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Table 9. Distribution of soil hardness of subsoils
(by Cone penetrometer, kg/cm:)

Soil and Gray Lowland soils Brown Lowland soils
izﬁpsliltr:?% Cutted soil Banked soil Cutted soil Banked soil

Depthem\ @ @ ® @ 6 ® ©® ® © @ ® @® 6 ® O

©

10 1.2 1.2 1.2 15 1.9 2.5 3.4 1.5 10,5 8.4 9.6 11.8 4.0 8.1 5.3 3.5
15 1.5 1.9 15 34 1.9 46 2.5 2.5 11.5 11.5 8.4 9.6 3.7 6.3 3.7 2.5
20 5.5 5.5 81 3.7 25 3.4 34 3.4 10.2 11.5 10.2 3.1 7.7 3.4 2.5
25 15.8 15.8 16.7 8.1 5.0 10.2 5.3 6.1 3.7 1.2 34 2.5
30 15.8 11.8 9.6 12.9 8.1 5.3 3.4 5.0 3.4
35 15.8 12.7 15.2 7.7 5.8 4.0 5.5 3.4
40 8.7 7.7 3.1 8.1 5.5
45 8.1 4.6 8.4 5.5
50 10.8 5.5 8.4 7.1
55 4.2 7.7 14.2 9.6
60 8.4 13.0
(Attached-table) Effect of hardness of ground on accessibility
of farm machinery (by A. NAGASAKI)
(kg/cm:)
Ability of Accessible Operation
Type Ofalccesmblhty Not accessible but operation with Eassf
farm machinery impossible difficulty operation
Wheel type tractor < 3.0 (presumption) < 4.5 4.5~ 6 6.0<
Crawler type tractor < 1.5 1.5~ 2.5 2.5~ 3.0 3.0<
Half-track < 1.5 1.5~ 2.0 2.0~ 2.5 2.5<

Table 10. Comparison of water requirement and soil temperatures between land consolidated
and non-land consoclidated paddy fields

Water Soil temperature (in 10cm depth, °C)
requirement —
Soil in depth July
(mm/24h.) 7 9 10 13 14 16

G Land consolidated 12.6 21.0 19.3 20.7 25.7
ra . . — — . . .
Y paddy field

Lowland .

O_;V an Non-land consolidated - 19.7 19.2 9.6 03 7
soi . . — — . . .

S paddy field
Land consolidated

Brown 23.5 — 24.5 20.6 — 19.2 —
Lowland paddy field

0 .

.w an Non-land consolidated
soils 12.1 — 23.8 19.6 — 19.7 —

paddy field
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Table 11. Consolidated soil three phases of paddy fields compared
to non-consolidated paddy field (Gray Lowland soils)
Bulk density Distribution of soil three phases (%) Total
Treatment porosity
(g) Sv Mv Av (%)
Non-land consolidated 84.4 32.6 57.4 10.0 67.4
Land consolidated 106.0 39.2 57.0 3.8 60.7

B2E HIKEREICIBILIROD
BRMEXIR

BIERIC 35V C, SERSE 2 BEK AR R H Cla Bl
e T T EREE A RIEL, LEOPKESFL
CEBLT L ZE2BLNICLT,

AR ER T3 B RAY e B K BRI B SR
B L UTEKRBD TIEOERILIS I TR RES
T35,

754+ (1) BLU 774 GHTHEES,
TR LA RAEL, KEROFENN EER S

7z, OLd & LURE, QMFEREE, @i XL
BEUE TRk, @13 & L RE+ B ALt
Wbk o) 4 EIX % 3%t 72,

FOMBHAREEARIZ Fig. 17IcRT EBH T
»H5,

RUE % O TN T M D v LB R TR
L 7248 % Table 121273 L 72,

ZOFRERE S DL L, WHEEILL LR
BT HES KR L O3 3 FERPIcED S
WAHE BB 5 002N &, BIEDERL T b
KEZRLTw5,
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Underdrainage Underdrainage . Subsoiling
with earthen-pipe with rice-hull Subsoiling with rice-hull
Reclaimed T « ~ Chiseled trace
soil
-3- 30cm Rice-hull
Rice-hull l é <
80cm @ b5
60cm -N_ =2 __ ——— BT
; Interval: 3 m, at a right angle
Earthen-pipe (to earthen-pipe >
(Interval : 12m)
v __ -y
Fig. 17 Methods of various drainage acceleration techniques
Table 12.  Soil physical and engineering properties of heavy clayey paddy fields
at the spring season (April 20, 1973)
Water Distribution of . . o
content  soil three phases Air Volumetric Permea?lllty
Soil Treatment  Horizon byh (%) percentage  change coefficient
weight 0 0
%) Sv  Mv Av (%) (%) (K20, cm/sec)
Underdrainage  soil” <9 61.9  31.7 49.8 18.5 27.1 8.4 3.3%1073
Gl withearthen pipe Subsurface oo 7 37 g 547 135 19.8 8.2 8.1x10°

ey .

. Underdrainage ~ Plowed 64.5  30.2 52.8 17.0 24.4 7.4 1.8X107%
soils with earthen pipe &l e o »
(1] + subsoiling soil 61.0 35.6 58.9 5.5 8.5 8.2 2.3X10

Underdrainage Plowed 57.7  29.7 46.3 24.0 34.1 8.1 1.1x107°
withricehull  Subsurface 45 1 4 3 517 7.9 11.9 5.7 2.5%107
Underdrainage oo™ ed 63.5  30.3 54.7 15.0 21.5 7.0 3.3%1073
withearthen pipe Subsurface 79 » 99 1 539 19 16.9 7.3 1.6X1073
Gley i ISD(lj(l)w d
Underdrainage ~ {lowe 61.6  33.1 55.9 11.0 16.4 7.7 4.2X1072
Upland with earthen pipe Subsurface "
il +subsoiling Sub 58.7  33.4 56.6 10.0 15.0 8.3 2.0X10
Underdrainage  soil” <9 54.9  31.1 47.9 21.0 30.5 6.5 2.1%x1073
withricehull  Subsurface 59 g 35 5 493 185 27.3 6.7 5.9% 104
o . . 9. . . . .

Note)

Plowed soil---0~10cm, Subsurface soil---10~20cm
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Gley soils[I]
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pF

2.0

o—o Underdrainage
with earthen-pipe

O—O Subsoiling

/x—7\ Underdrainage
with rice-hull

n "

1.5L
11 12 13 14 15 16 17

Sept
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Gley Upland soils

3.0t

2.0

sl

pF

Fig. 18 Change of pF volues after surface drainage (1972)
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Table 13. Soil engineering properties of paddy fields
after surface drainage

Water Atterberg factors Consistency
Soil Treatment Horizon conte;nt Liquid Plastic Plasticity index
by weight it limit 10
(°0) (%) (%) index ¢
Underdrainage Plowed soil 68.2 87.2 45.8 41.4 0.46
ol with earthen-pipe  Subsurface soil 52.3 78.5 47.0 31.5 0.83
® Underdrainage  Pplowed soil 62.3 81.5 45.4 36.1 0.53
soils with earthen-pipe .
(1] +subsoiling Subsurface soil 34.3 81.5 45.1 36.4 1.23
Underdrainage Plowed soil 52.7 69.2 43.2 26.0 0.63
with rice-hull Subsurface soil 34.7 61.3 31.2 30.1 0.88
Underdrainage Plowed soil 65.3 74.3 40.9 33.4 0.27
Gle with earthen-pipe  Subsurface soil 43.8 61.0 36.7 24.3 0.71
Y Underdrainage  Plowed soil 69.0 77.5 42.2 35.3 0.24
Upland with earthen-pipe .
soils + subsoiling Subsurface soil 44.0 76.3 41.5 34.8 0.93
Underdrainage Plowed soil 53.0 74.5 42.8 31.7 0.68
with rice-hull Subsurface soil 43.4 69.0 37.2 31.8 0.81
Note) Plowed soil-+-0 ~10cm, Subsurface soil---10 ~20cm
Plc DWW TH#E L 24858 (Fig. 20), M LIg - L1
TALED & DRI I L T B E KL & £ 516
102 B 5% HBBE R TALE A 5 4 ~ 6 m (& Underdrainage with Underdrainage with
FIDIZIZHRRER) ok P LKESR o earthen-pipe rice-hull
LD ERIFEEDELTES L,
Oz, HEROLL X UBETLEOKS o o F{zf o
LA RN e h - 2@, & IS BSERHEC NN s
Lo TEHEHEIIE S, TRADKDEER o /7 "\ @Fallow portion of ®
. . ! <4— hoot trace
WEL KT L 2@ E 2 Hk A BEZ & Tl 1' :
; N e | .
BEEOIETIC & - T L HE R0 R B o 40 © 1 Jei=— Fisswe
\
KEND 20, BBLEOGERAHIEL CRES o \Q / o= Stubble —=a
- - Y./ ~-7
NI EHRERLTENEHICET S, °
PIEOEER LY , e+ KA 70 HE K o AL B o] (Intrarow spacing : 15 cm,
P—DThH M EIHERO L1 & LEE, L Ridge spacing - 30cm)
LB N L T B L UV AR O REK Fig. 19 Comparison of fissures in underdrainage
DR & TEEBILAIRET 2RE I KRE D with earthen-pipe and rice-hull after
HHE - B L) S BHIET Lo T & BUHERE o) KRB surface drainage

AT T e B35 R R D 72 O E N 7Bk
SEERT R S L CECFHE S 15,
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Gley soilg[ I |
Underdrainage
A A with earthen-pipe

O @-- Underdrainage
8T with rice-hull

A
<\'\- April 27

)
T

Water content
by weight(?%,)

50 F :

40+

Distance from
underdrainage (m)

Water content
by weight (%)

27

Gley Upland sotls

9071

B0F A £~~~ April 27
TOF

60} Ai;\;/v Sept 18

500

40L

e i . J
0 2 4

Distance from

underdrainage (m)

Fig. 20 Relationship between water content and distance
from underdrainage (1973)
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Table 14. Effect of various water management on soil physical

and engineering properties after surface drainage (1975, 1976)
Surface drainage Wattert Dilstribution of Air Hardness
conten soil three phases . f soil
Soil  Year after by °0) percent- . of sol
heading time weight % age surface
(day) (9%) Sv  Mv Av (%) (mm)
- 0 ' 63.4 34.1 57.2 8.7 13.2  0.52 6.2
1975 7 ) 76.1 32.4 63.2 4.4 .5 0.11 3.6
Gley 7 (*3;;‘%33;?“) 66.3 36.0 59.8 4.2 5 0.43 6.0
soils 0 60.4 33.2 56.9 9.9 14.8 0.62 15.0
[11] 1976 7 64.7 31.0 58.0 11.0 15.9 0.48 12.0
+midseason - )
7 ( Tidsease ) 72.5 28.4 60.6 11.0  15.4  0.23 10.0
14 58.9 33.8 55.0 11.2 16.9 0.67 18.0
Gley 0 58.3 38.2 57.6 4.2 5.8 0.30 5.4
Upland 1975 7 72.0 32.5 32.0 5.5 8.1 —0.12 3.2
soils 7 (1 midseason) 55.0 38.5 56.8 4.7 7.6 0.40 5.9

Note) Sampling time ; 1975--- Sept 18, 1976--- Oct 1

Table 15. Effect of different intensity of midseason drainage
on soil physical properties at the time of harvesting (1974 ~1976)

Intensity of

midseason drainage Soil condition at the time of harvesting

Soil Year
pF Water content F Water content c Hardness of
by weight (%) b by weight (%) soil surface (mm)
1974 1.70 65.3 0.45 71.3 0.27 5.0
Gley
R 1975 1.85 63.8 1.35 66.3 0.43 5.8
soils [11]
- 1976 2.10 58.0 2.08 58.9 0.67 15.0
Gley Upland 1974 1.90 64.4 0.80 69.8 0.29 5.2
soils 1975 2.60 48.4 2.48 55.0 0.68 12.9

w~e=0.5 (pF2.0)

21 T L ALER 2 0 o 75 B 2 TR AGE AR Ho~ T
ol LALEBI- k2 k%L v OB EFEEE L <

—~ ~ After the formation of large BEWEr R L7,
Ll fissure  (r=—0.01""") Y bb, le=0.5 (pF2.0, &KI60.8%) I
£ 51 3 HFE R OWFE L HI# T 6 nn (0.07mg/am),
é T Process of simple f&%"(“ﬂiltlmm (0.38mg/cm“) THh, EP?‘L%@’E’
@ dehydration 1179 ER—& KT BT DORERE D B WER] S

s b .(r=-0.678”*) bt

. VLD Z &b, HWHEOPKTREIZ BT
% 50 60 70 80 %0 100 KA DR T M K O PR & BFERE R ) 7E
Water content by weight (%) T2 % S &£ 155 20D TEAGEE
Fig. 21. Relationship between hardness of land 7544 (1) BLUZ T4 S+ Tl A~

surface and water content by weight .
523 % Nz Bﬂ .
in Gley soils[11] (1976) WRLT Bzt s Bbnr,
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Table 16. Effects of various harvesting methods by farm machinery

(Part 1) Plowing time

on soil physical and engineering properties in Gley soils [III]

(May 9, 1975)

Water ~ Bulk  Distribution of ~ Total Air Permeability
) content  soil three phases(%o) ] fic
Treatment Horizon by weight density ———————— porosity percentage coefficient
(%) (g) Mv Av (%) (%) (K20, cm/sec)
Binder Plowed 557 103.6 398 545 5.7  60.2 9.5 1.4x107
Cogrbdigleﬁirtggseter Spolﬁwed 65.4 93.8 36.1 61.2 2.7  63.9 4.2 7.0x107
(Part 2) After surface drainage
Water .ngslﬁribu;ion ?Of') Air Shrinkage Pressure Bulk
. content SO threephasesi“o breaking .
Treatment Horizon by weight percentage percentage strength Ic density
O SV My Av o (%)  (kg/cm:) (g)
Binder Plowed 534 373 5
sof] 37.3 5 7.0 112 25.5  19.9 0.64 95.5
lrdinary type - Plowed ;1 9555 8.3 5.5 7.5 383 20.3 —0.18 72.6
W4 X L 1969EFKIC @B T T L o—F DOEZ, 774 BE T osEkE A TR i T
35a DKRBEKHT, & LICTHEBTICL - THK (A T s W PR AR ) (2 B CHEPBE BT T %
RERAELL SN2, L Lirys, THEMITE D HEDOHEKMEIZ RITTIEEREOHEII OV T

FRXRN A > =2 LD (Fib 53R
2L Th SEIBICETT) BT 2o RIS
Koo g LsEEEA (Fib bld 20 g £ 4R
HACERIT) AR B L TR K% TEEK
B Lo HEIHPIC o 2 MAHE G mC, 3
ICEAHES, BEESBEL NS, £/, t
HEPEKAE &£ BIET 2B KERN A — 57— b3 50
IZANE L, KB [CEL0.5% KR Fhl-
T35,

ETL 72,

#EI3 Table17(Fn 1 ~3NRT L0z, b5
7 ¥ —{EERBX TR L O LR
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Table 17. Effect of different operation types of farm machinery
on soil physical and engineering properties in
Gray Lowland soils
(Part 1) Distribution of clods of plowed soil after final puddling

(May 23, 1970)

Distribution of clods (weight 9¢)

Treatment
40~20mm 20~10mm 10 ~5mm 5mm>
Tiller-operation 15.0 12.0 8.0 65.0
Tractor-operation 22.0 11.0 6.0 61.0

(Part 2) Hardness of puddled plowed soil after final puddling

(May 23, 1970)

Depth of water Hardness* Depth of plowed soil
Treatment
{cm) (cm) {(cm)
Tiller-operation 6.2 10.9 19.2
Tractor-operation 7.0 11.1 19.5

Hardness* ; Penetration depth (a conicul of 115g is dropped from a height of 1m)

(Part 3) Shearing and frictional resistance of puddled plowed soil
after final puddling (SR-II type)

(May 23, 1970)

Item

Shearing and frictional resistance (kg/cm:)**

Vertical load

(kg)
Treatment 5.0 7.5 10.0 12,5 15.0 175
Shearing | ller-operation 9.093 0.133 0.174 0.213 0.270 0.327
TesIStance ractor-operation  0.064 0.113 0.143 0.165 0.223 0.283
Frictional | ller-operation 0.039 0.065 0.085 0.102 0.111 0.123
TesIStance Tractor-operation  0.034 0.056 0.076 0.089 0.109 0.118

Shearing and frictional resistance** ; Shearing resistance -:-Vane shearing resistance
Frictional resistance---Sinkage of rectangular plate
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Table 18. Effect of depth of plowing on drainage ability

of paddy field

(Part 1) Distribution of soil three phases and permeability coefficient

after surface drainage

(Oct 4, 1970)

\ Item Water content .})ilsltributhion Ofo Air Shrinkage  Permeability
by weight soil three phases (%) percentage ratio coefficient
Treatment (%) Sy Mv Av (%6) (%) (K20, cm/sec)
Ordinary plowing 82.8 28.2 67.3 4.5 6.3 37.0 1.3X107°
Deep plowing 67.9 33.0 62.5 4.5 6.7 26.5 1.0Xx107¢
(Part 2) Atterberg factors
Item Soil Vkﬁei Liquid Plastic Plasticity ~Flow Toughness
: conten . .
m01s‘t1.1re by weight limit limit . . ‘ Ic
Treatment condition (%) (%) (9%) index index index
Ordinary plowi Wet 82.8 85.7 44.9 40.8 17.3 2.4 0.07
rdina owin :
yp & Dried — 71.8 39.5 32.3 21.6 1.5 —
D lowi Wet 67.9 78.0 42.1 35.9 21.6 1.7 0.28
eep plowin, .
b plowing Dried - 65.5  37.9 27.6 14.3 1.9 —

Remark) Ordinary plowing------ 15cm depth
Deep plowing «---ee-- 24cm depth

EoE HAMmERRICL IIEKEDYE

SRS E 72 BEKAS B H O RERRAY 2 HEK UE X R &
L THERHEY % 2 b, Thbb, MRk
128175 3 ~ 4 BEROIER KPR BV TEL
Blxmiamo Z &, TRt E S RKE W

26,28,53,86,88)

ENEHLTHD
LM%W¢%%@¢E“i§%H% y KA

EH EoKH R (MERRg 2 ~ 3 BFEEH) o
T TR UGS L 72,

o, HREARIELE Y R - 3
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2DV THAEL 7,

FiRig Table 19123 & 912, £ K SR
T O S HGERAKH BRI T L BELS AT
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Table 19. Comparison of soil physical and engineering properties between
usual paddy fields and converted paddy fields

Distribution of soil

Air  Shrinkage Permeability

Soil Land Hardness three phases (%) ] .
Texture | om percentage ratio* coefficient
rou tilization mm
grow v SV My AV ) (%9 (Kw,cm/sec)
Lic Paddy field 14 3.2 57.3 6.5  10.2 14.4 1.9X107¢
1
, fopvertedpaddy 13 305 647 4.8 6.9 143 3.7X107
Peat soils
oL  Paddyfield 15 251 63.9 11.0  14.7 22.0 6.7X107
Convertedpaddy 14 333 347 27.0  43.8  19.0  1.4X10°?
oL Paddyfield 18 364 58.1 5.5 8.6 18.9 3.0X1077
4 Converted paddy 21 39.7 53.0 7.3 12.1 10.4 2.6X107*
Gley soils
Lic  Paddyfield 16 36.9 58.1 5.0 7.9 17.6 1.5X107°
1
comvertedpaddy g 309 421 27.0  39.1 154 1.1x107
Lic Daddy field 22 48.9 47.9 3.2 6.3 8.2 1.4X1077
1
Gray Convertedpaddy 19 453 49.8 4.4 8.1 7.3 1.3X10°
Upland
soils ) Paddy field 18 36.2 59.5 4.3 6.7 20.1 3.0X1076
LiC Converted padd
aa paddy 17 35.4 43.6 21.0 32,5 12.5 2.4x1073
o Paddyfield 23 38.4 58.6 3.0 4.9 10.4 5.6X10 5
Gray Convertedpaddy 55 358 47.7 19.5  29.0 1.7 1.3X107
Lowland
soils Lic  Paddy field 17 31.1 64.1 4.8 7.0 16.7 1.2X107
1
fonvertedpaddy 5 342 48.8 17.0  25.8 8.5 5.2X1073
CcL Paddy field 13 40.0 57.7 2.3 3.8 12.2 6.8X107¢
Brown Convertedpaddy 45 345 435 22.3  33.9 0.9 6.8X107°
Lowland L
soils oL gaddytkﬂd 20 45.8 46.4 7.8  14.4 4.1 2.4X10
Gonvertedpaddy 5y 457 52,5 21,8  40.1 5.0  4.1X107°
Paddy field 7.6 36.6 58.1 5.3 8.4 14.9 4.6X107°
Mean
value
Converted paddy 15 6 371 472 157 25.0 12.7 3.2X107

field

Shrinkage ratio*------ Core soil samples.
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LR b E (BHEE) LEMEKEIC UK EER
RN T AL Doz E v, F 2 EEHOKEENTE
FE X 7 BB KRB A — 5 — L EfEKE L ) KH
HERMOFTIEL (RE W,

Sampling date

...... Late Sept, 1973
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Table 20. Experimental design

(Part 1)
Experimental Plowing Drainage Organic Fertilizer
Soil ) acceleration matter applied
period depth* technique applied (kg/a) (kg/a)
: Underdrainage _
Gley Olrodvt/rilﬁry(mcm) with earthen-pipe None N 0.64~0.80
. P £ (control) P20;5 0.84~1.00
soils 1975~1979 Compost 100 K,O 0.60~0.75
Deep . ’ .
o] plowing {18cm) v[iintcllle?ijcr?}?;ﬁe Rice straw 50  Calcium silicate 6.0
Ordinary None N 0.80~1.00
Brown plowing (12cm)
Lowland 1975~1979 Compost 100  P20s 0.80~4.00
. Deep
soils plowing (18cm) Rice straw 50 K:0 0.60~0.75
(Part 2)
Soil Variet Planting density Transplanting fPani%le Heading Maturing
oi ariety ] ormation
(number of hills/m:) date stage date stage
1975~1976
Glﬁy Iehikap Tandplanting (19.8) Massf 26 July$ 7 Julys 28 Sep$t 19
soils shikari
[Im] 1979~1979 June 1 July 15 Aug 9 Oct 3
B Mechanical transplanting (25.3)
Erovim 4 Ishikari I}Izzlsd planting (22.2) Maysf 16 Jun? 30 ]ul); 25 Sepst 11
owlan shikari
soils 1976~1979 May 25 July 8 Aug 1 Sept 21

Mechanical transplanting (27.8)

Plowing* ; Rotary tillage by tractor

29, KWOWMEIEEREGOIRE L % 2 HhiEE
KIZ BT 5 EL, EHOFRGHER 2l HET
Y5 &, ERIIEFREL 7741 (D) &
) LD - TEB D, » D Fig. 2220 58
S &) 2ol oe S HEEZ BRI 22T T
EHWMBLBIH IR EDO L EHI2KE

Underdrainage with rice hull** ; Late April, 1975

W, FAEMRIHORE S A5 &, BIKMERE
RS TR S L U SRS & B R
HEBOHFIDF -2 AN volzxt L, B
BEMNE bOTHF TH - 721975, 19764
774 £ TRMBRIZ AT L L RHX O S HHE
o, EHELFLCH->TED, HHE0HAE
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Table 21. Annumal change of plant length and number of tillers

Panicle formation stage

ol Treatment 1975 1976 1977 1978 1979
Plant Number Plant Number Plant Number Plant Number Plant Number
length  of length of length of length of length of
(cm) tillers (cm)  tillers (cm)  tillers  (cm)  tillers  (cm)  tillers
Control 8.9 18,9 438 183 535  10.9 489 167 38.2  17.]
Ordinary Compost 6.3 205 415 16.2 490  18.8  49.6  19.7 371 16.2
Gley ~ Plowing Rice | Control 0.3 15.9 377 125 526 215 477 21.0  38.6 207
T%?f sraw | Underdrainage o (o0 405 130 524 230 469 215 395 20.3
p{giﬁ%g Control - - 417 175 517 203 515 16.9  37.0  15.3
Rice straw - — 398 143 47.3 4.8 501 247 39.9  19.0
Control 2.8 17.6 427 248  53.9 289 501 246 42,1 217
Broun i;ﬁﬁ:ﬁ;; Compost 461 16.7 4.1 280 531 26,9 504 28.4 417 20.4
L()S\glillzénd Rice straw 41.7 15.4 44.3 29.2 56.2 27.8  49.2 23.7 41.3 21.5
Deep Control 4.8 16.8 42,7 234 53.8 275 521 26.3 4.0 19.0
plowing Rice straw 6.4 18.4  43.5 257 544 3001 48.7 237 423 19.0
DFE I EBVRIFTH - 72,
DX, BRI BT A EWEE L UTRIK
0T ] rtterm stage WU N & KB HeFs # 4 5 & (Table22), 75 4
P T + (M) TIEETE O L 512197585 L (K19765-0) 2
g wr AL LRI & » THRERMOEYES
“s £ UTERURI N SRR (HBRIZ) 12 M L
i (o T b hd, 19774 LU TR BIX & [ %
I GL o EE A0S 2 RET HILE, 85I
Fig. 235 6 ) 2 hbiLd £ )12, 1977 TIIEFL
ol HRIC D72 DR N & IR X & TR

Contro! Comport  Rice straw Control  Comport Rice straw

Gley <oils [ Brown Lowland soils

Fig.22 Comparison of number of tillers in Gley
soils[[ll Jand Brown Lowland soils(mean
valuue of 5Syears, 1975~ 1979)

BHMHI RN TCE, L Lahs, EBowE
{EAHEAT L 7219774 LI T3 77 4 £+ (1)
HTLRO LA L 2EFOMEITIZ LA LR
HHLNT, &R R L 2B AIC I3
B AZEETLINEZ L TwE, 3512,
774+ () TidE@s(12em) L O BE#F(24em)

Y= FElEoTwAEPEEE NS, 720
LEfb S 2MAL 2L D TLHEEERES L OE
WU % BEF L 72X TldRa b & Bt A X2 g
IEBRAEKRE LKRROEHES L ONBUEDH 5
- T 5,

%B, EPAVCHICBIT A B EROREY
WO T AERE LHIRE L OFE b S KW
KAxBX % FMeEmEL L UNBRNEE R L
72,

LU b n#s R &, W&k 777 4 (1)
13 FM L OEIRD R 72048 it 12 e~k FG
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Table 22. Comparison of dry weight and absorbed nitrogen of rice plant
at the panicle formation stage

Dry weight (g/m?) . Absorbed nitrogen (g/m:) .
Soil Treatment Mean R((Z)l/tl)o Mean Rg/tlo
1975 1976 1977 1978 1979 ) 1975 1976 1977 1978 1979 (%)
Control 157.8 94.1 216.3 126.3 68.3 126.0 100 4.07 3.69 8.00 4.70 2.12 4.63 100
Ordinary Compost 140.6 80.2 203.7 166.1 86.0 134.0 106 3.22 2.64 7.56 6.98 2.49 4.90 106
plowing
Gley Control 68.6 68.3 203.7 157.6 70.0 125.0 99 1.87 2.72 7.35 5.86 1.81 4.44 96
soils . . 1
Rice J Underdrainage ) . o . - - -
] straw | with rice hull 101.9 85.4 193.6 170.4 95.3 136.0 108 2.87 2.82 6.72 6.73 2.67 4.74 102
Deep Control — ¥38.1 174.6 168.6 84.3 128.9 102 — 3.32 6.79 7.03 2.51 4.91 106
plowing Rice straw — 73.3186.0 194.9 85.2 144.0 114 — 3.07 6.51 8.48 2.05 5.03 109
Orginary Control 80.7 239.1 158.1 131.6 97.0 141.3 100 2.60 7.27 4.89 5.29 2.78 4.57 100
plowing Compost 103.6 283.6 154.4 164.0 97.3 160.6 114  3.32 8.56 5.19 6.23 2.92 5.24 115
Brown
Lowland Rice straw 72.5 282.2 198.7 186.2 99.2 167.8 119 2.51 8.89 6.97 6.48 2.85 5.54 121
soils
Deep Control 71.0 218.2 142.3 137.3 94.5 132.7 94 2.36 6.18 4.28 4.78 3.11 4.14 91
plowing )
Rice straw 84.4 240.5 168.3 127.9 87.8 141.8 100 2.89 7.82 5.22 4.45 2.70 4.62 101
Mean * ; Gley soils[1Il]---4 years(1976 ~ 1979)
Brown Lowland soils---(1875~1979)
1975 1977
(O Control
16-( 161 @ Compost
— Rice
~ E A straw
£ 121 N2+
N 80
o =
~— Z 8 |
Z 8+ g
=l
2 =
= (o}
g 4r 24r
Q
= <
04t L 1 { i 0Ll 1 ! 1 J
June July Aug Sept Oct June July Aug Sept Oct
Sampling time Sampling time
Fig.23 Seasonal changes of absorbed nitrogen
of rice plant in Gley soils [11]
MREF I BIRICE Y, L2 Ligb o 4 ERDR DEZ, KFEOWEETIC RITT AEMHE

LA L > TE o —EEI NS B DR 2 BN L BE O TRET T 5,
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EE LGB ERIUETE D<A FABL %) B4 720 (N/100KM,Os ) 4213 7 120
HEENLZENPH L EL -T2, g 12 0.5N—H2S0430md % M1 2, 30501k & 9 1% &
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Table 23. Monthly changes of accumulated temperature of plowed soil

Table 2312131975, 1976147 /K HFE &5 H 4)
AHEFE &, F MR BOELRRE (0 ~10em) {2495

i ¥ B KEEWDE & Fig. 241257 L 72,

. June July
Year and soil Mdeastu}i‘(eme)nt - - Total
epth{cm Early Middle Late Early Middle Late

Brown - 177 175 179 181 199 236 1,147

Lo7s Lowland soils 10 166 172 184 183 196 236 1,137

Gley soils [Im] 5 166 172 199 206 223 260 1,226

10 145 156 172 179 191 230 1,073

Brown 5 203 156 210 206 207 254 1,236

Lowland soils 10 171 157 192 204 206 254 1,184
1976

Gley soils [11] 5 165 149 182 194 208 263 1,161

10 161 145 181 201 212 264 1,164

Remarks) Accumulated temperature:--accumulation of daily mean values (by thermograph)
Measurement place---Gley soils[Ill]; Rice straw application plot(1975) and control plot(1976)
Brown Lowland soils; Control plot(1975~1976)

7o : Ordinary plowing

] Deep plowing

500

Bulky organic
10a)

matter (hy

300 -

100L [—L]

Control Rice straw Control Rice straw
| —
Brown Lowland soils Gley soils [Mll]

Fig.24 Comparison of bulk organic matter remained
in plowed layer in Gley soils[lllJand Brown
Lowland soils(1975)

9, 6 ALkah s 7 AT E ToOKHEMED
Hefs % 2 % & BEKR T AR tafiit iz 6 B k-
A OB 3517 5 KR BEK AR 7
FA+E (M) 22 LAz @EL, osk
BRIz H72) BE (0~ 5cm), FE(5~10cm)
DB DIRERZE A NS v olz it L, K

FROWIEA A B 10 A B 12 306 5 1L 72197580 77

Z A & () 2B 28D 55 A X TlE10emEE D
HiRAHY 5 emBE (2 e~ Tt L2 CRRAE L T B,
LorLans, W—7744 () TLEFELE

BHEZRL 21976 T 20 L) B RIT AL
ey,

—77, MIREOELE10emNIZKET 2 HAHE
Wi g A2 (Fig.24), 754+ () (2386
A EIZ FEN B 213 D902 SRR A
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Table 24. Soil physical conditions of two paddy fields at the plowing time

Water Distribution of )
) Bulk - ent soil three phases(%) Total Air
Soil Year and treatment Horizon density by weight porosity  percentage
® o Se My Ay (%) (%)
Plowed soil 103.6 52.7 39.8 54.5 5.7 60.2 9.5
1975 Control  Subsurface soil 112.1 18.8 13.5 54.3 2.2 56.5 3.9
(May 16) Plowed soil 78.9 87.0 27.4 68.6 4.0 72.6 5.5
Rice straw .
. Subsurface soil 73.3 92.9 26.4 68.1 5.5 73.6 7.5
Gley soils(IIl] ]
Plowed soil 106.8 19.2 39.0 52.5 8.5 61.0 13.9
Cnotrol ]
1977 Subsurface soil 104.9 55.9 38.4 58.6 3.0 61.6 4.9
May10) Plowed soil 8.1 68.3 30.5 57.3 12.2 69.5 17.6
Rice straw )
Subsurface soil 98.0 60.1 35.6 58.9 5.5 64.4 8.5
Plowed soil 111.0 18 13.7 53.8 2.5 56.3 4.4
Control )
Brown 1975 Subsurface soil 111.8 16.5 45.1 52.0 2.9 54.9 5.3
Lowland (May 17) )
soils ay , Plowed soil 106.0 51.4 12.7 54.4 2.9 57.3 5.1
Rice straw }
Subsurface soil 112.4 18.4 15.3 54.3 0.4 54.7 0.7
Note) Plowed soil---0~ 10cm, Subsurface soil---10~20cm
Table 25. Soil chemical properties of two paddy fields after submergence (1975)
. () Consumption
. NHs-N Active Fe Ehg
Soil Treatment (mg) (mg) of N/l?&§MnO4 (mV)
Control 6.21 169.5 360.0 — 122
Gley soils[III] _
(June 20) Compost 7.23 171.4 350.6 142
Rice straw 6.99 643.9 1,034.0 — 145
Control 3.45 79.4 275.4 - 10
Brown Lowland 9 5
soils Compost 3.22 105.8 348.2 — 12
une 25 .
g ) Rice straw 3.37 238.5 543.5 — 45

—%, BAKH1IERBBOHEESDEINE L5 FAEBVHOTEERIBIZR TN TH S, S 5107
E(Table2s), #iinTERMENE bHTHRIHTH 74+ () TEMbLKAIZ L - TF O

7219755 N 75 4 + (1) TIIEH S 4 7O —BWEREINTEY, biAZEEDRILOK
Bk s eI 2 gk A E A S N i FRFRIZ B L, L Rt T 2138 Th - 72,
DBTCEBENDIE L4 2 B~ o) 7 L 22, 794+ (D) 12B1TB1977FE O FME

(N,/100KMnO4) DiEBEEFH L IZE L, K 2 Mgk K wm O HEML & 19754E E L T A B &
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(Fig. 25), 19774F Tl319754R1C B RREN K
B EbOTAL L, BHEERRLUETEZ - T
VWb, ZOERIBHERT S ISR TER
BEEOVBICL > T L3N nEEZ B,
nB, HEXELFBM L) BHOH»EKED
i 2 Mgk ERE D D (, POBLEITEMND
BV EE DR b LTz,
bRy 6, HHERFOTIBEAERT 7
74+ () REBLOEBRRF B OB LIC
WAk R T b B L 72 0 KRR A
EBEPELLED, LrLkau ka8
WAL & » CTE B —BIhR & N5, Wk
BEE 7 F OBEKNERNFIC & » COKBERE L%
JRAEDFER S NAUS KR WMIAEF L 27 1) i
A, Wb osL oM KEEWL AR AR E
JRE L CHERMICHB RN TR KEVL D
tEZ B,

BI1EH HKEOEENFKBOEF
IUVRBICREITHER

B1E»LESHE TORBRTIE, SBxHEHE
KA B H O T - SRk ghds st sk il % 84
502 L, 2L5ICE6HTIIBKTRH & HifH
DEB R % e L 72,

ARE T3 B E L AR HEoKERELE L 5 IS

Table 26. Experim

O—0O 1975
) Rice straw
OO 1977
@ 1975
} Control
o--® 1977
1,000(
8ot ,’O“‘\
B / o
2 N
- 60t 77 o
v / // AN
= !/ ®
421 400 - b/’
200 F 7 |
.
g s
oL = ®--—" 7 1
June July Aug

Sampling time

Fig.z5 Annual changes of active ferrous iron under
flooded condition in Gley soils [III ]

RPN 2 KEE RO D KEDOEE, W&
BLIURELZ S RITTRBIIOWTRAT 5,

1) FKESELEREL KBOETSLUVERELE
2] [E3
794+ (1) BIU7r748ticswTk
o%E, Wl T THkGdgEnEng g
DWTHRE L7z, £ DRBMEING (2 Table 2612
KT EBNTHS,

ental design

Time of
Fertilizer . . .
. 0 - - Plantin; : Transplanting Harvestin,
Soil Subsoiling Underdrainage  applied ng Variety P g . 2
nsL?irclldti N with with (kg/a) density time time
consofaation ;e hull rice-hull
Gley 1970 1974 1974 N :064 33X 12cm
soils s P,0s: 1.46 (25.3hills [shikari May 24 Sept 22
(1] Soring) - (May 13 MayD) 5 ges i
Gley N :0.64 36.4X13,6cm
1965 1974 1974 f S
Upland . P05 1.46 (20. 2hills Ishikari May 28 Sept 25
soils (Autumn)  (May 31) (May 12) K2205 L0563 /m)
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Table 27. Effects of various drainage acceleration techniques

on growth and yield of rice plant

(1975)

Per m:

Hulled rice

July 7 Weight Percentage of
] Total of
Soil Treatment Plant Number Number Number of weight unhulled Yield Ratio Oreen- Ripened
length  of of  unhulled (kg/a)  rice (kg/a) (o) Kerneled grains
(cm)  tillers  ears rices(x 100) (kg/a) ‘X8 7 rice(%) (%)
Underdrinage
ol with earthen-pipe 46.8 24.4 552 244 128.1 57.3 48.2 100 0.1 80.0
&y Subsoiling
S[(ﬁl]s with rice-hull 46.9 29.4 573 287 130.8 58.3 48.9 102 0.3 81.1
Underdrainage
with rice-hull 48.9 27.8 568 252 135.1 60.0 50.3 104 0.2 84.1
Underdrainage
ol with earthen-pipe 42 .4 21.3 472 329 118.3 60.4 50.2 100 3.3 79.1
&y Subsoiling
Us%lﬁgd with rice-hull 45.8 24.2 484 341 120.6 65.3 54.6 109 2.7 83.0
Underdrainage 43.8 225 488 350  118.9 61.8 51.7 103 3.1 79.7

with rice-hull

FOERY 45 & (Table27), FitiE & L 2L+
W XU R o0 A BE IR IX A M~ T 4 AR (7
R7RB) &%, EHH)H-TED, HLL2IZH
MEBEVRIGLEHETH» I A2 5, RIS
BOTIIHESE L ORI &R B R i
RO TLHE-TE D, TREEIR BN
~9%EM->Tw2, TOWNEE2ALE, LI
B E RO T KM &GN 7 T4 1 (1) TIEMW
HEENEHIEL, £ TRICLELTEKE
240774 Bt TGO LM E A L

NEHETHD, 510, HHRBERS L UHEG
HREX I R ERERICIEARE RS OB EE A
BHbNns,

%, IFEMOKEIR B L KR PICBET 5 £
HIEERRE 2 5 5 & (Table28), 754 (1) &k
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Table 28. Effects of various drainage acceleration techniques
on soil physical and chemical properties

(1975)
Before plowing (May 7) Flooding time (June 19) After harvesting (Oct 4)
Soil Treatment Water qisﬁrib“tion of . Active Consumption Ehs Water Plastic-
content by soil three phases0g Feltl of N/100 KMnO, content ity Ic
weight (%) Sv.  Mv  Av (mg) (ml) (mv) by weight@g index
Underdrainage -
Gley with earthen-pipe 80.9 30.0 66.8 3.2 139.8 348.5 45 68.2 41.4  0.46
soils N
il Subsoiling
(1] with rice-bull 72.5  31.4 63.1 5.5 18.9 123.6  + 43 62.3  36.1 0.58
Underdrainage ) o 3) 4 430 50 189.4 348.8  —175 65.3  33.4 0.27
Gley with esrthen-pipe ) ’ : ) ’ : : : )
Upland Subsoili
soils HDSOLINg 63.3  34.1 58.7 7.2 76.8 177.6  — 53.0  31.7 0.68

with rice-hull
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bRy o, WEEEES L UG LBk
IBURERD LERRICENTEOGIRICERET 2
EFKE N2, B - BLFCBCTIIEH
MEEDBMENKE VD ERIEFIC, KBRS
Bldhicd - TIIEEETOEEZENML TKFD
WA B & B RN EEICHFE T LEANOK
ENZ LML E L 5T,

INLNZ Eh s, BB EEL LS LB
KARBICBIT BRIRERE DO B L U5
FBOHFEEL THALRRMEOERIIELHTK

EnHnEEZ S,

2) KEREDEREKTBOEFT L VRRED
Rtk

OEIL, WMEL 7741 (1), 774 Gt
EHRE L BRI BT, BKBoTEE
Btz by e L KEREME G2 KIEON &
MBS RIFTRE AL,

WMEANZE L Table29icoRkT & 80D ThHh 5,

9, FREEPIC BT A KERFEMO—DT

Table 29. Experimental design

(Part 1)
Drainage acceleration Water management
Site of Experimental techniques Days of surface Mid-
Soil , ) —= drainage
experiment period Underdrainage Underdrainage ~ Subsoiling after heading time  season
with with with drai
earthen pipe rice hull rice hull 0 7 14 21 ainage
1
Sy TAKASU  1974~1976 O o) o O 0 0 — O
Gley ~ -
Upland soils KAGURA 1974~1975 O O O O O O O
Br
prown . NAGAYAMA  1974~1976 - — - - 0 0 0O ©
soils o
(Part 2)
: Fertilizer Time of .
Soil . V: t
ot applied (kg/a) Transplanting Heading Harvesting arety
N :0.64~0.75 May 21 Aug 4 Sept 18
Gley soils [11] P20s5:1.46~1.72 | § § Ishikari
K20 :0.63~0.75 May 24 Aug 5 Sept 22
N : 064 May 28 Aug 7 Sept 25
Gley Upland
iy pran P,0s: 0.80 | | | Ishikari
sotls K0 : 0.64 June 3 Aug 10 Sept 27
N :0.80~0.90  May 23 July 31 Sept 16 o
Br Lowland
?W“ W P,0s : 0.80~0.90 | | | Ishikari
souls K20 :0.60~0.68 May 25 Aug 2 Sept 20

& 5 KO R L R L OBAR % 4 5 & (Table
30), EAKEDHMFEARDPE A WL 75 4 £.(11)
774 B ETRREHIOEK, T4bbHiEH
EIRDHD N DTEKREFAD L DIZ HA~FE# B
FURHEL S, LRNEIRD G, 20
KRR IEREA S, —EDMEARED b 1L
TWELHoh, LAES L UBRS LMK

I HEERAE K> (hAE 7 H#REAS HBARI4H ®%iEK
DIEIZE E - Twd, X HICHEKEIC BT 2
L OEERHE~ HEGY) opBEirid b,
WL T LK AE—E K (HAE T A%
K, HTEI4B#%EK) oL iz b L TEMBRES
BLUZKRENI G, HBEEKICILET 52 N%
#RLTW5,
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Table 30. Effects of various surface drainage time on yield

and quality of hulled ric

e

Per m: Hulled rice agolgieg(gf; Percentage of
Treatment — ~ Grade of
Soil Daysof surface Nun}ber Nuﬂ?bﬁr 3 f Yield Ratio Yield Ratio Green-  Ripened rice
drainage after 0 unhutie kerneled  grains kernel *
heading time AR Xy ke ) ke (%) rice%) (%)
0 648 338 62.4 116 58.7 118 30.4 74.3 5 b
Gle[y S]oils 7 622 317 57.0 106 53.2 107 30.0 68.8 5k
II
(1976) 14 604 308 53.6 100 49.9 100 25.8 61.4 SHT
"+ midseason 663 341 60.] 12 56.0 N2 a6 73 Sk
0 489 327 52.9 105 45.0 108 5.0 80.6 3
Gley Upland
soils 7 472 320 50.2 100 41.8 100 3.3 79.1 3P
(1975) -
+ midseason X
drainage 507 328 52.6 105 44.9 107 0.9 81.8 3t
7 475 281 51.3 83 42.3 79 5.7 61.2 4k
Brown ) - ., - .
Lowland 14 537 328 56.2 91 15.7 86 15.2 65.1 4l
(?31715) 21 568 358 61.8 101 53.3 100 17.1 77.5 4k
1 + midseason )
drainage 593 353 59.6 96 47.0 88 6.2 66.2 49

Remarks: H---High, M---Middle, L---Low

—h, BEXRE L TUTE - 27E K% L
B BB ET T 2 AT T, 218 %
B b IS BRSE»CTRLEL CIERTL
TEY, ZKRBPELIT%DEP L ->Twb, F
72 MR FEKBP ORI KR OREF 2 HEL
LRRALE L L TEMICH S, 51T

LRI EARREN T T4 E REEKD
S UIHBIEKDIZITREE TH 570%, NEIS
BEISEN 8 LI LT L, 2 oKAAVINKIAL
VL4 gRHEIC BT 3 KRENAREIZE - T
B %\,

Table 31. Relationship between soil moisture content and RT(Relative turgidity)

of leaf blade of rice plant

(1974, Brown Lowland soils)

Water Weight of leaf blade(g/hill)
. content * * *x Ratio
Sampling date Treatment by weight pF Fresh Sa\i\;e;;etz 4 Dry RT %)
(%) matter matter matter
3guly Z%t C?&‘;ﬁ?ggs > 82.9 O 11.6 12.6 3.4 89.1 100
ays after
( midseason :
drainage ) “g;‘;fgggg“ 68.3 2.05 116  12.6 3.3 89.2 100
7éuly % C‘g{(‘fg‘(‘ﬁ‘ﬁgs > 82.9 O 12.8 12.6 3.6 92.9 100
ays after
( midseason ) :
drainage l\glr‘;fﬁz?é“ 4.9  2.75 11.6 13.5 3.4 82.8 89
Ramarks) Water content by weight* | pPF* ...in 5c¢m depth
( weight of fresh ) _ weight of dry )
RT** _ leaf blade leaf blade « 100
7( weight of water Y weight of dry) )
saturated leaf blade leaf blade
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DE, HKERF L HEERBIICE - TH T
L B rh o 14K 5 D IE & & AKRREE & O M I I
B (RT) *oOB@RICOWTHRETL 282245
& (Table31), pF 2. 0Rii# 7 L8 K 5 IR1E TIZTEK
REHHE KRB THOERIZIZLATEDLNY

Wy, pF2.75 (&kH44.9%) 125 L THEIC
EORX LY AERL, KIBEOYIM B S 1
PR DRIK 5 T TR KRS H A~ B oK
KTRKMESH KT EELFEL(ETL, RT
EN% WAL T35,

Table 32. Changes of water percentage of ears and leaves of different
position on the stem at the ripening period

(1976, Brown Lowland soils)

Samplmg Dry weight (g/m:) Water content of wet matter (%)
Treatment position of
riceplant  Auo17 Aug25 Aug3l Sept 6 Septl6 Augl?7 Aug25 Aug3l Sept 6 Sept 16
. Ear 169.8 300.8 448.4 581.6 602.7 58.3 50.3 41.4 32.1 29.0
Surface drainage
1L 33.1 35.3 28.0 26.8 27.8 60.8 63.9 64.2 65.2 64.4
at 7 days after
. . 2L 40.6 41.1 28.1 25.9 24.4 67.9 68.3 67.6 69.4 60.0
the heading time
3L 27.5 25.5 21.4 17.4 22.2 70.8 66.2 54.1 38.3 13.0
. Ear 243.0  357.4 620.5 637.1 708.2 55.6 53.7 41.3 36.0 28.7
Surface drainage
1L 55.3 54.3 57.8 44.5 42.2 62.8 62.1 71.4 63.6 62.4
at 21 days after .
) ) 2L 59.3 57.7 54.9 46.1 40.0 68.6 69.0 75.6 70.3 65.1
the heading time
3L 38.5 39.5 25.0 30.5 20.0 71.8 68.5 61.9 63.4 30.8

pF

O—CO Surface drainage 7days after headingtime

)
=]
T

@—@ Surface drainage 21 days after heading time

Water content by wet 3L-leaf blade(”,)
=5
T

=3
I

1
Augls

1 L
Aug30 Septl5

Sampling time

Effect of difference of surface drainage time
on pF of soil and | water content by wet 3L-
leaf blade of rice plant{Brown Lowland soils)

Fig.26

DT kb, B BT pF 2.75fHE DK

K IKBE DR L 72 358 12 I3 AKAREE S 0 ko 2K
B D L OKSHEEEE LRI S 72, KERK
Mg REER, EMLERIC B2 & 2328
FFREL T,

B LI BT B VTR KER O B 23 %
BHIC BT 2 KR OIALS & kI R 8
% A5 & ( Table32, Fig.26), KiikORE#RE & %
SO &KL, EARREED R, 20 Rk A
KTFLCpFED&E I R EmEIzH Y, HEE
7 BETEAKIZHFE2L HIRE KIS HANERALE L&
KEHE L, 2 ICIb¥E—- 23 (3 LEY) 0F
KEFEZELIET LT 200 ERENS,

%hB, V74X (M) BLurofatics
WL AL RET 21T - 720%, WTNOMETY
pF2. 2Ll LB B LN - 222D
B BRIERED b s - 72,

D&, 74+ (1) /B EBTIZENT
BEDEBE ¥ AL 2t b B X KE
% - HBRIZ W TRERAR % 7B L 72(Fig.
27)s
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ThaskbdE, BRBETKEHOEE LY Ll Cnwa, FLERMEICET 2 HESKIE
RiGlzd EEOEKILIZEWEE N7 T4 1 (1) 2774+ (1) T43~50% ( pF 2.5L0 1), 8
T58%Lh k. (PF 2.3LIF), HdE 0 ikt kit Tl349~57% ( pF 2,400 L) TH Y,
T66% (PF 2.1LUF) &%Y, ZontEo InsnfEiz eI N BSEKE (pF1.56~2.7)
A RTr—F8 (Ic ) 3%~ 0.5L iz DTBRICALEL T,

Gley soils[11] Brown Lowland soils
30T 80
70 0 70
1.0
25 ES
£ 60 20PF 23 g
s [TTTTTTT ) 88 fe—mp——————
S® o3 U —————=2.4
E g 50F T TR & i 50 Inhibiti
< - nhipition
= B 2.6 =48
Inhibition 42.5
40 40+
30 1 1 1 | 30 1 1 | 1
100 90 80 70 60 100 90 80 70 60
Water percentage per WHC Water percentage per WHC

Fig. 27. Relationship of water holding capacity (WHC) and water content
of soil to ripening process of rice plant
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FELFEROED L L E LD THMTHSLZ L &L
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ENBHED b DEEBEHA~DEITIE F Dl 2 —
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DEGFTRI O EZ & I EFRIEICKRT 5K
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KHINZ BT B EEERMOBFRFAAE L KE%
fEEL ST b,

D EOEREEZ 2, AR TIIH) OMEE
B L OBMILEEEROMEN DL H & R
B (Fib b)) OMIRE & O 0 KRR &
H.OWEL LI HBEOBLEIc B LT RS
IZOWTHEHT 5,

E1EH MbLoEBICHS KED
£ BARERDOKEN

KA KT 5 IS 0 Ak S5 &80 3
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A THA RO LB ST 2, K,
HALD BRI — B VR AR o b TR HERIE O 1
FERBCKRDDZ EITIZ S DEMEE> T D
ZELFEETHE,

S50z, HETH~NT & IC Pk BT
AT RD L OEERB~OT X ALFH T
L HERE [R5 0 s RESE AN R A IS T & 2 72,
BUmIc FIH 2 B BE A S DIH L, BEKMA
BLEMAR SR TSI EBRE L RIT TSN S
Coo MR I B M B D A )
B LN TV N

AECIE 7741 () & REfkito 2 /i
DEEEERKL, b b MA I  SEbEED
BAb, LTS B THEER, EE 2 ME R
BLLUIIHE) T 2 S — LRWEBREONE &K
FROWMBEBRERE  OBIE % K o b W8 ThE
5,

1. % B F &

ONHs —N--- i +45¢1212.3% KC1 105m
inz (it 10%KClEdifi= 1 1004z
L), 305K EHDHITBT S, HHlEx: 270
AP EICCNH —NE=IC@ET, #Ei351:100
gL omgTRIRL 2,

QiEE 2 Mgk bR & Dl & T THEFES
BEL 721 1 ¢ T 100m 0.2%3E(LT
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WCHET 5, DO TLRIRE D HoBL, v
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ATH 2 b o SR B K B oo BT AR & BT R SRIC BT 2 R

SR EF T EES20nmiC T #F DiERE F JIE T
%, ENFRBINH —NOBELEHETH 5,

@&X) 7z /—---BMLE (JK550%Hi1%)
150 g & 100mAE D LA ISR L, =058

(7,000 rpm, 2043) 42 & - T EBEHER % LT 5
MRS R —) > 7= 28 (FOsfld o e s:)
419423, B, 1975) ) 1 TLE) T/
—ILRWEBEZHET 5,

kb, BElEOrESRIZIE D — @) —Catechine
AL,

@ icEM (Eh) K Sh TR RN o
HL7CWEEE 200K ) e —n—icf L, =
[EDEEMZ XTI RMEPH 1 enfzn BitE
KTtz T, DWW TEH4£ER(HORIBA No3010)
AL, 105 %ICEELFA L 2, Birldmy
THERL,

2.8 B BN 7

AR 1) REBRAEK 19764, 2)REBRHEL ;100
ey S ANy IOV b iRER, ATA S, 2
fl, YREE ; 774+ (), BEEHEL (W
b 2.0mefFREEZML) , MEREHE; T4
A J(HERT) , S)MEENTS  ARALEE (4K
M, B LUREHLS 1.0% tHEER) , HE
B (BK17°C, 20C) , 6)MiEs ; N, Pz Os,
K20 %% 0.2¢g /®Fw b, 7)%MA ; 5 H24A
(3% b, 1kk2AHH)

BB 1) B4R ; 19784, 2) 3 Bx Mg
a /5,000 77 xRy bikER, 2 ], 3) ki
T8 ARBERE—, ORTE; T4
(HH) , 5)MBENE b LA (0, 0.5
1.0% ./ 13ER) , BERo#EKES (0,15,
308) , 6)filEE ; N, POs, KkO%~0.5g/
Ko b, TFEFER ;5 A26H (38R b, 1
¥k 2 AHE)

IR B B R

AREEI21976, 1978DMEIZ b 72 » THEML 72,
FERIZBY 5 BRI L AR ILLUTICR BB 5 I TR E D KR O E
TEBNTH S, BlIoRIZT#8 % LRI RET L 285 # & Table
33 1Rz,
Table 33. Effect of organic matter and temperature
on initial growth of rice plant
Growth . .
Temperature  Organic June 2 June 15 June 29 Dy weleht (e 2hlb)
Soil () matter Plant Number Plant Number Plant Number June 2 June 15 June 29
length  of length  of length  of
(cm) tillers (cm) tillers (cm) tillers

None 13.6 3.0 27.4 5.8 38.5 19.0 0.22 1.07 4.21

Gley 17 Compost 14.9 3.0 27.3 50  39.8  19.5 0.28 1.00 4.69

. Rice straw  13.9 2.8 23.6 3.0 34.4 12.5 0.24 0.65 1.88

soils ()

None 19.8 3.0 45.1 6.8 59.1 19.0 0.34 2.76 8.09

20 Compost 18.9 3.0 45.4 8.3 59.5 20.0 0.37 3.20 8.26

Rice straw  16.4 2.8 40.8 4.5 57.8 20.5 0.27 1.76 6.24

None 14.0 2.8 23.6 4.5 36.3 15.0 0.22 0.70 2.87

Brown 17 Compost 13.7 3.0 23.8 5.5 38.7 17.0 0.23 0.84 3.20

Rice straw  13.5 2.5 22.5 3.0 35.2 10.5 0.19 0.64 2.03

Lowland .
soils None 20.4 2.8 47.3 5.8 61.5 17.0 0.30 2.48 7.34
20 Compost 19.5 3.0 45.9 7.0 60.1 19.0 0.31 2.87 7.50

Rice straw 18.0 2.8 40.7

5.5 56.6 16.0 0.25 1.62 6.33
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FOMREAD Y, BL, ERBIUVEHED
HERIIRAFIR20C D HH17C % EEl» TB D,
6 H29H (#Hif%35H B) OEYEDLE TIZ 2
EL EnEEIALNLDE, ZREHEARYE DM
T3, M LHIERAEIZEEH S L UREb

JLimE T R RSB BT

LRI T ER L H I EWR ORI SRE
THY, RBMbOLEANRLE > (b, &L
roEmRBRAEREEINL 7741 (D) T
HETHD,

—77, b LEMRHADER EHFEE A B L (Table34 ),

T able 34. Changes of nitrogen percentage and amount of absorbed

of rice plant

Nitrogen Absorbed

Soil  Temperature Organic percentage (%) nitrogen (mg “pot)
(c) matter June 2 June 15 June 29 June 2 June 15 June 29
None 4.48 4.66 3.47 14.8 75.0 218.3
Gley 17 C9mpost 3.52 4.66 3.55 14.8 69.9 250.3
soils (1) Rice straw 4.06 4.29 4.08 14.6 42.0 116.4
None 6.24 4.29 1.77 31.8 177.6 215.1
20 Compost 4.62 4.18 1.92 25.9 200.6 239.1
Rice straw 5.57 4.24 2.12 22.8 111.9 197.1
None 4.91 4.43 4.19 16.2 46.5 182.4
17 Compost 4.67 4.54 3.85 16.4 57.2 184.8
Brown ;
Lowland Rice straw 4.68 4.19 3.82 13.6 40.2 114.6
soils None 5.08 4.25 1.89 22.9 119.9 207.0
20 Compost 4.69 4.29 1.87 22.0 185.0 210.3
Rice straw 4.84 4.31 2.10 18.4 104.7 198.6

RIR17°C MLER |3 20°C MLER |2 e~ FEHHIE S (6 A 2
H) TRRPEC, BMBH 1EAERL 2/ (6
H29H) TRHICEI > TEY, »OF0RRER
WEBEHRE L) 7741+ (1) OHPHETHS,
B LICHANE RN EIZFIR20C HFHH17C %,
FLBREEBEL) 7541 (L) oF»ENRE
nkll->Twa,

OE, ABYWHRHAOEELAL L, mMLEL

Table 35. Changes of HH4 —N, active Fe

potential (Eh)

LBMEZORASERRINE T TEH L Y A8
KR OHH»RRE > T 55, HEKEE T3k
WA RETAELZTRLTYS, LeL%ads,
FAFRb SHANEAIZIZ 6 298 DB A THAR
RELTERBZ2TH-TE), LirdzoRE
IFXIR20CHAE L D) L 17TCRIBTE L\,

B, TRIEEOGITER %2 2 5 L(Table3)),
TrE=THERSEFE (NHs—N) #2118 »

(1) . . .
' and oxidation —reduction

Soil Temperature Organic NH;-N{(mg) Active Fe ™(mg) Eh(mv)

(T) matter June 2 June 14 June 30 June 2 June 14 June 30 June 2 June 14 June 30

None 48.3  65.0 2.8 30.0 68.2 - +82 - 95 -

17 Compost 49.8 75.9 39.7  47.1 102.7 - +55 - 70 -

Gley Rice straw 50,9 75.4 42.8  265.3 311.7 - —32 —155 -
soils (1IT) None 514 79.7 6.8 17.1 149.5 - +95 - 28 -
20 Compost 56.1  85.2 2.8 471 124.3 +98 - 2% -

Rice straw  56.8  81.0 45.8  256.7 398.0 - -0 - 95 -

None 50.2  65.9 372 32.2 348 - 35 - 60 -

Brown 17 Compost 49.4  59.9 31.6  100.6 125.6  — +20 -5 -
Lowland Rice straw  52.0  68.2 33.1 4407 250.0 —-15 - 45 -
olls None 52.3  64.8 30.5  30.0 .4 - +70 -1 -
20 Compost 52.2  68.1 295  68.6 %0.1 - +45 - 50 -

Rice straw  60.2  73.6 377 442.9 362.0  — =170 —165 -
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i TRET L - BRRBRAER 2 Tabled36 B4V
Fig28 =5k 72,

Table 36. Effects of submerged soil conditions at the transplanting on initial

growth of rice plant

Growth Dry weight (g/ pot)
Submerged Applied June 20 July 6 June 23 July 10
Soil - days bef0~re rice straw Plamt Number  Plant  Number
transplanting (% soil ) length of length of Top Top Root
(em)  tillers (%) tillers
0 29.0 9.3 48.7 31.0 15 7.7 1.8
0 0.5 21.6 7.3 44.8 18.3 05 3.6 1.3
1.0 17.9 2.2 37.7 9.8 07 2.2 0.9
0 24.7 7.3 47.3 25.3 08 4.3 1.1
Gley
. 15 0.5 24.7 6.0 4.5 20.0 06 4.7 1.5
soils (1] 1.0 13.9 20 w8 13 03 2.5 1.0
0 21.5 4.7 39.1 17.4 05 2.8 0.6
30 0.5 21.6 2.8 43.6 16.3 05 3.5 1.1
1.0 11.5 2.0 36.0 6.3 01 1.0 0.5
Brown 0 28.7 13.0 49.6 23.5 12 14.0 3.1
Lowland 0 0.5 27.0 7.0 47.3 23.5 09 11.7 2.8
soils 1.0 21.8 4.7 43.3 15.5 08 8.1 2.8
0 27.6 7.3 42.3 21.5 11 8.2 3.1
15 0.5 24.9 4.7 42.5 15.0 07 1.1 4.0
1.0 22.8 4.0 44.6 18.0 04 8.1 3.8
0 27.6 6.0 4.7 22.5 07 5.9 2.0
30 0.5 24.7 5.0 42.6 19.5 04 7.8 2.6
1.0 18.0 3.3 33.8 14.0 03 3.9 2.0
T Gley soils[Mr] S Brown Lowland soils
S <
:'Ea 80 b E" 80
qé’ 60 = 60
g S ;
— 40 - 40 f
=} (=} 3 g
‘8 20 8 20 | N H”
< { :
ég U050 0 0510 0 s 1 = ool 00550 00510 o 0.5 1io . Amount of applied

0 15 30

Fig. 28. Comparison of dry weight of rice plant

rice straw

0 15 30

---~ Submerged period( days)

in Gley soils[ Il

and Brown thowland soils (June 23)
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Table 37. Comparison of nitrogen percentage and ahsorbed nitrogen of rice
plant (July 10)
Submerged Applied Nitrogen Ratio of
Soil days before rice straw Percentage Absorption absorbed
transplanting (% . soil ) (%) (mg / pot) nitrogen (%)

0 2.56 196.4 100

0 0.5 3.66 132.9 68

1.0 341 76.0 39

Gley 0 2.20 94.2 48

. 15 0.5 2.51 118.7 60
soils (I}

1.0 3.38 83.8 43

0 2.45 67.4 34

30 0.5 2.92 103.1 53

1.0 3.35 33.5 17

G 2.20 308.0 100

0 0.5 2.67 312.4 101

1.0 2.86 231.7 75

Brown o 0 3.10 254.2 83

Lowland 15 0.5 3.17 351.9 114

soils 1.0 2.98 241.4 78

0 2.73 161.1 52

30 0.5 2.79 217.6 71

1.0 3.04 118.6 39

Table37i2(3, %458 BicHiT 2 H [-EBRHAD
EBERTAFEBLVCWNEE2 TR L7120, ZoHRE
AL EMEE L LATH SHIAZE OB - THE
RERTEEOBE BRI RS LN, &5
A TIEF KB OR W L 013 ETRERERRINE
DL DIIKT LT3, F2fib b 0.5%MiH
TIZEBV TOEE L4, P OEFERILL
ENEHEN BN ST DFMEE RN I L
AERMMAZ ER->Twad, LrLAan s, fibs
1.0%A T BFUME ToOEENKREL S22
B, +oHREEIZIEE S Tk,

—J)7, LB THOETIEIVWTNOFRETICE

VT L RGBT ORMEE RN ED 7 7 4 LD
OEZKIGIC Ell->TH Y, L2 2niREIdfH%
R OLEHABMAE L, »2ofbLitiAgED
L2V OREFETH B,

DEIC, BB L UBMEEOTEALF S
DENZ DV TRRET L 7255 R 2 4 5 £ (Table3s),
Mt & L BHFTOBKPR R, 2Dofb 5
HHED % v L DF2GHE 2 fligkE R EH ™ S 2 iz
L, X CICHEb b BRI L CREAE30 H BT oK
L7234 @ Ti2400~600mgls L3ET 2 &V B 45
LTvw3d, LICEEROILE T3 TN
BWTLAMEBTEOE > Rk oGTE
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Table 38. Changes of NHs —N, active Fe and concentration of total

polyphenolic substances of flooded soil

Submerged ~ Applied NH, —N Active Fe'™ Eh oot

Soil days before rice straw (mg) (mg) (mV) o (y;)prenn)o
transplanting  ( %,5011) May25 Junel2 May25 Junel? May25 June 12 May25 June 12

o 0 30.2 33.0 13.1 11.2 —120 — 240 0.7 0.6

0 0.5 35.8 38.6 19.2 173.0 —110 — 370 1.1 1.5

1.0 36.4 35.4 35.8 216.4 —120 — 370 3.0 24.0

Gley 0 31.6 34.7 18.4  112.3  —120 - 260 0.7 1.0

soils (III) 15 0.5 27.5 51.6 104.4  296.0 -—280 — 370 8.5 3.2

1.0 30.3 38.4 137.1 382.3 —340 — 390 15.5 4.0

0 33.4 44.5 24.0 58.0 —100 — 290 1.0 3.9

30 0.5 40.8 57.4  410.1 446.8 —330 — 360 15.7 13.8

1.0 31.6 46,4  494.7 544.1 —350 — 400 22.0 10.5

0 43.7 44.2 18.1 11.3 — 45 — 160 0.4 0.4

0 0.5 27.6 29.3 18.4 162.1 - 2 — 310 0.5 8.2

1.0 27.3 24.1 38.3 356.1 —100 — 390 4.1 4.0

Brown 0 26.6 24.4 33.2 56.4 — 185 — 200 0.5 0.4

Lowland 15 0.5 52.5 39.5 106.5 279.2 —200 — 310 4.5 3.8

soils 1.0 38.2 23.1 371.2 629.6 — 340 — 39 14.0 3.3

0 31.1 41.9 56.2 60.8 — 150 — 250 1.1 1.0

30 0.5 29.9 41.5 486.4 505.3 — 250 — 380 13.0 18.5

1.0 30.9 30.7 566.1 644.0 —350 — 400 26.0 7.8

2fHiskEREL 7 T4 L () % EA2HE,% *ABE, 5 H258 (FEhERE) % 5 0Nc 6 A15H
by ELERAICERLSHETELCEL, &L

—%, KFROESRPLICEEBEE T2 231 B ZOEBEESAE b - 72l FEOFEHE30
TWLREEERTNERY 7 = / —NVIBENES) HATHEK, Fib o 1.0%HH Tl AKRoEH HE

mg bpm
600 7

400 410

ActiveFe |

o

200

Active Fe'"
Polyphenol

O @ Brownlowland
soils

A & Gley soilsi 1 -

200 1o ﬁtlm S04
Accumulated temperature (C)

Fig. 29. Relationship between accumulated soil temperature
and polyphenol and active Fe (1l
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Absorbance( 470 nm)
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0.8

0.4
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0.8F

0.4f

Non-powdered

Fully rotted
Rice straw{compost)

6 months heaped

Non-treated rice straw

| 1 I
0.1 0.5 1.0

1 | |
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Concentration of

<

1.6

0.8

0.4L
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Y, MBEORENLHEFEESLD L, KFEK
r 4 NaOHBE%0.1 %D 4 9130.5%5 £ U1.0
2012 TG BAR D & & A R E DL A
o IR ZOMENERAL LD L) b REDE

Powdered

NaOH solution

Remarks) The characteristics of rice straw used

6 hours

24 hours

Organic T-C T-N c/N

matter (%) (%)
Non- treated
\ 38.5 0.65 59.2
rice straw
Rice straw of 2%.6 1.71 15.6
6 months heaped ' . '
Fully rotted rice

20.3 2.11 9.6

straw (compost)

Fig. 30. Effect of NaOH concentration, extracting hours,
and powdering of rice straw on absorbance of

extracted solution
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Table 39. Effects of sample-extracting solution ratio on absorbance of extracted solution

I method(2:30)

IT method( 2: 225)

Sample T-C T-N C/N 470nm 470nm

(%) (%) 470nm 610nm 470nm 610nm
nm 610nm
Rice straw | Control 37.8 0.68 55.6 0.36 0.11 3.27 0.50 0.14 3.52

placed on | Ammonium .

the soil 'sulfate added 36.6 0.87 42.1 0.42 0.12 3.50 0.55 0.16 3.44
surface . 1 -+ compost juice 34.8 1.03 33.8 0.44 0.13 3.39 0.57 0.17 3.38
Non-treated rice straw 39.0 0.61 63.9 0.45 0.09 5.29 0.52 0.09 6.05
Rice straw heaped for 6 months 30.7 1.30 23.6 0.60 0.23 2.64 0.61 0.24 2.56
Fully rotted rice straw (compost) A 25.0 1.47 17.0 0.76 0.43 1.79 0.80 0.51 1.58
" (7 )B 23,9 1.54 15.5 0.78 0.45 1.73 0.81 0.46 1.76

1.4+ o —0 Non-treated

Method 1

0~ Y=X Line

0 1 2 3 4 s
Method 11

6

N

Fig. 31. Effect of extraction method [ and II
on absorption ratio of extracted humic

solution

B, HBEOREER L Ty ) s R
HOWSE (470nm ) & DREFEIZ DWW THEEYL 72
R (Figd2), MAE O RCWBMiD 5 B L U
D & TIRHHE OFB I RIS £ 5 DR E oK

rice straw

A—A Rice straw of

6 months heaped
X —x Fully rotted rice
straw( compost )

Absorbance( 470nm )
-
/

0 20 40

humic substance( min)

60 80 100 120 140
Laping hours after

Fig. 32. Effect of elapsed time after extraction
on absorbance of extracted humic solution
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Table 40. Decomposition ratio and chemical properties of decomposed rice straw

(Partl) Experimental field of Kamikawa Agricultural Experiment Station (Oct 27,1973

~April 22, 1974)

Decomposition T-cC T-N Ignition Absorbance 470nm

Treatment No ratio (%) (%) C/N loss
(%) ° ° (%) 470nm  610nm 610nm
1 43.2 39.3 0.70 56.1 83.8 0.47  0.10 4.72
2 43.7 39.0 0.91 42.9 83.0 0.57  0.12 4.56
gigcsegﬂo“ 3 40.7 38.5 0.78 49.4 82.3 0.47  0.09 5.13
JoneSpn 4 40.4 39.3 0.89 44.2 83.9 0.49  0.09 5.42
5 28.0 34.6 0.64 54.1 80.4 0.46  0.09 5.00
6 36.8 36.8 0.72 51.1 79.9 0.49  0.10 5.02
7 43.2 36.8 0.71 51.1 79.5 0.70  0.15 4.62
Misted with 8 50.3 35.1 1.01 34.8 80.6 0.75  0.19 3.94
soil 9 51.2 37.3 0.93 40.1 83.0 0.63  0.21 3.00
10 4.6 38.0 0.74 51.4 80.9 0.63 0.16 4.06
11 35.3 37.1 0.69 53.8 80.5 0.62  0.16 3.88
12 45.3 39.2 0.68 57.7 84.1 0.63  0.13 4.77
— 13 5.6 40.0 0.65 61.5 84.2 0.46  0.10 1.79
Buried in 14 49.3 38.5 1.00  38.5 84.3 0.55  0.12 4.87
under surface |5 49.7 38.0  0.87 43.7 83.5 0.50  0.11 4.72
soil 16 48.2 37.0 0.93 39.8 83.6 0.51  0.11 4.77
17 35.6 34.0 0.78 43.6 75.4 0.53  0.11 4.71
18 44.9 37.1 0.77 48.2 81.5 0.51  0.10 5.05

(Part 2) Experimental field of Kamikawa Agricultural Experiment station(Oct 2, 1974 ~April 17, 1975)

Decomposition p_~ p_N Ignition Apsorbance 470nm
Treatment No ratio o oy C /N loss
(%) (%) (%) (2;) 470nm 610nm 610nm
19 42.9 38.0 0.83 45.8 85.2 0.60 0.14 4.29
20 47.7 37.3  0.99 37.7 86.5 0.64 0.15 4.27
21 44 .8 38.5 0.82 47.0 86.3 0.56 0.13 4.48
22 48.3 38.1 1.08 35.3 86.4 0.69 0.15 4.66
Placed on the 23 44.6 37.3 0.80 46.6 87.1 0.52 0.11 4.91
soil surface 24 43.6 36.9 0.96 38.4 83.1 0.74 0.18 4.18
25 46.8 35.9 0.96 37.4 83.6 0.70 0.17 4.24
26 45.0 37.4 0.88 42.5 84.6 0.70 0.17 4.21
27 44.1 39.6 1.05 37.7 84.5 0.72 0.17 4.25
28 47.8 38.2 0.85 44.9 84.5 0.58 0.13 4.53
T 29 42.9 37.6 0.86 43.7 84.5 0.66 0.16 4.23
30 46.6 39.2 1.02 38.4 82.8 0.72 0.19 3.89
31 43.9 35.4 0.78 45.5 79.6 0.72 0.19 3.87
32 45.3 32.2 1.08 29.8 78.1 0.8 0.25 3.52
Misted with soil 33 45.3 34.5 0.87 39.7 78.5 0.76 0.21 3.60
34 45.7 38.2 1.06 36.0 82.8 0.74 0.20 3.79
35 46.6 34.5 1.12  30.8 80.6 0.88 0.25 3.61
36 42.6 29.6 0.93 31.8 68.9 0.95 0.32 3.97
37 38.8 32.1 1.00 32.1 76.9 0.90 0.27 3.38
38 39.4 32.9 0.83 39.6 85.6 0.85 0.28 3.08
Non-treated rice straw — 37.7 0.60 62.8 85.0 0.36 0.05 7.16
Rice straw heaped for 6 months — 35.3 1.15 30.7 81.4 0.98 0.25 4.00
Fully rotted rice straw( compost) - 18.7 1.57 11.9 66.0 1.05 0.39 2.68
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(Part 3) Farmer’s paddy field (1974 ~1975)
Ignition Absorbance 470nm
. T-C T-N
Region N N loss

0 (%) (%) c/ (%) 470 nm 610nm  610nm

1 37.6 0.79 47.6 86.0 0.59 0.14 4.37

2 38.5 0.82 47.0 84.3 0.55 0.11 4.88

3 35.9 0.74 48.5 90.1 0.47 0.09 5.22

4 34.7 0.76 45.7 80.7 0.49 0.11 4.54

HIGASHI KAGURA 5 32.7 0.88 37.2 76.6 0.56 0.14 3.94

6 34.2 0.90 38.0 76.6 0.55 0.12 4.62

7 35.6 1.11 32.1 82.6 0.62 0.14 4.49

8 35.8 0.63 56.8 81.2 0.46 0.09 5.35

9 34.6 0.76 45.5 78.8 0.46 0.08 5.54

10 33.7 0.89 37.9 78.7 0.56 0.13 4.44

11 33.7 1.16 29.1 79.1 0.59 0.13 4.40

BIEI 12 35.3 1.01 35.1 81.5 0.51 0.11 4.64

13 39.4 0.93 42.4 89.4 0.53 0.10 5.12

14 33.7 1.35 25.0 74.6 0.66 0.17 3.98

15 29.0 0.98 29.6 62.5 0.64 0.16 3.89

16 34.7 0.82 42.3 72.2 0.61 0.13 4.80

17 36.0 0.73 49.3 83.1 0.53 0.10 5.36

RUMOI 18 35.4 0.67 52.8 84.6 0.50 0.10 5.26

_ 19 34.7 0.79 43.9 80.2 0.55 0.11 4.95

Maximumvalue 40.0 1.35 61.5 90.1 0.95 0.32 5.54

Minimumvalue 29.0 0.63 25.0 62.5 0.46 0.08 3.00

Mean value 36.2 0.87 42.8 81.5 0.61 0.14 4.46

Coefficient of variation 6.14 15.65 16.64 5.32 11.86 26.34 11.42

Standard deviation 2.21 0.14 7.11 4.33 0.07 0.04 0.51
WTRET 5, #HEIC 725> THAL TV 39%, ZOESEIZSL

HEME O BALF LR B L 0T LA Y R¥# 136.2%, &EF#:0.87, C/NL :42.8,

W DORIFCE 13 Tabled0i2 R L 72, WRSERE ©470nm -+-0.608, 610nm---0.143, TH ),

Tabled0(Z D1~ 4 55070 L H12, #ER B WA H TIEHE 610nm B LUXC /N, £
MRDAENE B LT v 7 ) B DR SERE 13 )5 BREFE, WHEL7OMDEENRE DK S
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Fig. 33. Relationship between nitrogen content of
rice straw and C /N ratio
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Table 41. Changes of plant length, number of tillers and dry weight of
rice plant
June 2 June 15 June 29 Dry weight (g /pot)
Soil Treatment Plant Number Plant Number Plant Number
length of length of length of June2 Junel5 June29
{em) tillers (cm) tillers (em)  tillers
Control 20.4 2.8 46.3 5.8 60.0 17.0 0.5 3.8 11.0
Fully rotted rice straw
Brown (compost) 20.5 3.0 45.9 7.0 60.7 19.0 0.5 4.4 11.7
Lowland Heaped rice straw 19.9 3.0 45.4 6.2  60.3 20.5 0.5 3.9 11.9
soils Field spread rice straw 19.4 3.0 43.2 5.8  59.6 18.5 0.4 2.6 10.4
Non-treated rice straw 18.0 2.8 40.7 5.5  56.6 16.0 0.4 2.4 9.5
Control 19.8 3.0 45.1 6.8 59.1 19.0 0.5 4.5 12.0
Fully rotted rice straw 19 o 5, 454 8.3  59.5  20.0 0.6 4.8  12.6
Gley ~ (compost)
fls (1) Heaped rice straw 19.5 3.0 44.6 7.3 60.0 21.5 0.5 4.7 13.2
soils ) ) )
Field spread rice straw 19.1 3.0 43.3 6.5 57.0 17.5 0.5 3.3 9.5
Non-treated rice straw 16.4 2.8 40.8 4.5 55.8 16.5 0.4 2.7 9.3
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Fig. 36. Change of number of tillers and dry weight of rice plant
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Table 42. Changes of nitrogen content and absorbed nitrogen of rice
plant
) Nitrogen content (%) Absorbed nitrogen(mg /pot)
Soil Treatment
June 2 June 15 June 29 June 2 June 15 June 29
Control 5.08 4.25 1.89 22.9 119.9 207.0
Fully rotted rice
Brown straw ( compost ) 4.99 4.29 1.89 24.2 145.0 215.3
Lowland Heaped rice straw 4.91 4.29 1.91 25.0 139.1 226.3
soils Field spread rice straw 4.84 4.33 1.92 19.6 112.5 200.6
Non-treated rice straw 4.74 4.31 2.10 18.4 104.7 198.6
Control 6.04 4.29 1.77 30.8 167.6 215.1
Fully rotted rice
Gley straw ( compost) 5.67 4.28 1.92 31.1 195.4 239.1
i1s () Heaped rice straw 5.49 4.26 1.95 28.9 187.2 254.7
soils
Field spread rice straw 4.71 4.24 2.04 24.0 134.4 202.9
Non-treated rice straw 4.62 4.24 2.12 18.7 111.9 197.1

DE, KWMKOEFEEEL L UEFTIRIL
w% A5 &(Tabled2), mj448 & & @Ayl HHEY
HRIC & - TRHRMEOBRESHEY —REI L
T B¢, M08 HLBRTIEMICE £ 518
MERL, FOREIEHAENRFERMIEHIZ
FELV,

—%, FRERNEIIERRD HHIES Lo
R b L T2 eI ERA 2 EE 2 05t

L, BEAfERED 58 &L OCBIWRGbD 5 D T
HELCETLTWS,

DEI, ERWHEIC L PO T 22T
MemFRAENE, M 2 MlighdmkEs L B L& T
BALOHEM % 2 5 L(Tabled3), Wi+ & & HEY
DRI & » THIEF DT > = T REEFEHKIE
m R T 55, REIGE 2 Mgkd & 13 iR
boL bW KBH L SHAIC L - TE-ICE
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Table 43. Changes of NHs N, active Fe """ and oxidation- reduction
potential (Eh) of flooded soils
. Eh (mv )
(819}
Soil Treatment NH, —N (mg) Active Fe -
June 2 June 14 June 2 June 14 June 2 June 14
Control 51.3 64.8 30.0 34.4 +70 — 10
Fully rotted rice . -
Brown straw (compost ) 52.2 68.1 8.6 55.7 +45 15
Lowland Heaped rice straw 55.0 72.9 14.9 90.1 +40 — 50
soils Field spread rice straw 56.6 74.8 106.9 162.8 — 5 — 85
Non- treated rice straw 60.2 73.6 442.9 362.0 =70 — 165
Control 51.4 77.7 17.1 149.5 +95 — 28
Fully rotted rice _
Gley straw (compost ) 56.1 79.2 47.1 124.3 + 88 25
) Heaped rice straw 56.5 79.2 55.6 141.4 +82 — 50
soils (III) ) )
Field spread rice straw 57.4 82.0 88.6 163.1 +62 — 93
Non- treated rice straw 58.8 83.0 256.9 398.0 0 - 95
Foea, . \_ HIE AEMOERHSLHNES &
ZHDZELD, CANWD»LRLEBLICT LA

) IR OISR (470nm) 0.6LLTF £ 1§ R BFE
boB Tz EEE T ML IchE I NS 1E
MicH 5,

UEDERD L, KFEOIEEZEE, oW
LN EREL YOEmL ) A THERDL LD
EHEIZ L7 TH C/NET27, 0.5%NaOH
AR E OWRGEEE (470nm) AT 0.8LL Loy o

ULROEILFHEICRIETR
-

AETIE, EHOKEICBIT AHAERY (MR,
Fib ) OERMEMEAKIEOEE, WEL H U
A LA RITTHEBLER S 7ORBER
st GESL BNERES) SEES A 7D7 74
+ GE R RERMEERES) ORBER LT

. ] R 60, 66) -
WUBETHLIENZZICHLL o2 o L THETY 5,
it [ 555 o> 1 38 Wi i AKX 5 & OB kel Figl7,
Tabledd (277 T BN THD,
Texture Color Structure Compactness Mottles
Brown Lowland soils
CL 7.5YRYs Medium granular 18mm Fe (++)
CL 7.5YRYy Medium blocky 24 Fe (+)
CL 10YRYs Medium blocky 21 Mn (++4)
Gley soils
SiC 10Y %1 Medium granular 20 Fe (++4)
i
~ HC 10Y 1 Massive 18
11G2
- HC 2.5GY¥"; Massive 13
Fig. 37. Soil profiles of studied two paddy fields
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Table 44. Soil physical and chemical properties of soils used

(Part 1) Chemicel Properties
NH:-N on Exchangeable
anaerobic bases( me )
) . PH T-C T-N incubaion Effect  CEC P2 05 absorption
Soil Horizon C/N (mg/100g)  of Seil "
(H:0) (%) (%) ) drying  (Me) coefficient
Dried Wet Ca0 MgO K0
soil soil
Apg 5.78 6.46  0.49 13 10.03  2.77 7.26 27.4 7.16 0.70 0.17 1,820
Brown
Lorvland Al2g 5.85 5.62  0.43 13 5.78 1.8 3.96 28.8 6.85 0.94 0.32 1,742
soils
B 6.45 1.28  0.11 13 1.38  0.73 0.65 18.2 1.89 0.3¢ 0.32 1,870
ApG 5.72 5.50 0.21 15 11.55 4.78 6.77 15.5 11.0 3.51 0.29 678
g)liel}sl Gl 5.39 4.29  0.25 10 13.23  6.46 6.77 18.0 13.5 3.48 0.38 763
[1G2 5.14  5.72  0.26 13 19.8 13.5 4.03 0.43 791
(Part2) Physical properties
ical Distribution of -
Mecharulca o soil three Permeability
composition ( %) Bulk  Specific  phases (%)  coefficient
Soil Horizon E— Texture ) '
Coarse  Fine , density gravity Sv My Av (Ka, cm sec)
Sit  Clay
sand sand
Apg 9.4 41.2 26.1 22.3 CL 0.78 2.62 39.9 55.7 4.4 2.1X107°
Brown
Lowland Al2g 6.8 43.8 26.6 22.8 CL 0.79 2.61 39.6 53.7 6.8 2.4X107°
soils
B 1.9 47.9 324 17.8 CL 0.78 2.68 - - - -
ApG 0.9 19.6 46.7 32.8 SiC 0.98 2.55 50.0 46.8 3.2 2.2X1078
Gle
soil}; Gl 0.4 6.0 39.2 54.4 HC 0.92 2.63 38.5 61.0 0.5 1.8X1078
11G2 1.5 1.3 45.6 51.6 HC 0.97 2.54 28.5 68.5 3.0 -
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Table 45.

Experimental design

[ Brown Lowland soils : 19years (1963 ~1981) J
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Gley soils $21 n (1961 ~1981)
(Part 1)
Fertilizer and organic matter applied(kg /10a)
Soil Treatment . : Variety Remarks
Rice Calcium
N P:0s KO Compost o “Giicate
Control 8 7 6 - - - D Applied time of rice straw;
Autumn --late Oct ~early Nov
Increased N 10 7 6 - - — 1963 ~1980: Sprlng'-‘rxldd%e April ~ late
pri
_ —  TShiokari @Transplanting :
Brown Compost 8 7 6 800 Shiokari | o middle May-late May
. - _ . arvesting time .
l.ooi;;\szland Rice Spring 8 7 6 400 1981: o t'latedSep{ ~garly Oct
stra wi Autumn 8 7 6 - 400 ~  Tlshikari | op an g%gx(fgzlmy( 22.2hills/ m)
; lowing method : Rotaly
o Cszilllif:lz;]trtra1 8 7 6 - 400 150 tilling by tiller - operation
Control 6 7 6 — - - DApplied time of rice straw :
Autumn --late Oct ~early Nov
Compost 6 7 6 1,120 - —  1961~1974: Spring --middle April ~early
Gley @Transplax?nyg :late May
; . B B . .
soils Rice Spring 6 7 6 560 Eiko @Harvesstin d tim? :0
. late Sept ~early Oct
straw{Autumn 6 7 6 - 560 - 1975~ 1981: @Plantmg den81ty :
30 X 15cm (22.2hills / m)
» ( spread) 6 7 6 - 560 — (Tomoyutaka ; () plowing methods : Rotaly
tilling by tiller -operation
(Part 2) The composition of applied organic matter ( %, dry matter)
. . T-C T-N C N P:0s KO Ca0O MgO SiO:
Site and Organic matter (%) (%) (%) (%) (%) (%) (%)
Kamikawa Agricultural Compost 26.6 1.71 15.6 0.58 1.57 0.78 0.50 15.6
Experiment Station  Rice straw .o o oo 5o, g3z 2.81 047 0.30 9.6
Central Agricultural Compost 29 .4 2.25 13.1 0.74 1.30 1.21 0.67 29.2
Experiment Station,
Rice Crop Division Rice straw  38.3  0.83 46.1 0.30 2.36 0.48 0.32 9.0
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Table 46. Effect of successive application of organic matter on hulled

rice yield
(kg/a)
Soil and Brown Lowland soils Gley soils
treatment
ool Increﬁsed Compos Rice strava Control Compost Rice straw
Autumn " i_~CalcumSpring Autumn ! Spring
silicate (spread)
1961 - - - - - — 45.0 50.0 47.9 41.4 45.4
62 — - - - - — 43.6 46.7 46.3 43.5 44.2
'63 52.3 61.9 58.2 61.6 59.3 52.3 41.1 41.4 43.6 41.1 36.9
64 45.3 49.7 44.7 48.3 48.1 45.6 42.7 41.5 42.2 42.3 42.5
> 65 48.3 53.4 54 .4 47.9 53.1 47.6 44.8 45.2 44.5 42.0 41.7
* 66 38.9 41.2 42.7 39.1 39.2 40.1 41.9 43.8 43.2 42.7 41.7
67 49.7 55.9 56.7 58.4 59.2 57.3 51.7 55.7 51.9 53.4 53.9
68 56.2 58.5 59.1 60.2 58.3 52.5 69.1 63.8 55.7 60.6 62.5
69 44.6 49.3 48.3 46.5 51.9 47.4  45.7 45.8 45.1 44.5 44.2
*70 48.7 56.6 52.1 50.5 53.7 49.2 50.0 51.5 50.6 49.2 48.3
*71 26.4 24.2 26.2 30.3 25.2 29.2 44.6 47.1 50.3 48.5 47.2
*72 39.9 — 60.6 57.5 57.1 48.1 56.8 55.6 54.5 54.8 54.2
*73 41.8 - 49.3 46.6 52.2 42.8 56.3 56.6 55.7 52.8 54.8
*74 51.9 - 55.7 52.7 55.4 47.6 56.3 56.7 58.5 55.8 54.8
*75 46.8 50.8 49.5 49.4 48.2 41.4 48.5 52.4 47.6 49.4 42.7
76 44.2 47.9 57.9 48.8 48.1 46.7 38.8 39.7 40.2 39.0 37.4
*77 49.0 54.9 55.2 55.2 64.3 53.4 48.5 52.4 47.6 49.4 42.7
*78 48.3 55.4 48.6 52.2 57.4 55.2 56.8 57.0 56.6 57.0 53.2
*79 42.2 47.6 52.6 47 .4 53.3 46.4 66.0 67.1 66.5 66.3 62.8
80 48.7 50.4 44.0 57.0 52.9 45.9 48.7 53.0 51.5 50.4 48 .4
*81 38.2 42.6 51.2 43.3 43.1 40.5 48.5 48.2 47.3 42.8 41.7
Mean 45.3 50.0 1.0 50.2 51.6 46.8 49.8 51.0 49.9 48.9 47.7
Ratio (%) 100 110 113 1 114 103 100 102 100 98 96
Coefficient of 15 ) 176 155 152 16.9  13.7 16.0 141 12.8 14.9  15.5

variation (%)
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L 7245 % Tabled6 (oL 72, ICHb, T2, AHEHAMO B TIIREDL 5%
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WL L UL LT E 2212k » TERTED X, MboshkT & 2aKNET, MbosET
FHLCHML TN, Lh L Tabled7 2R3 & iz X2 AR TRMET >R E N 2ot FR

Table 47. Annual change of hulled rice yield in Brown Lowland soils

(kg 10a )
1963 ~1980 1963 ~1971 1975 ~1980
Treatment - - Coefficient of - Ratio Coefficient - . Coefficient of
X R‘("(Ej") variation X (%) of variation X R?[E/l% variation
0 (%) (%) 0 (%)
Control 460 100 14.8 456 100 19.1 465 100 5.9
Increased N 505 110 17.6 501 110 22.8 512 110 6.5
Compost 506 110 16.4 492 108 21.1 528 114 6.3
Ri Spring 474 103 14.7 468 103 17.5 482 104 10.7
ice
Autumn 502 109 16.2 492 108 20.7 517 111 7.4
stra :
1+ Calcium
silicate 518 113 18.1 498 109 22.5 549 118 9.6

WPLERIZ NS SR RIT E bHTH S v,

—F, BOKTRY 774 LT ABmERIS L E .
BRIUHRIEZ b TN, HIERHOBET = 130 134 A (Maturity time)
LhFh 2 %0 E Y - THY, WbbK o f )”ﬁwfmﬁmﬂwm%mgmw
B35 & U 5 22 TIRUIC 2 ~ 4 %L §8-m/mq' el
o TwWad, _i

ZokI, BRMOERAOKROEREEIZ R £ |( Panicle formation
FT B OIS L > THLDICR DD, 24 stage)
ZDERIIFETON L) 12 REOBEKEERE &

FHEICEEL TV LNEE L LN, L | Tillering  stage)

- ?L:’ ﬁﬁ%#@éﬁﬂ: i = fi*i}%%@%l& COn;:ilreage(:im;osAtutu?r?rfmgcgrcti?xxnsiﬁcate
BRAFE N > b L7 MBI 350 TR " Rice straw

DEEFERIEFEIC D W TRRETL 72,
¥, Bl 6 4R (1975~ 19804F) MG HAR

Fig. 38. The periodical characteristics of abso-
rbed nitrogen of rice plant in Brown

MR ERBIN B 2 4 5 & (Fig38), HHEW Lowland soils (mean values of 6 years,
ERRT (IR, Fib LRI EZA, 1AL 1975~1980)
DEX) IFEMARY (R, NEX) 2k X 1512, Tabled8 2588507 & 9 icFiib S HEH &

ANINRERZ B LU ) B2 SRR O BN A 5 ThH 5 (R 6T &2 Z &K, n+HA LK) 3o
b, ZDE DI, AREYEE IR LI SLFRIX N HEA B A D AR AR S8 R B i ) 47 R 22
HAEHFGRENLIEERORUER L 720, = Byt eiay kK & WA 2R A, IR Tl o
DI ENKFEOLEAREER L FD D ) 2 THMIZ FEANE 0y

AL TWELnEHELLILD, L EDfR, 6, 774 16 Lot »
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Table 48.

L ELRERBSRE 425

The seasonal and annual changes of absorbed nitrogen of

rice plant in Brown Lowland soils

Growth period Absorbed nitrogen ( g/ m)
and treatment 1975 1976 1977 1978 1979 1980 xS %ézg
Control 0.75 0.74 0.78 0.93 0.45 1.33 0.83 0.29 35.0
Increased N 0.76 0.82 0.68 1.07 0.74 1.86 0.99 0.45 45.3
Tillering Compost 0.71 0.74 0.72 1.18 0.64 1.41 0.90 0.32 35.1
stage Ri Spring 0.60 0.68 0.83 1.18 0.79 1.33 0.90 0.29 32.2
ice
Autumn 0.72 0.68 0.72 1.08 0.83 1.57 0.93 0.34 37.0
straw .
n +Calcium
silicate 0.70 0.79 0.91 1.10 1.00 1.72 1.04 0.36 35.0
Control 3.58 2.78 3.43 4.84 1.41 5.37 3.57 1.43 39.9
Increased N 3.03 4.53 4.69 6.36 2.13 6.37 4.52 1.72 38.0
Panicle
Compost 3.13 4.15 4.29 7.38 1.98 5.91 4.47 1.93 43.2
formation )
) rSpring 2.19 2.90 4.07 7.45 2.83 4.68 4.02 1.91 47.5
stage Rice J
Autumn 3.51 5.12 4.23 5.43 2.21 5.13 4.27 1.24 28.9
straw .
1 +Calcium
L silicate 2.83 3.79 5.57 5.26 2.30 5.56 4.22 1.45 34.3
Control 6.26 6.66 5.02 9.40 7.55 7.85 7.12 1.50 21.1
Increased N 5.75 7.68 6.93 19.31 8.39 13.03 9.02 2.97 33.0
Heading Compost 6.60 7.52 6.14 12.36 7.35 14.18 9.36 3.84 41.0
time Spring 5.00 5.50 5.86 14.57 9.63 9.12 8.28 3.65 44.0
Rice J
Autumn 9.29 7.72 6.61 14.61 8.31 12.94 9.58 2.63 27.4
straw[ ” .
+ calcium
silicate 4.90 7.28 8.92 12.28 8.61 15.58 9.43 3.67 38.9
Control 8.34 8.50 7.94 1.65 7.98 9.30 8.29 0.58 7.0
Increased N 10.23 8.92 10.54 7.46 10.43 9.94 9.92 0.63 6.3
Maturity Compost 11.53 10.03 10.79 9.35 12.26 10.96 10.82 1.04 9.6
time Spring 9.06 9.76 10.35 9.48 11.48 8.99 9.85 0.94 9.5
Rice J
Autumn 10.30 10.30 9.76 9.93 12.75 13.54 11.10 1.62 14.6
strawl -
1 +calcium
silicate 13.46 10.22 12.40 9.70 12.39 12.07 11.71 1.44 12.3

LIKRREEDLEVEDE T D & & D L HEE D
FEBRYBERAMEIRECL D LKW E D,

F oI BV T B ERB R
~H BRI DT A AN B 5 Rk e HRIN &
DERMEBEEPRENZ ED 5, 1, SRS
NHEBEERENZOFNAREMIZL > TH

Bl s Z AR R Lz,

B, BHEWERIC L5 MRS RS £
i (R 5 om, m & RIROFYE) & LS
FRH <8 — > DOBFR TRETL 28558 (Figd9),
Atk H F 4R E IR A 1,300~ 1,500C, &
fEEMIE (T —13C) 400~ 500°C ¥l TH B
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Rice straw
( Autumn )
Compost
Control

NH; —N
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Effective accumulated soil
temperature  (C)

Fig. 40. Effect of effective accumulated soil

temperature on NH,;- N of plowed
soil (Brown Lowland soils)
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NI RSN %

Rice straw
( Autumn)

Compost

Rice straw  Control
( Autumn)
Compost

Control

Brown Lowland soils Gley soils

Oy ~Ammonium acetate( PH7.0) O N — Ammonium acetatet P60

ox- ) (A f (PH5.0)

Fig. 41. Effect of different concentration and pH

of ammonium acetate on cation exchange
capacity of two soils(1960)

2k -T2z, &, CECOBIEIC HeoT
BEEEET B = LB OBE (N, N/lO) B
LU pH (5.0, 6.0, 7.0) DERIZ L LB L
TS L 72,

O 5B k3L - KT I L
72, Twbb,  0.5omEfR EEM O RFESEN
200mgAHY & & 100ml%s 0 = A LB — A — |2 FEEL
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Table 49.

b L RERBLRE $425

ZORREL DL, WLEE LHbLRAHIC X
- TpH, EfRMEEERE (& <12C0) BLY
AIREBHEDML T A A LN DL, £/ 774 LTIk
HHEPERIZ L - TeERB L V& REEHEY
MoPIlmE > T2, Bt clasmsgc
vy

—FH, A FaN—L a2l THEKTS

Effects of successive application of organic matter on soil

chemical properties of two paddy fields

(plowed soil, 1969)

Soil and Brown Lowland soils Gley soils
treatment R
Rice straw ice straw
Item Control Compost ( Autumn) Control  Compost ( Autumn)
pH(H20) 5.62 5.56 5.35 5.42 5.43 5.31
T—C( % 5.54 4.91 4.95 4.47 5.04 4.49
T—N (%) 10.37 0.35 0.33 0.32 0.34 0.32
Wet ) . ) . . .
NH, N o e 2.46 3.06 3.41 3.34 5.53 5.75
on 30C
anaerobic Dried  10.91 12.06 12.61 16.96 19.66 21.48
incubation
(me"100) 00 Dried  7.48 7.92 8.79 7.05 7.84 7.74
Effect of soil drying 8.45 9.00 9.20 13.62 14.13 15.73
Effect of rise in
temperature 3.43 4.14 3.82 9.91 11.82 13.74
CEC(me) 24.7 24.1 22.2 22.6 3..9 21.4
Ca0 4.86 5.55 3.96 8.38 6.13 6.51
Exchangeble < MgO 0.89 0.88 0.85 2.69 2.49 2.29
bases ( me)
“K: 0 0.17 0.20 0.43 0.29 0.30 0.29
Degree of calcium 19..7 23.1 17.5 37.0 25.6 30.4

(%)

saturation

NH; —N4:gi&d Lozt shFiz, mtgesdf
BYRERHIC L - TEH L EEZ->TEBY, OFD
REIZ 7743 wamt, fibs> HEor
RERT,

DEZ, HEAREEF O % A5 & (Table50)

Bel B ERRIE 774 L &) W et ok L
A2 E 0, FRBARMETIERb LB LU
AT L - TR EESFZHICAD LM
MEFREGY, 774 LTSI EL{EHTLHE
DF AN Y (-
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Table 50.

Composition of soil organic nitrogen

(Plowed soil, 1970)

Fraction of acid —soluble nitrozen (mg)

. Ratio of
Soil and treatment L
T N Distillable N Non—distillable N GStilfgble N
Control 180.0 62.9 117.0 35.0
Brown
Lowland Compost 183.2 56.6 126.6 30.9
soils Ri "
(Acfufnfj‘)w 185.0 59.2 125.8 32.0
Control 137.4 47.6 89.8 34.6
Gley soils  Compost 119.9 49.8 70.1 41.5
&Cftlfgﬁ;” 112.5 56.6 55.9 50.3
121 g /m
—F, TEOELABIRFEBONEIZOWTLS
X (Figdl), it r { NHy OAc » i 35 L or 2 8
PHOZALIZ 5§ 2 BB AU b5 & URib & KT 2
LD BB HRDLN, O LIEA z2 v
4 » Hiv% 4. La| N <
BV FIZ & - THBEOBERr M AN L0
85)
t % é 21 é o OL- M:ddle Late  Earlg deﬁ Late MEarle Middie Late  Farlg Mddle
50z, i % EER LK SR TILEE L CHEAE £ TJune Ry | Aug  Sept

L, CECHIZ b5 2B OE5HE % metL
7245 R (Tablebl), B TI3AEEHIC &
ST EDEGH»EL (BT 2012% L, 754
LTI L T 5,

AN SRR SR TR 2N S T 1

Daily mean accumu -y |
lated temperature 1) = .

[ IR ) B RS S EU 1)

Effective accumulated 37
) 7

temporature( T-13 ¢y 2% 477 A0 niel i R L

Fig. 39. Relationship between absorbed nitrogen of
rice plant and soil temperature in Brown
Lowland soils (mean values of 6 years,

1975~1980)
Table 51. Effects of humus of soils on cation exchange capacity (1970)
CEC(me) Contribution ratio of
Soil and tratment humus on CEC*
Non-treated soil(A)  HzO: treated soil (B) (%)
Control 24.7 17.4 29.3
Brown
Lowland Compost 24.1 13.5 44.0
soils Rice straw
( Autumn) 22.7 10.5 53.6
Control 22.6 13.9 38.6
Gley soils  Compost 23.9 13.8 42.4
Rice straw :
(Autumn) 21.4 14.9 30.7

« 1 (A—-B) /AX100
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Table 52.
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—7, Table52(alik « RINEIC L - TH S 1L
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Characteristics of soil humus

(Plowed soil, 1970)

Soluble portion of humus treated with 0.5 % of NaOH

. T-—-C
Soil and treatment (%) R
(% xtracted ratio o
soil humus (%) PQ RF dlog K
Control 5.54 62.1 80.9 196 0.568
Brown
Lowland Compost 4.91 72.4 78.4 156 0.578
soils Rice straw
(Autumn) 4.95 76.0 79.8 208 0.569
Control 4.47 58.9 64.3 31 0.808
Gley soils  Compost 5.04 59.0 67.0 29 0.828
Rice straw
(Autumn) 4.49 58.3 68.6 33 0.800
12
0.35F
S Gley
e [soils J T 10
B a0
D o.af [Brown g
& soils J Z‘ Brown 1
- Lowland
% soils J
gl
0.25 1 L . s
A B C A B C
- -—
Size of Size of
aggregate aggregate
Size grouping of e Control SJ
water-stable aggregate 34 C(_mlpost = ) ¢ ) .
Nl Y v A B C A B C
C 105 ~0.1 m Size of L‘m—’
aggregate aggregate
Fig. 42. Content of NHi- N and total carbon of different size of water-stable aggregate(1970)
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Fig. 43. Characteristics of humic substance of different
size of water stable aggregate(1970)
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Table 53. Effects of successive application of organic matter on soil

physical properties

(Brown Lowland soils :1980 )
Gley soils : 1981

Sampling Bulk  Water content

Distribution of Total Air Permeabi]jty

Soil and treatment  depth density by weight soil three phases(%) [ ocity percentage coefficient

cm) (g) (%) Sy My Av (%) (%) (K, cm /sec)

Control 0~ 8 104.1 51.5 43.3 53.5 3.2 56.7 5.6 1.6x107¢

Brown 0-% 10n s R R L R S v ot

SLOOif;la“d Compost §~16  104.9 53.5 ¥4 561 5.5 6.6 8.9 2.5X 107

Rice straw 0~ 8 90.8 60.2 33.6 54.6 11.8 66.4 17.8 2.8X 1073

(Autumn) 8 ~16 101.3 55.8 37.2 56.5 6.3 62.8 10.0 1.5x 1074

) Control 0~10 103.8 48.9 38.7 50.9  10.4 61.3 21.2 2.0X107°

Gley soils 10~20 100.4 57.5 37.5 57.7 4.8 62.5 7.8 7.5%107¢

Compost 0~10 96.3 57.2 34.9 55.1 10.0 65.1 15.2 1.9%X 1078

10~20 95.0 64.3 35.9 61.1 3.0 64.1 4.7 4.0X 1078

Rice straw 0~10 94 .4 62.3 36.3 59.4 4.3 63.7 6.8 5.1X 1077

(Autumn) 10~20 92.7 63.3 34.3 58.7 7.0 65.7 10.7 4.2x 1077
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Fig. 44. Distribution of water-stable aggregate in

paddy soils treated with successive appli-

cation of bulky organic matter (1968)
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Table 54. Effects of successive application of organic matter on atterberg
factors of Brown Lowland soils

Moisture Liquid Plastic .
.. . q. .. Plasticity Flow Toughness
Treatment condition limit limit ind ind ind
index
of samples (%) (%) e index index
Dried 68.9 46.2 22.7 12.8 1.77
Control
Wet 54.9 39.6 15.3 7.2 2.13
Dried 79.0 51.7 27.3 19.6 1.30
Compost
Wet 59.2 44.3 14.9 7.4 2.01
Rice straw Dried 69.5 46.2 23.3 17.6 1.32
(Autumn) Wet 60.0 43.7 16.3 7.4 1.71
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Table 55. Comparison of specific gravity of HzO: treated and

non - treated soil

(Brown Lowland soils)

Specific gravity*

Treatment  Horizon Non-treated soil H;0;-treated soil Humus**
Plowed soil 2.525 2.672 1.324
Control
Subsurface soil 2.531 2.667 1.304
Plowed soil 2.533 2.668 1.333
Compost ]
Subsurface soil 2.517 2.647 1.387
Rice straw Plowed soil 2.507 2.656 1.311
(Autumn)  gupsyrface soil 2.500 2.666 1.242

Specific gravity*
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