EEDOERDMMETHZEL 25
TAL 1Z D W T

iﬁ! EH a[\(l)

1. F L & (C

AR E T 5 R EON L, HEOERUBRE, AR T 2R DHBEOEL S, BHEEOK
AL EEREOVOE DL LT, FOEESENHHLMAIRTEL, Ti, BEbilEOKE -
TLEWRBEOLHYEE D 20bh 5 JOMEREEDO MBI AT 5 bt b, BEOHRCOLTL AL
AHICFED DT b L REMEOEM P EE A ZE L RIcTL0EEL bhs, BELIAEKT S
DOFHEOTHETER Y DD, SRBECKEETHENEB I TV 2EERBEELE L bh 5,

BEONMBROTEFEL LTUL, ThThOBNKIE L THWAWARFENAV bR TS5, &
EXEARBIC ST 5RO ERYBEHRE LT, SRS L ORROEYTHSB LiLt>T, &
AR BT A B EBRT D 2 L REE LI,

HRLEC KT 2 EEYR (EHERB) B mor X0 mull 2 >0EARIC KX h 5%,
CRLRFHFEOHBBROME, Thbb, BRBCI->Thibi¥hd, EHI EROTEICT- T, X
iz mor %LU mull MAFE BT 5 EFMORM LRI 5 HLE L HEWIE O LB O FMERD
BTEXBRIFLY, Fi, ZhHOEBWERKI OV, mull +Er BT 5E M0 » 5 < vikico
WTDERY HBE LI,

ZOHB I mor BlLEOEBEMEARIC OV TOMRELX B DK, KERCMET S ERELAHK
BHOESSBRKBEEETERF e/ ¥, v735, V&AL H VAREOWTHEDORSEAR DO KRN
B LA, ThbDOEEDOLTHRLhORNC KT 55 BRBRE TN 1,

Zh HORBE LORBERXCThLELEORESBEYURCET Licdt, ToHRMS i BRXSE
Eﬁ&kkof¢iﬁﬁékitﬁotoLtﬂof,$H%¢K<,+ﬁ&%ﬁ%ﬁéﬂiofb&v
N, SHOBEERLLTEHTEDB T LI LIS,

2. R #H # R

R LM BEE REAENEEN EHER BTN EERARCAIBET 2 ¢/ K 30F,
7 SHADF, TEA D VARKRLILFL, S80I THD, ChoOMSDOIMEMIEIRTTRTELD
ThH5b,

Z OO KRR E BT 7°C, FRKER 3,500mm &L, EAELEBTH 5,
Prof, 1~2 ke / %, Prof. 4~7 (3147 7 O RKRELZMBHAI (5 150~200 4£) TH - #z, Prof.

* mor XU mull DiEMic Z OMEDOHMAE L LT moder #fnx T, 3WRATHESLH 5,
Q) BB ERRER « TAE A HLBEVNASR - B¥E+



— 168 — HERRBIERE H194F
IR RPN FTO L &H
Table 1. Site conditions of sampling forests,
wiRE 4 B
W om | B e |k | Hesne| o |l o oo | B0 B
# & | Parent| Type from Direc— | Incli % | Mode gfe W
Prof, | mate- of sea tl'o mt:' 1~ Topography of to d k‘or—
No. | rial soil | level ion | nation forma- | Stan ing
(m) tion (year) | unit
v / ¥ (Forest of Chamaecyparis obtusa)
WO W A b | AL
1 Pw(-m | 1500 N 10° Mountain top |Residuall 232
H Ok plateau soil
150
T m o {
Ak . W s E e | art | 2P
2 Quartz ibid 1350 | Nso°E | 32° Middle of Creep 208(\ )
: mountain slope soil
porphy-
ry Ak 27 st
3 ibid 1500 NW 25° Ridge of Residual; 32 232
. mountain slope soil :
4+ v 5k (Forest of Chamaecyparis pisifera)
Pyw(h) 1 . W g F s | SRCE
4 N 135 | N40°E | 30° Lower part of vial 208(\»)
A E mountain slope soil
bid ) S
Tbid. Wom A E R | AL
5 Pw@)-m | 1440 N 35° Middle ot Creep 272
mountain slope soil
150
¢
Zli o E F o | BB 200
6 Ande- Bg 1450 | NsO°W | 32° Lower part of | ial 267
site mountain slope via’
soil
- WoE A mEmep e | BT
7 |ZBE| Bp | 150 | NIO°E| 17° Middle of Creep 213
mountain slope soil
o &4 H v 38k (Forest of Betula Maximowicziana)
{ZY]
ey W R R R | AT
8 or— Pw(nh)-m| 1400 N 35° Middle of Creep 24 210
F;))hy ry mountain slope soil

Remarks : Type of soil are as follows,

Bpeeseoeeens Moderately moist brown forest soil, (M HBEZRKL)

BE ceereceees Slightly wetted brown forest soil. (§5BM#HBEZRAL)

Pw(i)-1 »++*-- Wet podzol (Iron podzol type). [{@BfE+# KV (gED)

Pw(i)-m =+¢+ - Wet podzolic soil (Iron podzol type). (@A NV b+ (&E)]
Pw(h)-1+++*-" Wet podzol (Humus podzol type). ({B¥A Fv L (JEHER))
Pw(h)-me-+--- Wet podzolic soil (Humus podzol type) (B¥:A F V(b4 (BHEED)
Pwh)-M-+++-+ Wet slightly podzolised soil (Humus podzol type). (@551 ¥ V' 1t

E=- 107 -t}
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34 32 EBED L ) F ATHTHo 12, FOEBIRETHo, Prof. 8 O 45 v kize s ¥
FHEBRBEALLY £ h v ADkdice ) #RBEEXIh, AEYUR LS4 H v EREL, b/ %
(2AFE) ZTARET S 2BREER LT 1,

3. B B 5 &%

3-1. SAE

B LABER TR 10~11 ik LHOEFEEROFH LAV, TEYE b Arrcim L,

Carbon (3E{bigE Y, Nk KJELDAHL ¥% AV, %ER I OHFEYE: H.SO~HNO-HCIO, i
X 2 @KR5 % %, P 1% molybden blue =k 5 &?, K (% flame photometer, Ca %L f Mg %
(NH):S #f\WwT Mn %BkEtk Versenate HExAVWTEE L, LEBOBRYE Ca 550 Mg ik
N KCl BHEI DT RO HETER L,

3-2. HAKHITZEXOFBRR

Prof. 1 e/ %, Prof. 4 ®%7 7, Prof. 8 DY &1 » VADKREXThThOKRAR B THR
RBx o,

BHHRACENT, A B 1xX1m OLEICRVRE, F1r V@2 LW, £OLLEELES 5~
10cm BECHERE L, HRREBCSVCTIHBLTRol, WThEEERD 11 BiZ LHrebiRL, B
FE4APABIC 10 AR, RBH 1om BEOEFELRE, tOTOFEEXHALL,

4. THOEFHYE BR&ELUER (1))
HER L LB FIHEIB 2RISR TER I TH D,

Hok LTBOLEHUE
Table 2. Chemical property of soil, (On dry basis)

B B )& % # Exch,
MOE|ERE) g | Depn | C N |[CNx%® E pH

S of g}’ from C-N | Exch, | CaO | MgO

1\50 . oil Horizon |surface| % % ratio | acidity (H.0)
- S (cm) S| (YO | (m.e./1002)

e/ F# (Forest of C. obtusa)

H-A | 3~10] 222 | 0.87 | 25.5 | 14.6 | 13.5 | 3.19 | 4.35

| - A, |10~18| 7.17 | 0.38 | 19.3 | 35.1 .15 | 0.35 | 3.85

w1 B: |20~30| 324 | 016 | 20.9 | 27.1 | 0.44 | 0.12 | 4.30

B: |38~48| 3.36| 0.27 | 19.3 | 33.1 | o054 | 0.12 | 4.8

Ar |13~16|17.6 | 0.95 | 18.8 | 24.0 | 3.26 | o.88 | 3.90

. - Ar |17~27| 179 | o.11 | 16.3 | 387 | 0.28 | 0.07 | 4.20

w1 B: |30~45| 1.67 | 0.10 | 16.7 | 26.7 | 0.22 | trace | 4.60

B: |50~60| 1.31 | 0,08 | 16.4 | 24.2 | 0.20 | trace | 4.70

H-A | 9~13] 353 | 1.45 | 24.3 | 19.0 | 1.3 | 2.46 | 3.80

s - A: |15~20| 3.83| 0.18 | 21.3 | 3.5 | 0.70 | 0.26 | 3.80

w1 B, |22~32| 280 | 0.14 | 20.0 | 441 | 0.30 | 0.16 | 4.00

B: |40~50| 1.69 | 0.09 | 18.8 | 28.5 | 0.14 | 0.03 | 4.20
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Ha2k (03%)
Table. 2 (Continued)

%X B #|E #% ¥ Exch
g HIEZER| @ @ | Depth| C N |CN=®| % pH

B0t g;-’ from C-N | Exch. | CaO | MgO
No. soil Horizon | surface % % ratio | acidity (H:0)

: (cm) (Y (m.e. /100 8)

+ 7 58 (Forest of C. pisifera)
H-A | 3~9 | 249 | 1.29 | 19.3 | 27.4 | 6.08 | 1.03 | 3.8
A: 9~11| 505 | 0.33 | 153 | 30.9 | 0.52 | 0.18 | 4.00
4 |Pwm-1 By |12~17| 469 | 0.29 | 16.2 | 29.3 | 0.38 | 0.06 | 4.20
B: |20~30| 4.44 | 0.25 | 17.8 | 13.4 | 0.16 | 0.03 | 4.85
Bs |35~40| 3.73 | 0.22 | 17.0 | 10.2 | 0.17 | 0.01 | 5.00
H-A | s~8 | 25,5 ' 139 | 183 | 321 | s.08 | 0.92 | 3.80
A l10~20 109 | 0.68 | 160 | 73.7 | 0.80 | 0.37 | 3.8
A 22~26 | 4.94 | 0.20 | 24.7 73.3 | 0.33 | o0.11 4.05
5 Pw()-
B |27~32| 470 | 0.26 | 181 | 5.5 | 0.36 | 0.14 | 4.10
B: |35~45| 6.74 | 0.36 | 18.7 | 150 | 0.20 | 0.08 | 4.70
Bs | 48~58 | 2.48 | 0.15 | 16.5 8.6 | 0.14 | 0.03 | 4.80
| H-A | 5~15| 25.0 | 1.66 | 15.1 | 65.4 | 6.16 | 1.77 | 3.80
s | BE A l20~30| 131 | 0.87 | 180 | 18.0 | 0.73 | 0.40 | 4.55
| A-B |42~48| 1225 | 0.86 | 150 | 150 | 0.46 | 0.28 | 4.70
’I B 50~60 | 6.15 | 0.47 | 13.1 1.8 | 0.23 | 0.05 | 5.20
| | H-A | 3~10] 260 | 1.53 | 170 | 351 | 1.48 | 1.30 | 4.00
, BD A 11~20 168 | 1.20 | 140 | 40.0 | 0.45 | 0.72 | 4.40
| A-B | 25~35| 8.64 | 0.59 | 146 | 140 | 0.27 | 0.20 | 4.8
: ’ B |48~50| 4.60 | 0.31 | 148 | 55 | 0.14 | 0.02 | 505
v £4 5 vk (Forest of B, Maximowicziana)
| H-A | 3~9 | 20.8 | 1.16 | 17.9 9.8 | 857 | 2.44 | 4.25
As |11~20| 4.49 | 0.28 | 16.0 | 37.6 | 0.65 | 0.23 | 4.30
8 \ Pw(h)-II

B: |22~32| 3.37| 021 | 160 | 33.4 | 0.37 | 0.12 | 4.60
. B: |38~48| 2.99 | 0.18 | 16.6 | 23.7 | 0.33 | 0.04 | 4.80

RFHRE UL I k3% Prof. 6 BE B4k JOXEECHRKT S Prof. 7 Bo A4k
&, WTFhLAXHECHERTIBUEA YV ACETS, chboLBoSELBR VT EEEY
21, Bl Ca0 LU MgD BRI/ Ehote, Prof. 6 35X 007 © BE X0 Bp MBI A
BRSSO 7V 3 = o aDFEHES XOERITERD bhvich o ke, BREEEOBBEI VLS L
CEAL, TELBIVTRL ) OMEEL R LT3 2 & 03D bhi,

—BOoWEC VTR bhic H-A Bk, WIFhdEEEYE LT\, B CaO 10U Mgo
SRRIAWE S Lich ik h KEICHEELNAL bhic, SEORB TR, F>V A5 V>4 7 FDIR
CRART L, B0 3RITE Lic® Cal % LU Mg0 &8RS AEOEA%R LT\ e, 2o
L 57 H-A B CaO 3 XU MgO &HFRO iy, BEOKEC LB 0r, FkoREC X5
L ODIREGERORFTTE BV,
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5. EFEEHSSIVARMBOESER (RBRBIUVER (2))

HERLUEES IUEBYRBOMRIH 3SRICTT LRV TH S,

5-1. EROMERK

/7 X DHETIE, B Prof. 3 (32 44) (X Prof. 1~2 DEEH (150~200 F4) X
5L, NEHFRIZDLDTKEL, P LU Mg &KL KE-1ch, Ca EFRISIMMEL, K&
BRIW ¢ 5 oL RO - 7o,

FEHERIIZRH T~V OEECOWT, HROWMACEbi>T N XU P §8ROM), Ca &t
ROP B0 igRIRD OIS, K BLU Mg §FRI—EOBRERDE- - L #WED Lo,

SED e/ FHRToWTH Mg 2B FLERCOVCTRBEOHAI RS bhis,

B3R FHRYRE OMK

Table 3. Composmon of orgamc matter layer., (Per cent on dry basis)
‘ | I | l |
g @ ‘ B Depth i 5 i i | pH
Pro?— | from N C/N | P I K | cCa Mg
No. | Laver | surface l | | | (H:0)
‘ Cem) I
e/ FK (Forest of C. obtusa)
L 0~ 1 58.7 | 0.76 77.2 ! 0.060 0. 43 1. 58 0.11 4,25
1 F 1~ 2 45.9 l 1. 20 38.3 1 0.075 0.19 1.05 0.16 4.80
H-A 2~10 22.2 ’ 0.87 25.5 | 0. 044 0. 33 0. 36 0. 10 4.35
L I O~ 1 | 58.2 0. 64 90.9 0.050 0. 31 1. 54 0.061 | 4. 30
2 F 1~ 3 49.8 1. 31 38.0 0. 059 0. 10 0.97 0. 059 4. 50
H 3~12 45.8 1. 86 24.6 0. 055 0.25 0. 55 0. 095 3. 80
L o~1 | 598 | 124 | 428 | 0.075 | 0.41 | 143 | 0.13 | 4.30
3 F 1~ 2 46.6 1. 28 36. 4 0. 079 0. 35 0,70 0. 092 4. 50
H 2~ 9 40. 5 1.74 23.3 0.070 0.52 0. 61 0.12 3.90
H-A 9~13 35.3 1.45 24.3 0.034 0. 64 0.33 0.093 3. 80
4+ 73 Vﬁ (Foree.t of C. pisifera)
L 0~1 59. 9 0.98 61.1 0.079 0.42 | 1.35 0. 062 4, 45
4 F 1~9 45.4 1. 41 32.2 0.16 0. 21 0.71 0. 042 4,10
H-A 3~9 24,9 1.29 19.3 0.055 0. 43 0.18 0. 047 3. 80
L 0~1 60. 4 0.72 83.9 0.048 0.27 1.26 0.10 4. 80
5 F 1~3 48.5 2.02 24.0 0.14 0.22 0.70 0. 080 4. 10
H-A 3~8 25.5 1.39 18.3 0.039 0.59 0.16 0. 064 3.80
L 0~2 | 57.8 | 0.80 | 72.3 | 0.067 | 0.31 | 1.31 | 0.10 | 4.60
6 F 2~4 50.5 2.08 24.3 0.15 0. 20 1.03 0.082 4,60
H-A 4~15 25.0 1.66 15.1 0.17 0. 40 0. 28 0.11 3.80
| L 0~1 61.2 | 0.99 61.8 0. 085 0.41 |, 1,34 0.12 4. 85
7 F 1~3 39. 4 l 2,00 | 19.7 0.22 0.31 | 0.46 0. 050 4,20
| H-A 3~10 26. 0 ‘ 1.55 17.0 0. 30 0.43 | 0.078 | 0.040 4, 00
r7 EAH /A (Forebt of B. Maxzmowzczzana)
' L 0~1 ‘ 56. 7 1.56 36.3 0. 045 0.73 ] 0, 67 0,17 4. 60
8 F 1~3 37.1 1. 60 23.2 0. 094 0. 34 0. 49 0.12 4. 60
H-A | 3~9 l 20.8 1. 16 17.9 0.045 0. 46 0. 22 0.081 4,25
Remark ; L were fre:.hly fallen leaves.
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v S OFEOERYHECEKT S &, Ca $IU Mg §FRIMEENPihoed, N, P, K&
BRI OREER LT, LhLiedib, chbo N, P, K SEROMRI TR, 8,
% L OBEEE T BATikisdh ote, ¥k, b/ *DEEMELRS L, N 510 P aFRILRK
%<, Ca HRIPRE,»7cs, ERVHUSD LWHETIR e >,

T EA D VADEEIEEMOE - Prof. 3 De s B E, N, K, Mg §FKIEL, PRIV
Ca GHRIZES > 1,

HARDOHEEDEK IO\ TUL, FED Ca GHRDS I LEOBMYE Ca, BUEFCKREREEYS
IEL, ¥b, ThboHEOHENE R HEMEY S X OV NE#) (micro fauna) B0 HEY O 555
B AREFEERIETLDRE, HED Ca EFRLERC L THELZSHLLS L7501 200R
KMNHEh T3, LuTZz X0 CHANDLER® (3>2%, 2~1%, 1% >0 3BREcES L, #AY
1% 0.5% HA 5 B R o Lic,

SEDOHERYHAORNCHTUID DB L, b/ FXED (2.0~1.5%) s L (1.5~1.0%) 0~
N—FE, 7 FEPEO I —TF, v EAH vARE- (1.0~0.5%) Fr—T BT 5,

5-2. HEONBBBICHTZEL (F . H s&vr H-A BOER)

5-2-1. FREOMK

F Boa¥Ech~<sL, C EHROFP, N X0 P 4FROMEA, K 510 Ca #HROBY
DD SIS b, Mg SFRIL Prof. 1~2 2B EWTh W0 x 5@ imR Lz,

HEOHEYTT RSN T, BEW\ LN DO IEEENC X - T, Carbon {L&#ix energy i
ELToOHKSfTiebh, N $X0 P —#idbRkic L 2 BN LI AR X 5 T Ez bhs
2%, B LEHEER UNEBERORS & LTRET 5 b, AR CEFEORA L N SIUP
SHEROBERE LI bTIDEVL LS,

K 8FRISEOMR L S 2@ L mull BEEcBT55 5~ KD OFEd, Wihd %%
CHRBEFBTRVH LS LWEAR TR LI, ZOBREEFORIIMMOKS LR, SEARDHE
TLRBEER DL, WRKRL- TRBEHHEN DD THS S LHEEIh S,

K OWKRZ L 2BHzo0 Tk, RBOFEEDHHRBROGR S FAEOHE X BT 1on3, Lunt®?
LEAHMCEEFORPBRCHEHE I N5 EXBBIR LTS, DX ) REEFOKOMORS &
Rico i, HBABRYEL 5B/ by TEERMELRbR S,

Ca EHRKREWECTHOIBD 3 5 M RTR LI, EHI 22w mull WLEcBT2 » 5~ vk
T3, FECUATF D Ca SHROMAL pH 0 LANEZ RSB LD &8 baic Licst, 4D
mor B+ Tix Ca FHROBWARR LI Lid, HEDOHERC K5 mor LU mull © 20
ORDZNZhOBEEBY x ST TIDEVZ LD,

Mg &HRISEDHRE L OFdRo mull BLEDH 5~ v Y Tk, —HOBIS 2 KRG TeBHC
X ThZh Ca 8FRLFEOELLLFED bhis,

h BRI, BEOSMORFILSECIBENE (BEEED OERA i\ i ROt
Bhiel, SBRORBEBECILBEOBEYEDERD e DIEEHEDOER /LT LV ExTFTh0 L
Wz ki,

pH B#HECHRBD E, e/ FTRCTHhLEAZRL, Prof, 6 D7 KLV Prof. 8 Dy 41
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B VARTRBLER R Lo eh, ZOMDHF T IR TROCTHET LR L, E&i3 mull B+ 5
T FEo pH 3EFECHERTCERA TP, mor MAFE BB L > T8y, e/ Tz
Dy ETERIVCBERIVCLEADRO LN LBEDOH B 2 L 2REY Ly, SEOHER
NS EFAER LA, ZORIKREBREHRHOSBRBR TR LA L 51, morBHETL AROTMIcIL
a8is pH 0 LAEZRL, Fo®RSMAEDoh THRAxie pH DETAFTRbh 3 LD LHEEI N
2, TOXIENRBROETOREC X » CTHEIh TV D TRAV L EBbh 5,

5-2-2. H 3 X 0'H-A BoOMR

FRBY b b flr s L HE R L H-A B TRKRO X 5 B RD bhiz,

HBEOHREh Tz Prof. 2 5L 083Dk #HhTik, FRICKNTHRBED CE&HRoE, N,
K X0 Mg EHROHK, Ca FR, C-NKR IV pH 0ETAHA) r @b bhte, i, P&
FRIbIIAETER LACCEEEoh, KX Mg OoFbic oW TREEIZE BTkl as,
FOMOEAEDVTE, LROBEL SFRBCESBE L AROEBY L 21D LEL b,

ook Tt HBOBREZ D bhY, F Brobhik ) ZBOGEHEY R L H-A B
Lic, chbo H-A BT, C, N, Ca #FKDET, C-N RoEd, pH 0T, K aHEOHK
AD BRI, i, P EHRL Prof. 6 33X 7 © BE X0 Bp BT MARTE LA, i
BWTFhBPERL, Mg GFRI—EDHALRI b o1,

Zh b0 &I ERo TR O ARBROEMTC L ) L LA, —RCAFBEYBCESLPE
BRMEL, KEFROBEVHELBORMMTIcbh 5Tt L HEIN S,

6. MAICHTIEROSTBRAR

KO HRRB BT HHEEOHRT L b e 5 BROBELIIFE 4R TTEBITH B,

6-1. BEHFICHITIR/R (RHMCHTBIEDR

WTHhOBELBE 4 ACTTIFROFEERCHE <D L, CEFRIWY x> BRI Ieh»ic
2%, N, P, Ca & FRDHAL C-NRoBIMrAD b, chboBlites *, Y81 H VTR
DI DWAD x5 Thotedd, 77 TINIhote, ¥, KEFRIVLThOBELWD x5 ET %
T, Mg 8RRt e/ F CREEREY, +75 TREPOBLE, v414H v ATREPOW
KETFEL, —EOHEMINR SRt PH e/ ¥, 75 TEWY x S EARTR LD, ¥4
A VATREEY AR BRigh >,

ZhLOERMOFTERE, LHMEHES 2m BT HEASBAMIRTH D0, LRoBERRLH
MeES TRV TLBEEOIBIRACHENTTAZLEZRTIDOE VL LY, ZORIFH BT 5H
£Th, BRCIBR LLEEICThLENEREZEL, BRSh T ek ofe’, FIFEKL D b2
DRBEEYRE LTV EhbifEES R,

LM EEN S KPS BB IA T ERERACELL S, DA LUNTY? g ko T T
CHRMAIA T2, EEBOERLAKRTH 1, BEHOKIMEDORAF LTV H LD L Biro etk E
EETHI LR, BEOHNFERYELDHET, RETtoTaWEERAMETHS 5,

6-2. BFHICHTB3HR (N FRCHTIER

RPPAR 1 Fo B8 LBER, WThoRELRE~<5L, N, P &FRoke C-N &R
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AR BWEOHMLER S BOBEROENL
Table 4, Changes of nutrient composition of freshly fallen leaves in
process of decomposition,
w4 %, (Per cent on dry basis)

5 ] TN =
EN R c N c—1\21<g P K Ca Mg

pH
Date of sampling ratio (H:0)

Prof. 1 k., ##k (Forest of C. obtusa)

P %E (11 AFD)
Freshly tallen needle 58.7 0.76 77.2 0.060 | 0.43 1.58 0.11 4.25

(beginning of Nov.)

5 A% (BE 4 A1)
After 5 months (beginning | 59.5 0.96 62.0 0.069 | 0.18 1.82 0.11 5.20

of Apr., next year)

1 &4 (B4F 10 AXR)
After 1 year (end of Oct., 55. 4 1.08 51.3 0.076 | 0.11 1.78 0.084 | 5.80

next year)

Prof. 4 4 v 5§k (Forest of C. pisifera)

FEEE (11 AFD)
Freshly fallen needle 59.9 0.98 61.1 0.079 | 0.42 1.35 0.092 | 4,45

(beginning of Nov.)

5 mAk (B4 AMD)
After 5 months (beginning| 58,3 .| 1.09 53.5 0.085 | 0.21 1.49 0.082 | 5.00

of Apr., next year)

1 F4% B4 10 AXR)
After 1 year (end of Oct., 51,5 1.35 38. 1 0.090 | 0.16 1.56 0.073 | 5.50

next year)

Prof. 8 w &4 % v 3k (Forest of B. Maximowicziana)

Pk BE (11 AFD)
Freshly fallen leaves 56.7 1.56 36.3 0.045 | 0.73 0, 67 0.17 4. 60

(beginning of Nov,)

5 A% (FBE4 AFD)
After 5 months (beginning| 55.5 1.83 30.3 0.054 | 0.18 0.76 0.18 4,60
of Apr., next year)

1 % (BF 10 AK)
After 1 year (end of Oct., 53.9 2.18 24,7 0.068 | 0,13 0.77 0.11 4, 60

next year)

DBYHEBRTAD s CRBD bhc, KEFRIZE HLIRKETER LI, B~KisiT s %EEE
B~BHEITOBRTCERE L@ B0 ThHolz, CAFERIY Y 7 TRERL Y I BRERER L,
WMOBEREEER~TERE TOMRKCHRBE LPHR0THote, ¥, /%, &4 H VTR
BB EWD 1 LR ETR Il > Tz, Mg GHRIVTRIFICLE~ND LB %R L, PH 2
/%, YU STREIDVELREA LY, 8145 Vv ATREIERI A1,
1TEXEBLAOBIEIE, WTFROBRELRCESD LI b L, /¥, 47 73BFRe
BFIh, VA48 VARENRBIOB L RERYE LT, TOMDIMMEI 7 b M BRI h T,
FHI L Lo mor WA KT 5%EL F BOMAROHED D, HBROEMcL bisT
Ca 510" Mg §FEDETE pH XK T (e / #HRLSC) TR, BBRERIFECKLT
NEOMICIE Ca BEOHARNA DR, Fih, pH METE2RET, —ifo%EEL pH 0 EARRL



FEOBSER LS L b 7e 5 BT GAH) —175—

R EXTIELRRDHFEETH- 1,

1EZRBLAEOLD W LOBREDOH BRI, CN REHBALT, Wit F BORRE ¥ THST
LTwaei3EL bhigmrote, ZhbOFBIFEE~KCHT T, WTFhoBad N, PEFROH
K& K GEROETREEN~BRCHRCI LEF LD H LT, Ca §FKIe /s ¥, v &4
HVATRIEEAEBEERET, v 7 7Tk Ca BEIHAYTR LA, BNOBREXREN~BHC
"B ERPBENnTHoIe L, Fih, Mg EFRIVTHhIFPER LTS &L, RDX5eE 2
HaRHAFBLDE LS, Tibb, BEOSMOREN mor MEHALERTHHETL, BTH
GBOTOBRE TR H B OFEBY AR S WD DB BB O AL e, Z Dk 8%
i Ca ®EL pH O EAR L 15T, ZoZHRAe /B Sh#ECEEYOLHIn s BB
LichioC, RACHBUEBHEOERAMAL, Thickbito T Ca XU Mg olis pH OETH
RARETTLIZEEWR LTS L 5Bbhs, b, %¥EHo Mgz Ca Iy bERIhPT
WZEERRLTWBEWVZ LS, ThHDHTOWTL, SEORERY 1 EHTITbY bhiciedre+5
A% S DRE LRI 21DT, RESEROBRHN LTI bisvsBbhs,

7. & H Y [

1) zo#sit mor BAEOREDO NIRRT 1T 5B/ EROE(E W BAIT B Iediefiisofe
RO LS RES ICRRERERE LD TH S,

a) REARMET 2 EEEERDO €/ X K3HF, +7 M40, v 41 VARLpFTOEES
XUEEYES C, N, P, K, Ca %10 Mg 4HRDKRE,

b) /¥, 475, VELH VARELDFCE T, MADHARKE TR ST 2 LM LhOEED
1 2RO 5 R,

2) THhODORER IUCRBOBRKROERVBH LI IR,

a) mor A ki) 5 FEOSERIL Ca FHROBWAC I > THY x 5B bh s,

b) mor MAB ki 5 EEOHBOTICIE pH (METRY, —#MTLA%RL, Ca RERMK
T35, HHIREOHHIHEBLIEObIRAK Ca BEOHAL L pH DETAXULESZ LRI H
<o

c) HEAD KZMUOERS L Bich, BERIRCHEH SIS,

Frkbarbich, #ihIBE THEY Wb - BT ARBERS L, $KO IREL 2
CIERBAGERR BT, THEXBREAZEEECLY DORMEISTL LV THS,
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A Study on Changes of Nutrient Composition of Freshly

Fallen Leaves in Process of Decomposition.

Hiroshi KAWADA

(Résumé)

The forest soil scientists attach much importance to the decomposing processes of forest
leaf litters that powerfully affect the forming processes of forest soils, the chemical and
physical properties of them, the nutrient supplies needed by forest stands and so on. The
humus types that affect the decomposing processes of the forest leaf litters are broadly
divisable into two main types, i. e. mor and mull. For throwing light upon these problems,
the decomposing process of the leaf litter should be examined from many aspects. In the
author’s opinion, at the outset the information on the changes of the compositions in the
decomposing process under natural conditions obtained by the comparison of the composition
of the freshly fallen leaves with that of the organic matter layers of the forest soil would
be necessary. Previously, the author reported information on the organic matter compositions
of some coniferous and deciduous forests belonging to both types of humus®. Subsequently,
he gave further observations concerning the nitrogen and mineral compositions on some larch
forests belonging to mull%.

In this report, the author discusses the information on the changes of the nutrient
compositions of freshly fallen leaves in their decomposing processes on some coniferous and

deciduous forests belonging to mor.

1. Sampling forests.

The sampling forests were located in Otaki National Forest in Nagano Prefecture. This
region is a high mountain area under cold and humid climatic conditions. Its annual preci-
pitation is about 3500 mm and annual average temperature about 7°C.

The site conditions of the sampling forests are shown in Table 1.
2. Method of analysis.

The analytical methods of soils, leaves and organic matter layers were as follows :

Carbon was determined by the chromic acid titration method® and nitrogen by KjJEL-
DAHL’ s method. Ca and Mg were determined by the Versenate method and K by the flame
photometer. P was determined by the molybden blue method colorimetrically.

The mineral elements of the leaves and organic matter layers were determined after
wet ashing with HCIO~H;SO,~HNOQ;, Their Ca and Mg were determined after the removal of
Mn by (NH,):S. Exchangeable Ca and Mg of soil were extracted by 2.5 parts of N KCI

solution shaken one hour,
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3. The chemical properties of soils.

The chemical properties of the sampling forest soils are shown in Table 2.

The sampling forest soils except Prof. 6 and 7 originated from quartz porphyry and
belonged to the wet podzolic soil. Their mineral horizons were very acidic and very poor
in exchangeable Ca and Mg. On the Prof. 6 and 7, originated from andesite and basalt and
belonging to the slightly wet and the moderately moist brown forest soils, the eluviation and
illuviation of iron and aluminium were not recognized in the field observations. However,
their mineral horizons were acidic and poor in exchangeable Ca and Mg the same as the
above-méntioned wet podzolic soils,

The H-A layers in some profiles were very acidic and their exchangeable Ca and Mg
contents were widely different. Among the tested forests, the H-A layers of the Chamaecy-
paris obtusa forests were most abundant, that of the Betula Maximowicziana ranked next,
and that of the Chamaecyparis pisifera was least. The elucidation of the causes of these
differences was left for further investigation.

4; The nutrient compositions of the freshly fallen leaves and

their changes in the process of decomposition.

The nutrient compositions of the freshly fallen leaves and the organic matter layers are
shown in Table 3.

4~-1. The nutrient compositions of the freshly fallen leaves.

On the nutrient compositions of the C. obtusa needles, that of the Prof. 3, young forest,
was remarkably more abundant in nitrogen, abundant in P and Mg, but a little less in Ca
than that of the Prof. 1 and 2, very aged forests. However, no clear relation was observed
on their K contents. It was very interesting that these relations between the nutrient con-
tents except Mg and the ages of the forest stands agreed with those of the freshly fallen
larch needles that the author previously reported®.

On the C. pisifera needles, the differences of the Ca and Mg contents were little, but
that of the N, P and K were considerable. However, no certain relation among these dif-
ferences of the latter nutrients and the types of soil, the parent materials of soil and the
topographies was observed. The C. Pisifera needles were somewhat more abundant in N
and P, and a little less in Ca and than that of the aged C. obtusa needles. However, these
differences were not significant.

On the B. Maximowicziana leaves, they were more abundant in N, K and Mg, but less
in P and Ca than those of the young C. obtusa needles (Prof. 3).

On the composition of the leaves of the forest trees, their Ca contents receive particu-
lar attention by forest soil scientists because of their influences on the exchangeable Ca
contents and the acidities of the soils. Furthermore, the latter affect the activities of the
soil microflora and microfauna.

Some attempts have been made to divide the forest tree leaves into groups according to
their Ca contents. LuTz and CHANDLER® divided theirs into three groubs, i. e. more than
2%, 2~1% and less than 1%. In this country, ASAHIV classified them into five groups, i. e.
more than 2.0%, 2.0~1.5%, 1.5~1.0%, 1.0~0.5% and less than 0.5%. According to .the
latter system, the C. obtusa belonged to the rich (2.0~1.5% )~medium (1,5~1.0%) grou-
ps, the C. pisifera to the medium group, and the B. Maximowicziana to the low (1.0~0.5
%) group.
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4-2. The changes in the decomposing process of the freshly fallen leaves (the composi—
tions of the F, H and H-A layers).

4-2-1. The compositions of F layers.

Comparing the compositions of F layers of the tested forests with that of their freshly
fallen leaves, the increﬁ‘lents of N and P contents and the decreases of C, Ca and K contents
were clearly recognized. The Mg contents of F layers were decreased except that of Prof,
1 and 2 as compared with the freshly fallen leaves.

According to the progress of the decomposing processes of the leaves by the soil micro-
flora and microfauna, the losses of the carbon compounds for their energy sources and the
maintenaces of the nitrogen and the phosphorus for their body materials induced the rela-
tive decrease of the carbon content and the relative increments of the nitrogen and phos—
phorus contents of the F layers-in comparison with the fallen leaves.

On the K contents, previously, the author got similar results on the larch forests
belonging to mull®, The K of the freshly fallen leaves would be easily leached out by the
rainfall without any relation to the progress of their decomposing processes.

On the leaching of K of the fallen leaves by the rainfall, LUNT confirmed the rapid
decreases of K contents of the fallen leaves during winter®?”., Furthermore, as undermentio—
ned, the results of the decomposing tests of the leaves under natural conditions confirmed
this finding.

On the Ca and Mg contents, their decreases in F la};ers as compared with the con-
tents in the freshly fallen leaves with a few exceptions on Mg were characteristic of the mor.
The production of large amounts of the acidic substances during the inferior decomposing
processes of the leaves on the mor accelerated intensely the eluviation of the bases. As the
author previously pointed out, the Ca and Mg contents of the F layers clearly characterised
the decomposing processes of the leaves of both types of humus, mor and mull®.

On the pH values, their changes in F layers were variable and showed no certain ten-
dencies, The author’s previous results showed that they increased in the F layers on the
mull, but they were variable on the mor as in these sampling forests?. As undermentioned,
the facts show that the pH values of the leaves rapidly increase at the beginning of their
decomposing processes and after that they decrease gradually as suggested by the decompo-
sing tests of the leaves in the forests under natural conditions, Therefore, the pH values
would be affected by the degrees of the progress of the decomposing process.

4-2-2. The compositions of the H and H-A layers.

On the H layers of Prof. 2 and 3, the decreases of C and Ca contents, C-N ratios and
pH values, slight decreases of P contents and increments of N, K and Mg contents as
compared with those of their F layers were recognized. The elucidation of the causes of
the increments of the K and Mg contents in the H layers must be left for future study.
The other changes would be induced by the above-mentioned effects in the decomposing
process of the soil microflora and microfauna,

In other forests, the H-A layers containing a fairly large amount of mineral matter
were formed under the F layers. The decreases of C, N and Ca contents, C-N ratios and
pH values and the increments of K contents in the H-A layers considered comparatively
with the F layers were recognized, Furthermore, their P contents were decreased except
Prof. 6 and 7, but as regads their Mg contents no certain tendencies were observed. These
were induced by the mixing of the surface mineral soils that were poor in N and P and rich
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in K into the H-A layers,

5. The decomposing tests of the freshly fallen leaves
in their forests under natural conditions,

For throwing light upon thé decomposing processes in detail, decomposing tests of the
freshly fallen leaves of C. obtusa (Prof. 1), C. pisifera (Prof. 4) and B. Maximowicziana
(Prof, 8) were done in each forest under natural conditions for one year after their
defoliations,

After removing the organic matter layers in 1X1m, a nylon net was laid upon the sur-
face mineral horizon, The net v&;as covered over 5~10cm in thickness with the freshly fal-
len leaves, Their decomposing processes proceeded under natural conditions, A part of them
were collected at the beginning of April and the rest at the end of October in the following
year,

The changes of the nutrient compositions are shown in Table 4,

In April of the next year, the increments of the N, P and Ca and the decreases of the
C-N ratios were recognized in every case. They were not so distinguished on C. pisifera in
comparison with C. obtusa and B, Maximowicziana. The K contents were clearly decreased
in all cases, but the changes of Mg contents showed no certain tendency. The pH values
of C. obtusa and C. pisifera increased clearly but that of B. Maximowicziana was changeless,

The region in which these tested forests were located was under very cold and humid
climatic conditions and subject to snow drift over 2m deep. A very interesting fact that is
that the above-mentioned changes in the compositions of the fallen leaves suggested the
gradual proceeding of their decomposing processes during the winter under the thick snow
drift, And as at the beginning of April of the next year the field observations revealed that
the tested leaves were more dark in color than they were in the previous late autumn the
above-mentioned suggestion is well supported.

The vigorous decreases of K content during winter in every case are worthy of note,
since they suggest that the properties of K in the leaves were remarkably different in
comparison with that of the other elements,

At the end of October in the next year, just one year after, the increments of the N
and P contents and the decreases of C-N ratios proceeded more remarkably than at the
beginning of April, Their K contents decreased, but their decreasing rates were more gra—
dual than during the winter,

The Ca contents of C. pisifera increased gradually, but those of C. obtusa and B.
Maximowicziana were changeless, The Mg contents decreased in all cases, The pH values
of C, obtusa and C, pisifera increased, but values of B. Maximowicziana were changeless.
In the autumn of the next year, all the leaves tested were darker in color than in the spring
of the same year, and they were cracked in fine pieces,

The author pre-supposed from the data on the differences of the compositions between
the freshly fallen leaves and the F layers that in their decomposing processes the decreases
of the Ca and Mg contents and the pH values (except C. obtusa) would take place. How-—
ever, the above-mentioned data were contrary to the author’s anticipation.

The decomposing process of these leaves would not proceed until similar stages of the
F layers from the view point of the C-N ratios. This would support the following opinion
that, even on the mor, with an inferior decomposing process of the leaves, the production

of the acidic substances would be' less because of the consumption of the easily decomposa—
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ble substances by the soil microflora and microfauna, and it would induce relative increments
of Ca contents and the pH values, After that the decomposing processes would shift to the
stages in which the undecomposable substances are attacked by the microflora and microfauna
and the production of the acidic substances would be gradually increased. It would induce
the eluviation of the Ca and Mg and the decrease of the pH values, Furthermore, the above-
mentioned results on the tested leaves suggested that the Mg were more easily eluviated
than the Ca.

Unfortunately, the unexpected transferance of the author from Kiso Sub-branch to Ka-
nsai Branch resulted in the discontinuance of this test for more than one year. The author
hopes to confirm the above-mentioned hypothesis in future by conducting a similar design for
longer periods,
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