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Studies on the Accumulation of the Organic
Matter Becoming Decomposable through
the Effect of Drying a Soil

II.

The Effects of Soil Clay on the Decomposition

of Straw and the Accumulation of the Organic
Matter Becoming Decomposable through the
Effect of Drying a Soil

TaxasHI YosHIDA, HipEAKT KAl
and Tocoro HArRADA

Laboratory of Soil Fertility and Plant Nutrition,
Faculty of Agriculture, Kyushu University, Fukuoka

Wt g B 38 B RS0 —oT,
ZOEEBEELT IiEd ik 2 BRI O 2P H%
EYOEE & BHEICBRLTOS. ko HEER
(Allison et al., 1949; Fik, 1963; Aomine and
Kodama, 1956) ic k3 &, #itil@F & L THEEYR
BIUOBEYHPER T IBECHEYE L EEREE
BRL, Z=OERAIEL THEYOERE, Y&
FERLEECHELERIFTLELIONTV S, Z0E
BOREG, HIEyoBERIcX>TRY, —fRic=
veE)uFA b BLTTE 7 2 VRELTREL, »
YA FREETIASVEEZEL SN TS, kD
COBOHERMREOSVELEREROTT LD
NbonE L, HEMIKBETINRARSTLLESE
V. FRRRCET 2EYOFELES OHAE
TH 5 ETRMERY OERCT 2L OfERicE
LTid, BEAERESTROR TN,

AR (FHES, 1972) KWRLAEMIEEBS IOEE
Wi eRicd 21 BERNCTEOLERTE,
b & DB L% OBETERT 3 E0EME
By OERICGTT 2 LoBR O # B d HiohThit
{, ERBITORRBREOESIBZTNOKEDTRDE
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ERRFTHREEpPAD NIz KBTI, FIEHT
ROz 8E» oM +ES 2L, Thit b & BE

U, ALLEE27ED, ¥itaBB XU EREHARER
ZTEMHTRD O REOEELE KOS EE Y
OEBELE L. BBAERIERABRORL
3IBORE, $abb EBEEER EZ ERLENSE
H, WEERA L &08 JOWELE R LT
ZhENTIRbhic. Boh/EREd LictEhT
OH Y OEEILE LU REE B OER & 1%
T OB E DBRIC OV TERET LD,

EBRMES XU FHE
1. BRESREHEHLAVERETICEI3 L
B+ OEE

ERREEREEASGT ToMmb o REOEELE
L OB B OERICTT 3 1B o2
B9 2RI T oL BT Dk,

BERICR L7 M-, K-%JIRN, A-EB X
Y, B (Bl - HE, 1967) ic kb 18k 42 5
L. ZOM-EEDE 0 INE(LAVY 2 AERT
WE L7, 80°C oBEKERGTTHIEEL, B
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Table 1. Chemical composition of rice
straw used in the experiments.

H.0 17.4 (%) Ca0O 0.31(%)

Total C 33.8 MgO 0.13

Total N 0. 554 Mn,0, 0.02

C/N ratio 61.0 Orgauic

Inorganic Cellulose 33.73
SiO, 9.82 Lignin 21.08
P05 0.24 Crude-protein 3. 46
K,0 2.42 Crude-fat 0. 80

LTI Ay Yy 2DfEBEL. TOXSICHREL
Fo R AREIOR Lcl GERD) EBAL, Mt
458 0% DAL ESIUW 100g i Table 1 i
RUIELFERE S DL S K (K30 2y v =)
400 mg EIRINES L, BE@licAh. chicHid
FIEOKBER (1:5) 24 /%252 LTHYD
0.4ml & XUMEEEERE (FE5, 1972; P, K, Ca
BLOBEEREET) ZHRMNL, S 5CEEKEM
ATEREKE © 60 % 0 KRB ICLI. ch%k
30°C ofERBZDIc 85 HRKE L, #4453 CO; &
RS TR U EBICEDRIE L. Sk
#& 70 H Bo Skt o B ot a iy o SR E R
R L 7c s AECMERSIR) il L7z,

FR2. MREBALAZRETICHIIZLEN LD

g

MEBARA TR 2 b b REROMRLE XU
S aERY OERICkd 2 L L 0BT
ZEBRAER, TROFHEDARER L 0FE Ll
FAFTH 3.
ARERICBOTCIRER 1 THO 18 T ofhicsr
iR L7 M-EF, K-K¥, A-JIFEHEX DR
Uit s Ui, MEY~OERENELT
BATIES LU 100g ¥YN&ELT 62.3mg iT
YT B EOWMBENRAL -4 T cib b ORIt
EERETIL DI,

EE3. WEREMBALAXHTICSI2 8D

2z

SEREBHEE U THZEHRALEZET ToMmbh 5
OERILE KU BRI OERIC K 5 1k
T ORECET ZERIUT OHETITR D/,
M-5H, K-#%NA, A-ERoKLENE L%
EBA&L, MiteE 10, 20, 40 ZOAT HEERERL
Jo. oI M-FPEERAC TR L B XTS5 %0
FEOHEH L. ThomtEERRCT51EREX
Uz 100g 4y N & LT 22.8mg ic#HY¥ T 2ED
WEE WH L. BEZ2BA L &1 5 X0

10.0 g ic EECfE D 51K 400 mg 27 INEE L, B
1 DEE L A LEAHKEL, 30°C ORHET T 141
HEREEL 7. BRI ficsk L TRs CO, 8%
BREAICHIE U7z, S8 4 HBEORA T
KUOBICER LT 3 it E R E L.
Pttt A RE U TEo AT LEE M-
BH-40 o X KBLTCEER o, 1Eo
BEHLL LB ERT. M-, K-, A-Z%
NEREEE ey aF A, BV FA
b, TRT=2VTHBIEERLTN S, B HEL
BHtoEERAE (CEC) LzoX BN
g% Table 2 iR L 7.

Table 2. Main clay minerals and cation
exchange capacities of the soil
clays used in the experiments.

CEC .
\ Main clay

Soil clay (mi{;gog) minerals®
M-Ariake 65.3 Mt.
M-Nagano 82.8 Mt., KI.
K-Oono 22.0 K1,
K-Ushirokawachi 33.4 Kl., Hl., Chl.
A-Kawaminami 45.9 All., Imo.
A-Choyo 38.2 All,

* Mt. : Montmorillonite, K. : Kaolinite, HL :
Halloysite, Chl. : Chlorite, All, : Allophane,
Imo. : Imogorite.
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ER1. SBEERERALAVRAFTLCSITS L
T OBE

(D FeboRECHEBIE

Table 3 iKWB XL 40 BEEGAKXALL
BlekiF a5 7, 30, 85 HElOMb o RBEOEHL
RAERLI.

A-EBE-40, K-%JIIN-40 BXU I BT 3D
LRERD 85 B o LERIZ 47~50 Ot H b,

| EEERiC REQ B bR, 30 BREIO HEML

Fi3 A-EB-40, K-%)IIN-40 B L0 Fp D7,
M-FH3-40 To 85 HE OMELRIF o LS KT
HTOERMAERID 10 BLLEE »of. RO
ELOBT 0 o BRI R T WEMD b RAEDHE
BARABTROIARE S M-AR-40 THRb/HEL,
A-EBB XU K-#JINT fhiMEE Ry bD &
Bihs.
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Table 3. Mineralization rates of rice straw
carbon in the soils and sand
without nitrogen fertilizer.

Incubation period
(days)

7 30 85

Soils

M Ariake®#-40%¥* 16.4%| 30.2%| 36.4%
K-Ushirokawachi-40 16.0 40.0 47.1
A-Choyo-40 16. 6 42.0 49.7
Sand 17.6 36.8 47.6

* Main clay mineral, M: Montmorillonite,
K : Kaolinite, A: Allophane
#** Place at which the soils were taken.

**#* Clay contents in the artificial soils (%)
which were made by mixing the soil clays
with sand.

Incubation methods: Amounts of straw added

to each soil; 4.00g per 100g soil. Moisture

contents; 60 % of the maximum water holding
capacity of each soil. pH at beginning of

incubation; 6.2. Incubation temperature; 30

°C. Incubation period; 85 days.

(2) ZoBEEBRMOEHS

¥E 10 HED £LEBIUODIERSNTVEE
TEEERYOEREE 80°C OXETHRIBME L
FCEiIckDAEIEL, FOHR%E Table4 icR L
7z.
HBMEREEBRED NSV BB LU K-%JIIR-
40 LB TETREERYO $RERS L, ERE
BHD 5 ~ 6 s | BlOIRRIMIEIC XD TERLL
7o, BEEHREORENEVE) nF 4 FEFER L
G¥Ed3d M-BH-40 3L 7o 7= 2EEEL
&g 3 A-EB-40 KB 0Tk | EowREnE
WEDT2 BEEDOEREBRESERIL S,

EB2. MEERALARETCHST2L8ML0

-7
M FWbhoRECERL
FE100g ¥y N L LT 62.3mg icHHNT 2%

Table 5, Mineralization rates of rice straw
carbon in the soils and sand treat-
ed with ammonium sulfate.

Incubation period
Soils (days)

7 30 85
M-Ariake-40 21.3%| 35.1%| 52.8%
M-Nagano-40 18.1 42.5 60. 3
K-Oono-40 9.3 29.1 45. 4
K-Ushirokawachi-40 14,7 40.9 56. 0
A-Kawaminami-40 20.0 47.2 63. 5
A-Choyo-40 25.7 51.5 66. 4
Sand ‘ 16.1 | 35.7 | 56.0

Incubation methods: Amounts of straw added
to each soil; 4.00g per 100 g soil. Amounts
of mineral nitrogen added to each soil as
ammonium sulfate; 62.3mg N per 100 g soil.
Moisture contents; 60 percent of the maximum
water holding capasity of each soil. pH at
beginning of incubation ; 6. 2. Incubation tem-
perature ; 30°C. Incubation periods; 85 days.

ZHALEGETTOR BB 2Tb O REDE
(24 Table 5 IRz

3% 85 AMoRRERE LS 2 &, A-RHit%E
GUHECBY 2EBMAEIRIEL Zoh T A-
ERG-40 itB 1 2 BIB(LEBL T4 P 2EFATY
5 A-JIE-40 KB B2 IO ENE,L D M0
tETiE M-EF> K-%)IIR =8 =M-FH>K-
REF OIEICERLRITEL, ZEELEHoBRE L
EENRERIBES A TR D, TER GO’
BRllcadTa s e, 2: 1 B0+ 4 FHEET 54488
BT BERER M-EF>M-F8, 1: 125+
EXELTZETE K-#IKR> K-K¥T, 0
hiEEEREEORESVLEE BT 2
BALEOHHBKTH DI,

Table 4, Accumulation amounts of the organic matter becoming decomposable through
the drying effect in the soils and sand without nitrogen fertilizer.

Total organic Amounts of carbon mineralized BT
Soils ) carbon through the drying effect* Miner alolz)atlon
(C mg/100g soil) (C mg/100g soil) %
M-Ariake-40 865 15 1.7
K-Ushirokawachi-40 729 39 5.4
A-Choyo-40 700 16 2.3
Sand 750 40 6.0

* The amounts of the organic matter becoming decomposable through the effect of drying a

soil.

** The percentage of the total organic matter accumulated in the soils and sand.
Incubation methods: The same methods as written in Table 3,
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Table 6. Accumulation amounts of the organic matter becoming decomposable through
the drying effect in the soils and sand treated with ammonium sulfate.

Total organic Amounts of carbon mineralized : soogr
Soils carbon through the drying effect Mmer?;z)atlon**
(C mg/100g soil) (C mg/100g soil)* ©
M-Ariake-40 687 28 4.1
M-Nagano-40 587 39 6.6
K-Oono-40 786 15 1.9
K-Ushirokawachi-40 636 27 4,2
A-Kawaminami-40 537 47 8.8
A-Choyo-40 493 25 5.1
Sand 627 14 2.3

* The amounts of organic matter becoming decomposable through the effect of drying a soil,
#* The percentage of total organic matter accumulated in the soils and sand.
Incubation methods : The same methods as written in Table 5.

M-FH, K-%)IN, A-ElE, BicBir 25EE 85
HREOMH 5 KR O EL EB 1 0fEF (Table
3) LHETEE, REOWHA K LoT REOERL
RIWTHE %, K-ZJIAN-40THI %, A-EBE-40
TH17%, M-BIH-40 TIZNI6B LA LE. T3
bbb, fiboRRBEOERbICT B ORRIT
BB 1: 1 #EaattEcB0Thsl, 7
B7=vEX0 2: 1 BLEEULEICEONTRE
MHoTz.

) GoEHEENoERE

EE TVHEREDO BB IUBIERSNTOEE
SEMEEIOEREE 80°C 0BT TR NE S
Witk OAIEL, ZDEE%E Table 6 [TRL
7z

1 B ORI T X > THEEIL L TR S0t
BRYOLERERYCTST 2581, A-IE>M-
EBF>A-RBE>M-F = K-%JIN>K-KEF =1
DIRIC(EL, FERTEGHOTE L OEFEN BRI
S Tlsp D, EEH Y OB LM%
W as, 201 B e FihE T2 HETR
M-EE>M-EH, 1: 1 3+ % FikE 32 18ET
BK-BIIRA>K-KF, 7o7=viIksds4iE
Tk A-JIE> A-EEcgnd CEC oX& 0K
T OFHEV BT IRMERY O ERERSE» O

M-5#, K-#%IIHN, A-EE, DesJ350%
HHERY OERRE EE 1 (Table 4 DR E NI
T3E, TOERRIMEZOBRAIC X D> THTIRER
L, K-#NALETHEPICHED LT-h, M-FH,
A-EETETRRN2ECEok.

Table 7. Mineralization rates of rice straw
carbon in the soils and sand treat-
ed with ammonium nitrate,

Clay Incubation period (days)
contents
(%) 9 r 30 I 78 ’ 141
M-Ariake

40 23.2%|  38.8%| s51.8%| s57.9%

20 21.1 36. 8 50.0 59.1

10 21.0 37.0 51.6 61.8
5 20.5 37.9 52.9 62.6
1 23.1 40.5 57.0 66. 8
0% 20.7 39.3 56.7 67.9

K-Ushirokawachi

40 17.5 40, 2 53.5 59.0

20 16.5 38.9 52.5 60.5

10 20. 2 41.1 56. 6 62.9

A-Choyo

40 25.2 42.5 55.5 61.0

20 26. 8 42. 6 57.4 63. 2

10 29.9 46.0 58.3 63.8

Sand
0 1 20.7 ‘ 39.3 [ 56.7 l 67.9
* Sand

Incubation methods: Amounts of straw added
to each soil; 400g per 100 g soil. Amounts
of mineral nitrogen added to each soil as
ammonium nitrate; 22.8mg N per 100 g soil.
Moisture contents; 60 percent of the maximum
water holding capacity of each soil. pH at
beginning of incubation ; 6. 2, Incubation tem-
perature ; 30°C. Incubation periods; 141 days.
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EE 3. WREHALAZETICH TS IEN LD
(D feboREOCERL
FE100g¥h N & LT 22.8mg [N AWE
EHALIEETTORLES LUBICB) Wb 5
BEOELLEE Table 7 ICRL 72,

b b RBOER T 38 oaEOR K
DNTH B E, BEFHOEE L >TEEDHDLN
FHREZCEPEDLNE. M-FH 20 TAs5L,
0188 (30~T8 HiE) Wi #ita8 5 ~20% OLBET
DEBALESF SN S, HEFBPERIVELT
/75 Th TR LA 3EENSD. K-
BNATRMNLTSE 20 % LETOEBESES N
SIM-EHOEEEHENOERSTED Shi. AR
Boduwihofics o ltaEoELLER
EMb o REDOERLENE S, BEEat1EE
LB 3R O RIZOEBLELRT 5 &, WE
{LOPHRITE, L0 TRb o REBOEBLE{ZED 2
WiFIEd 3 kS BEEMBO OB, TOEREESL
VCZ20BEFOHELNGTRELIAEOZDB IV ZORE
B EoTREZ, thdbnl E3TEELIRMO oK
FEof et Uigl & EEOTE OBEEEE LT
BT EERBLTOS.

3% 141 BElo&Eic B 3R D IRFROHERIL
EHEBLTHB &, Hitag 10~40 % OFEHTEY
FThoiesnThitaBOENBERIERR
WS, 2O EEBEICLTI~4BRETHD
2. BIcBY 3 0 5 REOEBLERIE 67.9 B TH
F%& 10~40 % 5FH LT 3 LB BT 3R X
Y 4~10 % Ehot. Fi, WTFhOKIEERRE
WThH A->K->M-+ ol EE LR RO B
Khoth, TDERNSL, BRIFET2~4ZE
ETholk.

&S XURIBY 3D O KR OEBRLICET
BRRAAOEE KB 1 (Table 3) DR & HE
LTHET 2L, £0%FEEF M-GH-40 K80 Ti
bREL, ROTHT, K-H#NKN-40 BLO A-F
B-40 iIcBWTid/hapod.

L Ef, MEHASETTO Mib o REO HERER
(Table 5, $#EIHOH) LHBLTAHBE, Bh&
O M-FEA-40 TREEBEROBHERDITVIC
b 53 (B : N 62.3 mg/4i% 1008, W%
HiF: N 22. 8 mg/+3 100 g2), WELHELETTO
EBRAER ok (B WEK 35.7 %, BEX
39.3 %, M-EHH-40: &KX 35.1%, %KX 388

%). 7o K-$)I1N-40 TRGEHASET ik
BIMBEEROBARRHELHARET O b Olch~
THRNE bbb b, WEOERLRIAZTL
Dfc (BiZX : 40.9%, WEX40.2%). A-EB-40
TRREZHASETOL DI L TRZERARMET
TOMBLRIZEL B D7 (LXK 5L5%,
ZX 42.5%).

2 ZRRUEENOER

RS ET IR BT 141 BREE L 24808
80°C LM TIIMMKEL CHBELL. ThicA
/¥ a s ERBEE) LKEMA, &5ic 30°C
OEHTICBNT 15 BEEE L. o 15 Bifics
PRI OB L TR R B E B LR
BrsdEos 15 BMEERE k- 2EGS D
REmBELZRITEL, Z0OERE%EZ Table 8 KRL
7. WL S ORKREBEOEEFZIHREL,
B E R O EREOREELE L.

1 B OERATLEII X5 TRIEL L TRz Bk
BRYOLERERYICHT 5 Had, M-AHB X
T K-BINATRELIEE 10~40 % OBPHTAE S
Zixishot. MEHCHEEESE 0% TOLDT
BT EEoS» HEREREEGE B0k, A-R
BTEMIAEOEVEZOEREGRET L B
B 3 ESBEERYOEREE 3.5%) &, A-
EB-40 B.4%) #BOTHFN0 1B BF 3 &
DHNEPOR. FIHEEE 208XV 0 LICEBT
3B iERY O £ERIER K-#IIKn>M-FH
SA-EBOEIEL, BEaE10%01ETIE K-
BHR> A-EE> M-FHOIFICE» D

BEZEAHBES DT, M-E-40, K-£)iI15-40,
A-EB-40 3L Wik 3 GOREEROER
REER 1 OfER (Table 4, 85 AR & OB
LB MRV, BEREAOHFRE M-FE1-40
(EREHELTS, WEHEAG6.9%) TRHKAREL,
K-%)I1N-40 (2R s. 4%, WLk 9.69%)
BIOA-EB-40 (EREWAE2.3%, m2H34
B) CBNTHAED N BPCRHEBHAOEA L
Bk, WMEZOEAIc X > TEREE (BREHA 6.0
%, TEERMER3.5%, WMEHHE23%) BET L.
LD LETORERMZDEZALD/NShDMk.

FEEAEBIVEZORERRER 3, WE
WAL 72K 2 OfER (Table 6) & s s &,
M-&H5-40, K-#)IIF3-40, B ToOBSRtkE#Y O
EFOE L CRMEOMAY, EREAENDEVIC
bbb b, MEOHERBIC B2/, A-EE-40 T
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Table 8. Accumulation amounts of organic matter becoming decomposable through
the drying effect in the soils and sand treated with ammonium nitrate.
Total organic | Amounts of carbon mineralized for
Clay carbon 15-day incubation (C mg/100g soil) B Cywr (BO—(CH***
COICIE;I)“S A Oven-dried soils Fresh soils (B>—(C A
© (C mg/100 g soiD) (B) (&)} (C mg/100g soil) (%
M-Ariake
40 569 70 31 39 6.9
20 553 81 43 38 6.9
10 517 76 39 37 6.2
5 505 71 45 26 5.2
1 449 63 47 16 3.6
0* 434 60 45 15 3.5
K-Ushirokawachi
40 554 84 31 53 9.6
20 534 88 37 51 9.6
10 502 79 32 47 8.4
A-Choyo
40 527 52 34 18 3.4
20 497 60 33 27 5.4
10 489 74 38 36 7.4
Sand
0 434 60 45 15 3.5
* Sand

** The amounts of the organic matter becoming decomposable through the effect of drying a

soil.

#*% The percentage of total organic matter accumulated in the soils and sand.
Incubation methods: The same methods as written in Table 7.

BREZHEHAOFBEDTH .
% ®

ERU-ERERIE, Do L2 0B
BTHERT 3 50 REERY oEFickT 2 LKL
DHBPERREERNAOFELS XOHASh 3 ER
BEROFBICLOTESCEARLTNES. /%
hOEREZROMD & OERLE XU ST BEER
YOERICHT A HANEY, NiogEsX*HE
BLoOBBICEA D TRSACEARLTVS. 2OTE
g oE S iRk 2 ERAE L EESD
b, ThEELTRD > OER(LE XU ETREEE
YOERCBERLTHARC EERE LTS, Table
9, EE1l, 2B IOERKTIECBY 38+
Bho FRESRELAIEL, ER0EREERL
7. ERICEROERRILLOBES LU LEE
FHBRROBALMIC X>TE . EXER*EH
LTOROEHETIRBV TR, SR e sRER
BOEZFRAE Bh2LY, BEEAZET <1,
M-EEF>A-JIE> M-FHA>A-EE> K-#)I1R>

K-XE> holic #RERRE BT L. ThEE
EWNTamoEEics s 2 vwInd CEC okx
HtEETHETOERROABEL DI WELE
ALEEETTR, LdFhot@EgtiesoTdit
BEOZVIEREROEERIET L, 2ok
ToRER M-FlLoss K-#INELLD S
BHAREhol. A-EBNEITINIEE 0S50
BTOERERRIZTNEBEL LD, 20 XU 40
BOTETOEERI LB LD

DT e oMb b oflts KOS R
YOERICTT BHBIONWTHA DERERS 5.
) WEbHoREOCERME
ERIEYOEBRBY )V ~T 47 7774
~EEZoN, BEYOBEZREORBREDOEDB X
CrxOHMEEcEEsn 3. B TZ O]t
BEEN(ETY 5 KT, MEYO BREEEIE
TL, #EYEEZET T 5 SRERNERET
(Table 3) o M-FH-40 K B 3 Fib bRE DM
BLEL XUESREERY OERES O EL X
VW TOZNIHER L TE L L {Er > BR R HED
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Table 9. The amounts of nitrogen accumulated in organic form.

No fertilizer (NH,),S0, NH,NO;
Soils Accumu- Accumu- Accumu-
Org. N lation Ore. N lation Org. N lation
(mg/100 g) &) (mg/100 g) (%> (mg/100 g (%
M-Ariake-40 21.9 98. 6 53.0 62.6 39.5 77.8
-20 40,1 89.1
-10 41.0 91.1
-5 40.1 89.1
-1 40. 5 90.0
- 0% 21.7 97.7 40, 4 47.8 41.5 92.2
M-Nagano-40 66. 4 77. 6
K-Oono-40 42.0 49.7
K-Ushirokawachi-40 22.4 100. 1 49.7 58.8 39.7 88.2
-20 40.0 88.9
-10 40.3 95.5
A-Kawaminami-40 62.0 73. 4
A-Choyo-40 22.1 99.5 51.3 60.7 29.8 66.2
-20 33.8 75.1
-10 42.5 94. 4
Sand 21.7 97.7 40. 4 47.8 41.5 92.2
Amounts of nitrogen ad-
ded (N mg per 100g soil) 22.2 84.5 45.0

* Sand

Amounts of Org. N accumula’ced><100

Accumulation % =

Amounts of nitrogen added

Incubation methods: Amounts of straw added to each soil; 4.00g per 100 g soil. Amounts of
nitrogen added to each soil; 62.3mg N (as ammonium sulfate) and 22.8mg N (as ammonium
nitrate) per 100 g soil. Moisture contents; 60 percent of the maximum water holding capacity
of each soil. pH at begining of incubation; 6.2. Incubation temperature; 30°C. Incubation
periods ; 85 days (no fertilizer and ammonium sulfate) and 141 days (ammonium nitrate).

NDEEDOHHABESEP DD LTk B LER
shp. HERTE, BEDRIEERPOERER
RIFT 5. THEEARRDOEBEERE HBEORERE
EREOMIITEHEERNS D, BEY~0EROM%
BEEILEELC X 2Z2RORERBHICEEIN
BEVAD. FBRMRISHT T NHN Oy~
OEHAEEI L+ CEC 0 R&SBXT NH;
O it 2BEREBADL (FEHE, 1961; AR - &
7, 1961) DX REh s LBEESNS. £CT
KisHho NH; BEICHT 3 SR LBl L o¥E
DOREZLITO FEIcX>T #~i. NH-N 100,

200, 300 ppm @ BEZAWE 5.0ml T £tk 1 &
0.25g %7-4% 1.00g |/inL, chichwzviEinz
TIBMRE L%, BODHICXYD, BREDER
WL, Zothp NHeN EEiZ Conway OHBEE
BICEDOTEE L. 20 $EE % Table 10 i;RL
fo. TORRES LK IIE ik 3 NH; olkE
BEFEL, CEC kkxd s LEHA & FELL

CEC icxt9 5 NH; oZE &k NH; o¥it~o

BEBEEATOKR: SEE®RT 250T, M-EF>K-
BNR>M-FH>K-KEF> A-JIIfE == A-EBI L
D& DT,

B (1961) i3, B4 oL+~ NH; 0E#
BASEREL, NH; © Cafit~0BE#EANRZ
2: 1 BRI AT E LT 3 BRI TROKRE L,
Tu7aVEFELT I TRbNIVCEE
RLTH3B. RERTE LN LROKFIZEEDR
Uitz iE—E LT 3.

Table 10 /R L 72 EBRBERE, WMEERAZHTIC
B 2RO L OEBEER (EBR2) kbt 1¥E
B O NHi-N BE +isbb #EH~o NH; ©
HHARBE R >K-KE>A-BEB>A-IE>K-#)1]
AS>M-FIR>M-EFOIRICEP 27T EE2RE LT
V3. ZOIERFE A-R¥ELE % #isL & LT Table 9
R U R Z AL TIC B 3 BR0EREDED
EFE—HKLTWE. Fibb, coc izt 100
g3 NH-N % 62.3mg AL &4 TicBs T
REEG~O NH; OLHAME OENRHEEHESE
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Table 10. The effect of soil clays on the concentration of NH,-N in solution.
Amounts of soil clay added (g/5.0ml solution*)
CEC N B «x | Adsorption percent
Clays (me/100 g NH,-N in soln, NH,-N adsorbed of CEC

clay)l l 0.25 1 1. 00 0.25 1. 00 0.25 1. 00

M-Ariake 65.3 | 100 PPM™| 44 PPM| 57 PPM g oM 5 gMel 453 B 4 %
' 200 105 50 13.6 ! 5.4 20. 8 8.3
| 300 189 84 15.9 7.7 24.3 11.8
M-Nagano 82.8 300 72 — 32.4 — 39.1 —
K-Ushirokawachi 33. 4 100 55 19 6.4 2.9 19.2 8.7
K-Oono 22.0 300 272 — 4.5 — 20. 4 —
A-Choyo 38.2 100 78 61 3.1 1.4 8.1 3.7
200 162 116 5.4 3.0 14. 1 7.9
300 251 179 7.0 4,4 18.3 11.5
A-Kawaminami I 45.9 300 241 — 8.4 — 18.2 —

* This solution contains ammonium sulfata corresponding to 100, 200 or 300 ppm NH,-N.

** me/100 g clay.

Experimental methods: Each soil clay was weighed into 5.0ml of the solutions containing

ammonium sulfate with a few drops of toluen and mixed by shaking for 3 hrs.

Then the

concentrations of NH,-N in the supernatants were determined by the Conway’s micro-diffusion

method.

ROERS B BT 32EE RLTHS. BB
A-FHEtic BT BHAME HRICOV TR RiIKEE
3.

DXIC NH; OMEY~OUIATRE LEBEERD
ERELOMO LR L 720 & sBREMRET 2ERT
WE XU M-FI-40, K-KE-40, A-EB-40 icff
HoERML Fbo BMEL0%), hic 1
100g %9y NH,N &17T0, 1.0, 2.0, 4.0, 10.0,
20.0mg KNI ZEOWLEBAL, ER2 OHES
CRABOSHETICBOT 30 OEER L. BEKT
BiICEHERO BHEBEERE L EEL, TOKBRE
Table 11 KR L 7. ORI S AN NH; 0%
EGAOHIRBENENEEZ OB XY K-k
B5-40 ©i3 NH-N O FE S 158 100g Zvzh
F 408X 10.0mg Pl kicis 3 & HIBREET 3

EBERENZ 1Y, NH; ofiEomnt
BTEROEHBRIETT 5.

X D ICEROBRILICH T 5 i oA TN
KB BIDIERO BELO BT % REFIC B L
7z. $HbHB B B XY M-FiE-40, K-2)i1p3-40,
A-ERG-40 Kb oERML (4.0%), chictig
100g %y NH-N LT 428mg ic 4T 28D
HEEHAL, ZR2 EAROFKETICBNTHEREL
72. 2, 5,9, 15, 30, 70 HigicBR O M L, KtiEd
DEBRBERESHAIE L. Z0#2% Fig. 1 KF
Lic. EROFRLOBFR, TEOBEick>TE
Dfc. BDOWTRS L, HBELRABICEROBRIL

Table 11, The amounts of mineral nitrogen
remaining in the soils and sand
treated with different amount of
ammonium sulfate after 30-day
incubation.

Amounts of NH,-N ladded
. mg N/100g soi
Soils (mg N/100g soil)
0 ] 1.olz2o0 | 4.0 ‘10.0]20.0

M-Ariake-40 | tr. | tr. | tr. | tr. | tr. f tr.

K-Oono-40 tr. | ftr. tr. ir. 2.2 8.9

A-Choyo tr. | tr. | tr. | tr. | tr. | tr.

Sand tr. | tr. | tr. | 0.2] 4.4]11.2

Incubation methods: Amounts of straw added
to each soil; 4.00g per 100 g soil. Moisture
contents; 60 percent of the maximum water
holding capacity of each soil. pH at begin-
ning of incubation; 6.2. Incubation tempera-
ture ; 30°C. Incubation periods; 30 days.

METT 50, SHEKR—BEAERSh-ERO0—
WHERLL, Z0% 30 OEER AicaR bt
Tl Z0BBOTHEBECFRILESNEROE
BOEST A ENRED NS, ERoakbico
WTHERORRET B LROBEY TH 3. MOE
FEOEBLEER M-BH-40 B TREL, A-
EB-40 penickE, H-®%IIA, BoIHIcE,D
fz. 9~30 B F TOEROBRIEER A-RE-40
TRbLHEL, A-EBH-40>M-FH-40>K-#)I1A-40
>SWOIRICEP D,

ChoDERI L 100g 50 NH-N % 42.8mg
WRLUSETTE, NH Ot~ ORBRED
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soil M-Ariake-40

A-Choyo:40
K-Ushirokawachi-40

50

o0
o
=]
S~
[=1)]
g
Z
20 F
T .
0 50 (days)

Incubation periods

Fig. 1. The amounts of nitrogen accumu-
lated in organic form.

Incubation methods: Amounts of straw
added to each soil; 4.00g per 100g soil.
Amounts of mineral nitrogen; 42.8mg
per 100g soil as ammonium sulfate.
Moisture contents; 60 percent of the
maximum water holding capacity of
each soil. pH at beginning of incuba-
tion; 6.2. Incubation temperature;
30°C. Incubation periods; 70 days.

EOEFRBEC L 2 EROFRML, b b
YOBIEC & DT AR {E THBCEEZRLTY
3. 12 A-BB-40 TOEROERILD K-#)IN
40 KBIFBLDD, ThddEEKE M-FIHE-40
KB 2 X0 S EEICHET L SRBANT, COR
KDWTRBICERT 5.

PIEORE LD, MEBAZETICBY 3/bo0D
R LiIc BT, T oBEN NH ot~
OHHAREICHEL, BROFRIL, TRDOBMOL
OIS T 2MAEY DIFIEIC BT 5 C L3S
PTHB. £ LUTHEERPO NH; BEMNS ZRE
PIEOBERETIREBOTE, bt NH oty
DO PHETREE DB EFIC B O SR T IR A Yy D HETE S
HENBZEERLTVS. FT8bb, NH-N JER
BEEMASNEHTIEBD 3 LB LOEERE
Fid NH; O£~ OfBERERED, #Eyoly
FEicxtd 3 NH; OZEAZBET s EiKh b L0
Z%. ZotEfitorHOBREREhOb> CEC
BXU NH; DY E~OERBATORE KR &

05, 118 NH; oty oEhEcyd 2EERICD
NWTRMOMETHE L 72 (Yoshida et al., 1972).
WLy O EETEIREE D KINSRED © OB LICEREE
BT B ELRBEBBREINB L HTH BN, KE
BER clkzh o 0 EENGS BRI ST
fz. $hbb A-RELIPAOLEN Iz 0
O NH; O~ OHEHETRE & s RERHE & ofiffic
BEENZEREERD SNk, 0L D EkLoH
BLRRDERREOHICREENTBEREIAD S
nishot. WEYIFEY OB X>THIE &
sz anF¥F—AFRALCHEES 305, ZOFATHER
RE L ORBEEZFI>TRREZ CEHEBRSNS.
72X ERETO HREEL O BRICOVWTHNL
i, ZOHRBENS ZEYTHEMAICH 25T X
NVE—-DFFAMRIFTFT LR, FNLVIELTHE
CCHETTBEEZOND. ER2 THONIHE
RSB TICBY 2HAEYOMIERE (BROERIL
) ERBEWREOMICEENRERIRED DN
W okBHELT, TOLS I HZvFE—~DOF L
ROBENHBEBRLTOBILICEZILNS. £ TL
D& BT FNFE—ORIFESIREHRET S0, TE
WERSRHET GER2) TROLNEREL LKL TE
R 1mg 2EBLT ACEL RIROEBLEEH
L, #ho0fE% Table 12 K xkL7-. FERRLQ
38y, 1mg OFREBEZRLERITICETIIRE

Table 12, The relationship between the

amounts of carbon evolved as

CO, and the amounts of nitrogen

accumulated in organic form in

the soils and sand treated with
-ammonium sulfate.

(mg C or N/100g soil)

R . N . C sk

Soils C* N#* =

N
M-Ariake-40 714 53.0 13.5
M-Nagano-40 815 66. 4 12.3
K-Oono-40 614 42.0 14. 6
K-Ushirokawachi-40 757 49.7 15.2
A-Kawaminami-40 353 62.0 13.8
A-Choyo-40 898 51.3 17.5
Sand ‘ 757 i 40. 4 18.7

* Amounts of carbon evolved as CO,.
** Amounts of nitrogen accumulated in
organic form.
=% Amounts of carbon required to accumu-
late 1 mg of nitrogen in organic form.
Incubation methods: The same methods as
written in Table 5.
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OELE (C/ND) BB L2 TELLERS. §
WhbEZOERW TR AL (18.7mg), A-(13.8
~17.5mg) == K~(14. 3~15. 2mg)>M-(12. 3~13.5
mg) ZHEOIEETLTEY, NH; o AEED
BEiEd (Table 10) 72 20 EH/LE (C/N) »%
WEBEMSE DR, NH; OHATRE O FU BEHiedc:
YOI B T 2 v F — OFAMERBENT &%
RERLTV3., EBR2 O MEHRLHET (NERE
62.3mg/+3 100g) Tk, ZEROHAESBETH
2T, ¥EORMIC &> TREOHREEISEY H
HETETL, =3 vF—oREASRMEEEI250
EEZOLNB.

A-R¥L2at HiETO HERKETO NH; o
B, CEC BXU NH; ot~ ~0BHREANDS
AT, K-#NALEET 1BoZzh X e
ELoh3bhdbbsd, MEHARETICEY 3
FRICB W THAEOBGEcT U A-REED K-
NP &0 FFICERT 2 &8RS &
7z NH-N OB #5772 R BEF L 72528
(Fig. 1) it CEC ok &\ M-FH-3E+ X 0EF]
WERAT3BESRONSE. DX S NREHARM
TieE 3 ARt oMt yiEiEcdd 3B
DWTRATEERERS 3.

BEYicxdd 2 NH; of4aRER, HEREHho
NH; EERERBIERTD NH; & #REERICH 3
i E Qi K OBRFERHBBESNIETH
3. HEEMED S icid Table 1 iR L - REDEE
BEIThTBYD, ThdiR T HOO PMEOHETICLE
V, REREGciAsh . COBE, TOAEN
BN EDOEEBERIZTIERRI K E0nZis. £C
T, M-EF, K-K¥, A-EBEBIUW 100g 4
23.3mg ® NHN 2Rl &ET TR 0%
BLERZTREY, pH OEFOKTFEHE . 20
WEHRE Fig. 2 1TRL7.. WThoBioB o This

BN c—5073 pH o LA BRESh 308, XY

M-+ ciR 5HEEKKEZ$7-620 pH it &o
7. A-EBE T &K pH 0 LROBENKE S,
PIBREPEE pH 25 s h k.

A (1961) 17 K* @ Ca-J-#ickid 3 B#EAND
i NH; ozh&fTkd, 7o7=vitiatt

BTRNSWCZEERLTHE., MR LT 7= .

vHiiRi3E CEC iy 3 580 AEC(C) 2F
LTHD (HHE - fH, 1971, NH; 044 OB iYL
WHEDTHEEE L TRB SO/ Bt e BESh3 &
HHRIND. ThoDT LEEIAEDLE A-EBIC

8.0f
_A-Choyo-20

7.0}
K-Oono-20

rH

M-Nagano-20

Sand

0 50

Incubation periods

{days)

Fig. 2. Changes of soil pH during incu-
baiton,

Incubation methods: The same methods
as written in Fig. 1.

B3 pH ORI EELT K KIKELTHBE
#ah 3, HERETo K BENBOC R, #%
EYcd 3 NH; O ABEEZENNIKET S¥ 3
TEEE®RL, NH-N OFENSVEETTRT
77 = Vi OFEEPBREY OREEIC L OTERITH
BLEZONG. DT EHN A-RHTATEER S
O NH; BEZED 2N ENIKErDD LT, K
ERHBNESERRE ShT0s &BETTEZ0 51
b, REOERAICH L THERIC/ERL, fioksts
DOBGRD SPIARIEIIBICH D2 EOBHTH 5 &
BRIh 5.
WLERRAL B TIRBY 3T 5 OB LER
Tk, NH-N & NO;-N pHEER ST &K
3. f#toT M-EHTETRESEY~OEROMIAHR
Eld NH-N osERsh BEID mins i
®xN 3. 7 CEC O/NXVEH, 7Lz 30T
& NH; & X3 EEAPZR S hLER cofEwE
it NHe-N oL EE X EBRETLE
boLiEgEshs. L LRRBAZETIBO TR
+iE100g%y 11.4mg © NH-N ppHEsh T
20T, Table 11 TR LUIZREMOHEETZE, &
B TR OBRE OBIEIETHE SO
bDEEZ LN B.
WEZBARKMET BT 3 A-BEH 0D O
{bs KOEROBFRIIcKT 2R3, MEERARE
TBFB2zhERFELOTHE Tbb, ot
BB LD TRIREDERIELHER SHERTH
21D, A-EBE-40 THREEXDWEX TH
b, TWMERRSETICET 5 BROERES O
FEICHE L TELLEDTH .

M - 225 (1960) Bru7=vickals4vk
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BROVWTOFRELA LT VBEDH BT LERLT
W5, —fgicTe 7 =vicik pH 7.0 T AEC 235
4 100g %Y 25~30me (S, 1971) 3 LEZS
TV, EEEMNLIGENT R 7 = Y TRIFRFO
RS 0.05 N DITOBAIE EELTERAAY
WESRCD, 20 AEC i3 1{lD &4 4> THE
L84 CEC ki3S L e kshs (RE - W
B, 1971). Singh and Kanehiro (1969) ZFERE
ghtratr ik 3 NOY OBED NOs-N BE
100 ppm BETRC 3 &% RL, TORESIA

Y+ 4 PEEECBF A LD EREVTEEZRLTY
3. ZLCCOREIRAZTVYRELT 7 VTNV T
WANCE DB EEZEZTHE.

A-EB-40 itk 3 BROERE PR Lid
FHNY, FRLELIBTRT 2V O/RENRLT S
&, EEpmho NOY BEEMNET L BEmcK?
EFE ORI, GO TREEYOEESENT L
Bansd. LhLBEEOT o7 = VEFILECED
T, Tu7 vt EROT L BRERET AL
SPICONTREERREZ B, BEOTET =
VRO ETR B LAESEATEY, B
MNEBERINTEY, 7o72v0 AECREFLL
ETLTh3 LEHENS.

@ SomEEBHOERE

EE (1959), #FHig (1949) 2B U £ OHEE
(Hayashi and Harada, 1969; Russel, 1961) i3+
BT O ORIETH 5 B REE RS HE
Wik s LOMERORBELTHD, TOEERNE
HEHBNERTEA4 FILERTHEEEATNS.
&2 QP 35S REERYOERICET 5
EEAEEUT, BOREERYSEYEROTFERE
THRT B C LAY, TOERRIEZFERLED
FOLEEEL, SERERLE L SIREERYOE
TR L o flic B Eo BEBROH B EERL
. ThBOTENLT B E, BONREERY OER
FRHET B DTS Y BEOEREFHREN
LI HIBICHHA T B NEN DB LA B.

EE 1 ORICE B E, EREHOER s THIR
WEETTR FE Eshi R (1 100g %Y
22.2mgN) BATHmbOICHET 50T, ERK
TEOSREZROERERVIhOLEBICELTS
#, ;mo (Table 9 £F). L LEDHEEERY
OEREI HEMTEERENED LN, THDb
b, BoEdaRyoERERE CEC o/hsvPs &
O K-#)1173-40 ©5& <&, CEC oX&\» M-FH-40

10,
= 0 OT QO M-soil

2 QK-

§ @ A-

o @® Sand

o

gQ 50f

pr RN

«

N

s (0]

L

g »

= ouy 56 60 70

Amounts of nitrogen
(mg/100 g soil)

Fig. 3. Relationship between the amounts
of nitrogen accumulated in organic form
and the amounts of carbon mineralized
through the drying effect that is shown as
percent of carbon accumulated in the
different soils and sand treated with ammo-
nium sulfate,

Incubation methods: The same methods
as written in Table 5,

TELEMD. DT ERBETREERY OEREH
HEOBRCHE Sh3 L BRI 50T, M-
HIA-40 o CEC ok &\»EECRBEYERE
BUCEARIW R OERES, Tibbib
>HkOBERY O HEFRY ~ 0 EhaEas, CEC
DINS VD K-8)IIR-40 I8 5 X0 d/hahpD
R EARFBRLTVS. AERIKBOTE, 9WET
DTN, HEFOAF Y ¥ I VEEEROAEE
i T 50—V PEMBT B LKKDT, 2O

T EREE sh3 EEZL5N5 (Marumoto e al.,
1972). 2 LTS BERER HEY~DLICE
FEESOURBRECEGRND S LBRIN .

EE 2, THROLBHEZBAZETICEN TR
#tiEho B RnERY OERE L LB HES
ROEBELOBFKE Fig. 3 IRl 7—20855
72 QBHRES € LIV ANAS, BIEICR U LR,
A-ZHEE ot LELhoEREEE L2 B
HFTHBE, VThOLERKBLTOHRBER
DERED £ TEESSRRERY © EEEER
 , WEMHcEOHENEDONELITHS. A-
PR St BT MRS Y O HERE O D B
KB 3 L0 DBRAICETT 2BERREBERATS
30, REOEBILOETENEIK, A-FRHit
ot ETRMoFECE L TEENMGbo pH
DOLERBENAXL, LbInrERMERSNS
LEBRINICEEBRES L MNII.
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Fig. 3 REREHERAEAHT KB 3 So@itaiy
OEBNERERROFOHETIVERICHETTS
CEERRLTED, EBHLoZHEE, BED~0
NH; OBEIUAREZ B NH; O#Eyickts
ZEERERBL, TEARYOERIEGETD ST
LithBEEBRESNS.

COERERRT BERT, W, M-F¥H-40, K-
KEF-40, A-El5-40 2y, BoREaRY o
ERICTT AL OHAROHEER . £ OfER
* B RUERYOERELARBEROERELD
B & VS EIT Fig. 4 iR RL T 5. NH,-
N+ 100224 30 /5 120 mg ORPATHEAL
7. BREEFEOEFRERIECEE I OTERS
B, WTNOREEREOSZVERINLI.. LELE
SIRMERY OERERITLT L S Z G L THEm
W LEho7. BokSic CEC o/hsnFETHE,
BICEBEEROERENSS VESMREER 0%
BRIIET L. %72 K-8, A-EBRTh BFEk
WEPER IS NGB E BRSSO EERI
BT L.

TSI TDX D B OREETA DR T THER
FTRERTRO X5 BEGHETL Ok, BRILKET
MEL, TEERYORBIERELIA-JIE, K-
#BINN, M-FH, M-EF+EL JOpIcibs (10
BHEME) i, N&LTHEI0g M 110mg
ST 3 EOMEEEAL Ry MicED. By b
DERHF - i LTE icEHiAS 260 HfE (4
A5 2 AE) KE L. TERRSEET BRI
BKEZRE» OB L, BRI MIREOKSRE

ZHRT 2 X 58D 7. 260 Hig iz 0EBE %k
Mo S5cem PIROTHEE) 2R, FREZEROENE
{bicxtg 2% L%R (80°C C 3 RefMRTME U 745,

ST 19 BRIEE, BEERE 30°0) £ AlEL

O M-soil
OK-
@A

@ Sand

Mineralization of carbon (%)

Amounts of nitrogenn accumulated

Fig. 4. Relatioship between the amounts
of nitrogen accumulated in organic form
and the amounts of carbon mineralized
through the drying effect that is shown as
percent of carbon accumulated in the soils
and sands treated with various amounts of
ammonium sulfate.

Incubation methods: Amounts of straw
added to each soil; 4.00g per 100 g soil.
Amounts of mineral nitrogen added to
each soil; 0, 30, 60 and 120mg N per
100 g soil as ammunium sulfate. Mois-
ture contents; 60 percent of the maxi-
mum water holding capacity of each
soil. pH at beginning of incubation ;

6.2, Incubation temperature; 30°C. In-
cubation periods; 60 days.

Table 13, The effect of soil clays on the accumulation of the organic matter becoming
decomposable through the drying effect under the natural condition.

) Amounts of mineral nitrogen determined after
Soils 19-day incubation (mg N per 100g soil) (BY—(AY**
Fresh (A) Pretreated* (B)
Sand 5.6 5.3 —0.3
M-Ariake 30. 1 32.2 2.1
M-Nagano 7.5 12.8 5.3
K-Ushirokawachi 14. 4 16.3 1.9
A-Kawaminami 1.8 10. 4 8.6

* The solis were dried previously at 80°C for 3 hrs.
** Index of the amounts of the organic nitrogen becoming decomposable through the drying

effect.

Experimental methods: Four kinds of soils treated with H;O, which differ in the kinds of main
clay minerals and sand were used in the experiment. Two kilograms of each soil or sand
were mixed with 200 g rice straw and 550 mg ammonium sulfate and then these mixtures were
put into the pots, bottoms of which were opened. These pots were placed into the ground and
kept under natural condition for 260 days from April to next February. After that the soils
from the surface to 5cm in depth were taken and the accumulation amounts of the organic
matter becoming decomposable through the drying effect were determined.
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7. = OsR%E Table 13 KiRU7c. B REERY
DEREET A-NELETRLES L, M-EF>M-F
P>K-%)IR>BolE L, Bo@eakno
ERICHL, BLOBEESBRTHET ENRHLNT
&%. NH; OfKIC X 2RTD L X2TELL
BEnztZiohscd bbb dd, Lm0
NH; ofpaEX* XD EDSEEZ 005 HitEs
BRI NEEERYOERERS MO,

WMEEARKETIB Y 2 BofEaiy gk
NI BIEE (Table 8) L7 @O Th3. A-EBEK
TrgvtEcy, HtagosnHERESRES
BYIOERENMET L. ChdEREEROERE
P LABOBMc I > TR L EiKRoN 3 X
I, BEYOEENFR SN EiKXBEELD
h3. ZOBAIIRLLE KT 72 v#+E0d
> AEC OfEHIC & DAY~ O ER O REDIE
T3 ECBEBRLTHEEERESINS. HEOFRE
YESBERLCHET o7 2 VEHEIENT, T
DL BEAFDPEC B E I POV TIIERIERRE
Hio Iz,

Fi- K-kt a2t tics g 2 S0mts
B OEREN M-FIliicsd 32h X0 bED
D7 LR, BREHHAEHETICBT 2HEL—BL
Tk (Table 4 R, TrvE=TEELOTHE
YOS S NILOEET Tk CEC o/hEW0E
FOHBEDEEERY OERICEOTERNTH BT
EERLTNAS,

Wi L M-FH-1, M-F8-5 ki 2 Bk
HFRYOEERERE T S L, MIaE0RME
B iEE R OSBRI L 2. MEEARHT
T4 100g % 11.4mg © NH-N HEHSH
TEY, COEETTRBICEBONTIR NH kKX 38
EYOBEHED C 5 & Table 11 /R U7k
Ehoiman s, M-GHELE L BXT S Z RN

Table 14. Relation between the clay con-

tents in soil and the fungi grow-

ing at the early stage of decom-
position of rice straw.

Clay contents Kinds of fungi
0% Penicillium
Aspergillus
5 Aspergillus
10 Rhizopus
20 Rhizopus
40 Rhizopus

Incubation methods: The same methods as
written in Table 7,

T5Z &, NH; Oy ~OMRRBERESED 3 C
LEBEW®RL, ThE2BUTHREYOBEELEEL, &
DREERY O ERE B & BEINE. 11k,
MBI 2 a8 15 B L B TORD S D 8EE
BB Lich v ofEE% Table 14 KR L7228, %
EORESHEEB KL OTER D, THb B,
HEEEOEN TR XU TIE Aspergillus 35 X8
Penicillium BOH cHEFL, HEEBOF I
Tid Rhizopus BO A CHBEE L. FE S OB,

595&, TDCEiZ NH; OfHEBEICKEL TY
5LEBZON3.

EBROBEICEO CHEYEROERILE XU Z 0
RTHERY 5 B BEE R DR LK+ & OBIERIC
DNTEZBBECE, WtoE s O0FRIIEY (FE
WRIRERRE T 2ERLEY, MEYEABXTZN
BEATIBRPHENERE) & o R (B,
1963) ERiEFiCERIHOEE L OBE#EIC OV THE
BI04 EOH B LERERERITLTCNS. i
B & B RIE O BLIC Y~ D& OFEFET
iR, MAOHREEL SBRCEEL TS &
EZoNBHDT, TEauA FoRRgEZEEL, HiFH
TEEROWEBIVERELXZEZ 20ENH . T
BHTOBREMRBNERBT O RECRESN
32 &5, TEELD CEC 3XUBEA 4 O+
e 3 BEfZA T, AEC ORSSBEHNEERRA
FiCiEbE0NA 5. .

H - K

T B Y 2EYERODRE LU ONRBET
HERR SN 2 B REERY OERICHY 5 Lk 0
WEZASMT T B EABHE L TENEREITR
Sfc. HEMTEEELSYERICT 3 3B (M
%, K-%, A-%, Table 2 £B) oOtiEL DI
Shiz. BB XU AR L THEE LA
THEAEAL, ERPBEHALEVEE, mEE
TEA U725, WREBRLULEH T oREIcE
B3Tb 5 (Table 1 HfR) © FERYL B X DR
THRST 2 BN BEERYOEREERR L. Dl
TicB N EROMEERNS.

b S RBOERLE XS REERY OERIC
S AR L OEBIIM L OBETRIE D1, ZOE
BoFEbLN AR, ERPHOBASZEICE>TELL
B35,

EREREERALZORETTROITho 88+
b b REOEEB LT 2 AN, FW
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T o EE LS BomEERY o £ IHIL:
(Tables 3, 4 £R). ZDEEI CEC DK &\ M-
TR AT B RGY E 3 LB TRICEETD
27z

BiZENicLThE100g Hb 62.3mg ALK
SHTTRER LT RCoO LTl L ORMM
YIOMEEEE L, MENcRFOERL XUET
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Summary

This paper deals with the influence of soil clays on the mineralization of rice straw
added to soils and the accumulation of the organic matter becoming decomposable
through the effect of drying a soil produced during its mineralization process under the
three kinds of nutritional conditions, i.e., without nitrogen fertilizer and added with
ammonium sulfate (62.3 mg N/100 g soil) and ammonium nitrate (22. 8 mg N/100 g
soil).

Under the condition where the soils and sand were treated without nitrogen ferti-
lizer, all kinds of soil clays used retarded the accumulation of the organic matter becom-
ing decomposable through the drying effect, and it is possible from the behaviours of
the mineralization rates during the incubation periods to take the view that all kinds
of clays used also retarded the mineralization of the rice straw.

Under the condition where the soils and sand were treated with ammonium sulfate,
it was observed that all kinds of soil clays used accelerated the growth of soil microor-
ganisms concerning with the decomposition of rice straw. Except allophane-type clay,
the stronger the power of the clay to make the ammonium ion concentration in a
solution low, the larger the acceleration effect of the clay on the growth of microor-
ganisms, i.e., montmorillonite-type soil clay is more effective on the growth of them
than kaolinite-type soil clay.

Under the condition where the soils and sand were treated with ammonium nitrate,
the mineralization rates of rice straw increased in the following order; Sand) Allo-
phane-> Kaolinite-> Montmorillonite-type soil, and the accumulation ammounts of the
organic matter becoming decomposable through the drying effect increased in the follow-
ing order ; Kaolinite-) Montmorillonite-> Allophane-type soil> Sand. It is also observed
that all kinds of the soil clay used retarded the accumulation of nitrogen in organic
form. The retardation by allophane-type soil clay was especially remarkable.

From the results of all the experiments, it might be concluded that the soil clays
change the intensity of supplying nitrogen which is the leading factor for the growth
of the organisms, consequently, they have strong influences upon the rate of the growth
of soil microorganisms concerning with the decomposition of plant residue and the
utilization efficiency of energy for the organisms to grow. Therefore, the cation and
anion exchange capacities of clays and the strength of abrsorbing power of the bases
like NH, and K on their exchange site, which differ widely among the kinds of clay
are the important factors for the mineralizaion of the plant residue added and the
accumulation of the organic matter becoming decomposable through the effect of drying
a soil,



