, hY k=
v LARBPOEBIER L, FOMDTEICOVTIREB->20 LAERIRED ONLH -
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Table 2. Changes in the amount of carbon and plant nutrients of Japanese cedar leaf litter during

decomposition
Date of C N P K Ca Mg Na Mn Fe
sampling Days . —
(g 100g ) (mg 100g7)

82 Jun. 14 0 57.0 660 20 60 2,470 100 6.3 4.6 30.6
Jul. 14 30 56.7 680 20 50 2,690 110 6.4 45 459
Aug. 9 56 56.7 690 20 30 2,590 90 4.6 4.7 53.9
Sep. 13 91 55.9 760 22 40 2,660 100 7.9 5.0 67.1
Oct. 18 126 54.3 760 21 30 2,600 90 5.2 5.0 454
Nov. 30 169 54.7 790 21 30 2,580 80 6.7 5.2 379

‘83 Feb. 8 239 55.6 800 22 30 2,730 90 6.7 5.2 50.8
Apr. 15 305 48.8 770 27 30 2,540 80 8.0 5.7 55.6
Jun. 3 354 50.0 870 31 30 2,650 90 5.6 6.0 57.2
Jul. 28 409 50.8 960 27 20 2,080 80 38 6.7 55.7
Aug. 29 441 50.7 1,070 33 40 2,290 80 7.2 7.1 89.6
Oct. 31 504 495 1,130 35 30 2,700 90 7.7 7.6 95.2

Numbers are expressed as dry matter basis.
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Table 3. Changes in the amount of some organic components during decomposition

Alcohol- Klason Cutin Holo- a- B-
s?rar‘ltsli?lfg Days  benzene soluble lignin acids cellulose Cellulose Cellulose
(% of dry matter) (% of defatted dry matter)

‘82 Jun. 14 0 18.3 425 12.7 54.0 36.6 0.1
Jul. 14 30 16.1 425 12,7 53.3 354 trace
Aug. 9 56 13.9 47.0 14.2 53.3 35.2 0.1
Sep. 13 91 13.0 494 119 48.4 32.6 trace
Oct. 18 126 12.0 50.0 8.6 49.8 32.8 trace
Nov. 30 169 12.6 504 10.2 484 314 0.5

83 Feb. 8 239 118 50.0 9.0 50.8 32.2 2.0
Apr. 15 305 115 50.1 7.3 48.5 30.4 25
Jun. 3 354 11.7 51.5 7.5 449 27.7 2.8
Jul. 28 409 9.2 50.6 34 482 28.4 5.1
Aug. 29 441 9.7 51.9 3.2 424 244 24
Oct. 31 504 9.2 529 45 43.3 24.1 3.3

BEAHRT 2 ERAMED DB, TLI— <y VAlERS R EBROLBRIA®E LT
BRENRAERL, /F VB, fotblo—2, BLUa-to-—2 bEDOBEIICEH - 7225,
75=2 ) T=r30aehic¥iNLE (F-3), ZFILORDEFEEDOT LI~ L-NV By
AlEXSY 75—V v F= X hoklo—R ZOMOEASOHIZRY] 5 18:35: 44
3TH-7cDH504 HEDOMRIC K > T 9:48:39:4 £720, Y 7=V & o — 2 DHHHEE
T 5,

RBROEITICEBLESEEDERELOHT

BEOHERINMRCL > TRDL, £/, BUIEECEINTOLRS bELT 205 - O
%ﬁ@i%w;6&0%6@8K;ofﬁménéﬁﬁébét%ienéoﬁﬂﬁ;@iﬂ
R LI EB DR MRS 58BN LTSNl TH 2, #E-T, Chd0
I3V —ZDbDOHBEEET D TH > Td, BESDHIRIC >V TIIAEHE DI B X
AR

SHRICE 78D B OEALDHSHEE M2 - DI BEBOBMD AR 38 ESH 2, Lh
L, VIEERIISHIRALIC K BIHRISEDN S B 7-dic, —BicEFA BV TMRIC L 2 ERBID %
KD EIRETH Y, AERTEEEL XY MODTHNCKEL, 2otr s LIZL
FEBEFIRT 2 L0 OEE & > 2 odic, HROEITICE b S ERBADAEERD - L1
TEE T £CT, HFHEERE L THAEE OHA b BSHEIDE, iR LTE
ELTOW =y AV icEHL, EhiaREic L CRIBENcEROBA S KD 2 2 &1z Lz, 504
HORNZHKD» S8y MITRALIce Yy v ORIZ 100g 70 0.20 mg, EIEx AN Ry b
» ot L7c8i3 0.06 mg T, BRPIOBOENEN 43% & 1.3%Th -7 (GEREHEMT),

K-5icid, £20=vHYEEROEL SHEL LHEOERE(LA 7T, BREENO
30 HZiB X BtHAD 5 1982 FLXFOARIEHERVTHED A8, 504 HEH T4 DB L=
60%ICE 57 THLTKRDLERORADE C/N OB ORI 35S VAR (r=0.9906)
H ot
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cellulose, and changes in celluloly-
tic activity and bacteria of the litter.
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Fig. 10. Net changes of the amount of

carbon and nitrogen in the litter.
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EEITRSDOEKRDEIL
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mtEPZ NP5 3 A IEYIOEL L B L 72,
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HIRE-S IR TRIRERO E— 7 EXB L, EEFhickid w3 Ph D idERo v — 7
EIEL TV B, Thid, BEMRCE OV TIRRIREIC L 3 7 V3 — -~ v ¥ VaEIEX 53 D5 R
DR TH B 2 L ERET B,

SRS & & S ICKIERAD 7 77 SBEBKT 27 F VBROZELENX-8A ITRY, 7 F ¥
21256 AEE» SAamicHL L, 82H4ELAFED 126 HETHRYIOBLZ 67%ICD, &5
WCEBUERKD 504 HEF TItld 24%1ct » 7ty 25—V VU 7= vXRBIKR 7 F v O E S
EEILOMAESTHEA OYENSESTNEDT, ZOXNH L7 F vBgES Ll icEESHHIC
NS =y DBETAEIERTEROY, RHOFEICLAMML, HE2EHICE > TYWSEPh
KL ERT LS5 (K-8B),

Foela—RZoVWTE, 7 F VEBBEERION 2 R 3ED Lk - 1chs, 20l
56 HH» 5 90 HE, 40240 HHLIED 2 > oiyDEHMED S e (K-9A), 90 HE»
5 240 HE I3 TOFIHSIEHIE 1982 > 5 83 Fich T TORFI MY, T ORHOAE
WiEME S EE R C L AR LT WA, COMANIZ a-k VT — 2D WVWT HERETH - 7o [EIRFTHI
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OEMIREITHELTEE D, 169 HE (11 A) TV, BESES 6.5C, RE-2.7C

T -7:8342H (K158 icidiEHR
1982 1983 1984 BEAER -4 B> THUEED,
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Bon) G & EHREEEBENE L (K11, EHc->WTRBIEOHI A & 51 | FFEEE
L, 84D 9H 11 HE TD 801 HRMHE T/ - 12, iGMEIE 30 HA 5 56 Hich i3 THEA L, 126
HH® 10 A 18 Hiz 13 Af# 259 nmol g 'day ! 27k L7z, KB iCI3TM, EBRENE &IE
PERTHR L7, BERS SIS, 7 A% IR AN 537 nmol g 'day ! 7% U7z, iE
Wz oBRZEICHD L, BERICIZIZLALHEE L, TR, BIRTHOAIILIZLS
ICEFREEEVED Fy X5 &G 1o MR OB E DX DAEHET B &V S B E—B L
THY, AFBROFES, 3EHLIKIC Fy XIS 2 HHERICAZ C EARLTV S, 2
FREERB bERO -2 S 3IF—H L TV,

B TRIE U - EREVEE OMIE &SRk <7 Y & —tho< v 7 v RicKS C BB ORDE
EROT, BEGHMINIITREESNIEEBLEN L, K-11 1R LAERDS b
Bithic 61 2 FREEE OBRIZALE A v b 2EOTEHICHIE S 3 72 0 17BN OHEE
HEBEZRL, SORTEFLYHSERNOHRER 3: 19 20T, FEHRIE 24 B5Edc
Ty RO RARVEET 2ERBEBEH L (K-12), KR LAERO 2 ER OS2 bi—
R (COBAII3108) DEESOREZI HRICEES B ERBICHE 3, BREIRE4 17
TEBDT, 1gDRFEFEN 2EMITOI - THRS N BIICH 0.7 mg OEEHSEYTICHE
EXxNBI&Ic s,

FROEBLEM LHLEY
FERECENDBEET S 2FEEE TR, AHICORALF RSS2 L EL 505, AE

4 AFFEPOWBENBBICEFEI N 3%
*E
Table 4. Amount of nitrogen fixed during
the decomposition of Japanese

_JASONDJFMAMJJASO cedar leaf litter
40 Nitrogen fixed (mg)
7 Unit
_§~ 1982 1983 Total
1, 301 Per pot 79.2 137.1 216.4
2 Per g initial litter 0.255 0.442 0.697
3
% 20r ; .
2 £5 SIREHEIC & BRE{LEEOBL
2 Table 5. Comparison of nitrifying ac-
s 10r tivities of Japanese cedar leaf
litter with different decomposi-
) ) \ . B tion periods
100 200 300 400 500
Days Nitrlogen
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Fig. 13. Scanning electron microscopic photographs of decomposing Japanese cedar leaf litter.
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Summary

Decomposition process of Japanese cedar (Crypotomeria japonica) leaf litter was ex-
amined during the initial 504 days with special reference to the changes in biological
activities and microflora relating them, and the amount of certain main components of the
litter.

Immediately after the beginning of the experiment rapid increase of carbon dioxide
release and concomitant growth of fungi were observed. After 56 days (Aug. 9) fungi
reduced and the number of bacteria began to increase. Bacteria reached maximun at 169 th
days (Nov. 30). Growth of bacteria was accompanied with nitrogen-fixing and cellulolytic
activities. Nitrogen-fixing activities appeared in 30 to 56 days of the decomposition, and
continued, except during the winter, until October of the next year. The activity dis-
appeared in the third and following years. Activities for mineralization of nitrogen and
subsequent nitrification appeared only at the third year.

Weight decrease of the decomposing litter was estimated indirectly by measuring the
amount of manganese in the litter, for the amount of manganese flowed into and out of the
litter was negligible through out the experimental period. High correlation was present
between the weight and C/N ratio of the litter. The weight of the litter began to reduce
after 56 days, and except in the winter it decreased continuously during the experiment.

By multiplying relative weight of the litter by the amount of each component, quanti-
tative changs in some main components during the decomposition were obtained. Alcohol-
benzene-soluble matters decreased soon after the beginning, corresponding to the period of
fungal growth. Cutin acids and holo-and a-cellulose decreased after 56 days. Growth of
cellulolytic bacteria in the first year coincided with the rise of cellulase activity and the
decrease of cellulose, while in the second year the activity did not correlate with the
number of the bacteria.

Scanning electron microscopic observation indicated that, at the time of fungal de-
crease in the initial stage, fungal mycelia were covered with bacterial cells, suggesting that
at least a part of the growth of bacteria depended on the fungal components.

From the results obtained in this experiment, at least three stages of the decomposition
were recognized. First stage was characterized by the increase of moisture content,
decrease of organic solvent-soluble matter, and growth of fungi. At the second stage fungi
were replaced by bacteria. C/N ratio decreased and some main components of the litter,
cutin acids and cellulose, decreased and nitrogen-fixing activity appeared. This stage
continued until the next year, although microflora dominant in the litter might change.
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The third stage was the third year and thereafter, which was characterized by mineraliza-
tion of nitrogen and nitrification. At this stage loss of nitrogen from the litter was
suggested to proceed.

Key words: Japanese cedar, Litter decomposition, Components of the litter, Nitrogen
fixation, Microflora



