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Utility of Livestock Excreta Chemically Treated with
Slaked Lime in regard to Paddy Rice Production

Toshiyuki NAGUMO, Nobuhiko FUEKI* and Ryusuke HATANO

(Laboratory of Soil Science, Graduate School of Agriculture,
Hokkaido University, Sapporo, 060-8589 Japan

*Soil and Fertilizer Laboratory, Hokkaido Prefectural Central

Agricultural Experiment Station, Iwamizawa, 069-0365 Japan)

I. 30 &I

FEINBECBI2EELEED 1 DTH 5.
LirLEds, #IroRET aHRE, HYET
8600 GgV, ZEFRIZHE L T 120~133 GgN2* iz 3%
L, #iiz &> TiZ Bt ha H72 D OEFEEH 200
kgN/ha ##2 29 LHEBEIN TV, ZDHEBKE
HETHREEROME L FALA S RFEE -
T3,

RE#RRONE L, BT THY, A7 Y —
MEH &R TV 5579, HERLALE T, EEMLOE
S, KSBWOIETTRL, 7=/ —NVEREFRIEN
B Lo REREME OSEREY, HEECE
BETERIE 501, P~ T EHMR
B BNENH B3, FO—FERELTYDIEL
EMTRbN S, H2WMETIIYIVEL BT
HE2EDT14BEDRLY, +0THY, T,
JEHRED X 5 BTHEE - B D b EeH Tk
FEREIELIZ WD, RENENSD, it
¥, ¥iLERTO 7 v = 7RI, YR U
WRERHMH T2 v 7 ARE U BT EMBTEDONT
W bt BEEET A-00UDEL
e, FEIRIC, 7Y E=T7HEBLERL T AT
EMsbs, RKEETYELTOT V22T, #

*WEOHE LEETHBEEREE  Soil
Fertilizer Laboratory, Hokkaido Prefectural Toka-
chi Agricultural Experiment Station, Memuro, 082-
0071 Japan

and
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FHEBERE T E 2k 3R, O8N BB
{ERHFHERROERMFIL b o TER 227
HIEBESNTWEB, ZOEERRERELT, &
BEERMEICEED 7 2o 7HEEPET >R T
Be, K5z, HERCERBE(FHELIZS A
Z, Mg bW v FHY 2 OFEIFTALT
W5, Lo REBEROTH S LIFLiIdERS R
T 5678171819 7 MASTIRZ DD DH 5 WIFFER -
FOEBREFRHE Y, BT KROEHEHGLER
CioTw3 EFbNTHL52,

ARALER I FESR 0 & FEEEE DT DICHW SR T
Wiz, WA, AKX 5 (bR R IR
BETIUrYDHERENTERY, ZOVYRAT LT
i, KIGHEIZBWTAZ Y~k (k53 80%, RV
File EEME S THET ) ORI L THAKX
%3~5% (w/w) &ML, pH12 BETKIGE ¥
2, TOBERLY - IzBWT, 2BHEEE TR
R, BB 20~30%T2E O &M H3ELE
ENd, ZOWERKNETIX, 1) EHIEHES G
Manz, 2) MEKGEMERDZWDERICX
ToEwy (20~30°CRRE) bDo, NTOFERIE
PRIGEDOICRIEIEDL D 522, F 7z, REFDHETL
IHE E T ARCESECE s N B e, 3) FEL
Te7 TS MNATERTE S, 4) HEK
BREROASFRCENE NS, Lo BE
ReEbOoA Yy " ¥HY, BERABEO—FREEL
TEETHIEE 2005, Lidvz, HEE{OE
THHAOKAED & 5 2 /b2iE Ty, SiEahi:



404 B AR REEIMIANE H23E BT

BB EYCFAS LR T, KREEROMBER
fRR U 2,

KEHRIT, B, FEM SR s 5E
BHEHDINLT, KETRREFELACHNHER
Tz, KEADOHEE » 5 BEFAEES* R &,
M7 SHIETE 2, STEOFEIRE B/
DEBREH-TZOMARRELSBAILTY
z320, L ARG T OBEHIMS ORI S EE
PHLMEEZ->TW5S, 8517, ZholiXed
BoKE~DEAER, & AREBTRLEOESHE
BhEBO LIS, JQXP Y s EBENLLFL,
KOBRWETORRAE 22 Zens, £7TETH
EEINTWE, UL, #EBic s 2880 &
LD ITEBREANOBELLEEHITEE > T3,
LRk 3 i b MEEM I, EROHEp SELE
B0, BRESKhTRETHD, vy MELTRET,
BYRBER S RT3, ZRsMbEiEoRE L
LTHATE S L3 enhiE, REEROEEDL A
HEN2 RN D 5,

22T, AWETE, 1) BAEKEHOTEEN
B S N RKREEREM (LT, EAKOAEEN
LT OBFEEROEEREEGESML, U5
AR & B L T2 OERIES 2T 5 £ &b,
2) BHEFAH B THGKLHEEMIC L 25
BEREMORMABRETYL, BT cOMBEE
HOMEELABOLES, NEEFAE Lz, 2hoD
ER» S, HAKMEEM OGRS X3 558
AREME 2 BRI L 72,

II. #RehE

A, HRENS CHESE
WHERS L, AEERFICAEYT 5, KEO

FEIERIT 8.1°C, MK RIE 681 mm T, 5
~10 BORERKEIZ 2,897°CTH 3, HEAEBO
1By 4 U, WETHIBT 2RRE® THY, &
B o REBSENATYS, ZOBESBOELOTHE
HEFRR % 40°C 7 HREEAEEER THIZE L 12,

FERIZ 1999 FITfTR o Tz LB IE, BRIBITI
B - TRERAERRIEE 2 L 2o iR &, A RD
HEMOAHEMH L EHAKAEEN K 28T
(Table 1), MlEAZET, B beESBEEE
BEL7 BRAREIE S5 397, BEEM~y b
B L, BHEIZ, 6 FBBEABEAVWT5H29H
(LUF, 5/29 ® & 5 @R d)iTwn, IN#EIE /21
Tiole, ZOER, SEHHETOAFIKBISFE
I 2~4CERBTHEL, 5~9A0RERKER
2791°C (F4E 2561°C), HEBHFMI S 73¢h (P4 598
h) E&oiz,

58, KRR THORIEAKLEEMZ, 34,
B ABRELZNEN 40, 40, 20%DEETRS
LizbDTH B, HEKLEBEM DRTES I,
pH 8.3, &# (DM) H7-Hh&EH2.0%, C/NIk
12, VB (P,0,) 2.4%, 7V (K,0) 2.6%, #
W s (CaO) 24%TH - 122y,

B. BHHPERNPETE LHRE

Stewart 5 DFE - T, HAKLEEMN D
GREBIERE R IE Uiz, %7z, 40°C 7 BRE#ASE
ZLTEFRE/MERRELD, ZhETHRBER
Brli, 2oL E, ok, JtEErdhR
ERREER CERRH) CHBIWILMY I 340
HEARY, FEBRCHTL T,

C. i pH, Eh ELBBEBENE=S) Y

+#pH & Eh, B L ULBEBHEORE R, 6/5, 7/
10, 8/6, 9/9 D 4 EfT% 57, 138 pH & Eh iX, 1

Table 1 Fertilization and paddy rice cultivation practice.

Fertilization Practice (kg/10a)
Control

Granulated Compound Fertilizer

N:P,0::K,0=28.0:10.7:12.0

Slaked Lime Treated Excreta ‘Yu-ki Blend Hiryo’ (Cattle 4:Poultry 4:Fish Residues 2)
N:P,0::K,0=15.0:18.0:19.5

incorporating the fertilizers to plow layer for both fields

Cultivation Practice
Rice Cultivars: ‘Kirara 397’

Planting Density: 26.5 stub/m? for Chemical Fertilizer Field
27.5 stub/m? for Slaked Lime Treated Field

Transplanting Date: May 29, 1999
Harvesting Date: September 21, 1999
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FEB(0~10cm) w2 Fh pH X —% — (TOA #
#, ®—% 7w pHEHM—14 P) £ ORPE &

(TOA #8Y, PTS—2019 C) %#EALT, WEL
Jro PEBHEHROE =5 ) > 7, BILOF R 2
o T, TIBEUEEES (DAIKI %4, DIK—301 A)
EFROTHELRE, 4P RELroFmM L, &,
ZOFEBI0EAT 1Ly bEL, RK 4ETHFOL,
50~80 ml O E * 57z, BRE L 7z30kHE, ERRE W
HHE/R0, NH -NEE2/ V¥ 72/ —VEE
ko, BEFABEBEIT) 77 UoHRCcE-
T, CI, NO;-—N, PO —P, SO —SEE® 4
drruvbhr777 4 —2L-7T,Ca%t, Mg?t, K,
Nat BE % FFREHEIC L » THIE L 2
D. KFENEME, ESRINENEIE

7/10, 8/6, 9/9 £ 9/21 B &K XD 10T D22 »
Fiir & KFREEEEIwY, Z0200%E 1HEELT,
2HTEHEL, EREHELEY, BB E-T
HYIE L #ES (N, P05, K,0, Si0,) SHEFRZH
ELT,
E. REREH L UKRE L BXREFORE

IR (9/21) 12, BR»5 40832 2 RIETN]
DELY, SR UTEHES Y, Kk, HEL %
Tholtk, BE1.S9mMmULOXKEBELNKE
L, BEKE RERINE) 2Rk, NEHBRE
£, Bk TRE L, KON RNE (B
Bk High-Quality, K#¥ Immature, #F - FHEQ
% Damaged, %E# Dead DEIE) X, BIAKERN

DT EEHIER (FEEED 2B CEEL .
IR IBIUT I u—REERIL, BRLEA
k(B wowT, FREFRA VT T T A F—
(BRAN+LUEBBE#H&), A —+7 F 74 ¥—
(BRAN-+LUEBBE #:#) % v THIE L 7=,

]

A, HBERUVEEMOFIREERE
WMERMEEM ERRY SHBR L bz, Btz
HREERODENFNI, 96% L, KESE LD
(Table2, G—A—B)o LrL%uas, TRY JHIE
Tix, BTEMEEERHS 710 mgN/100 gDM T, €%
EEBED UYL, T EBEERNS L2
(Table 2, F)o #H XL T, HAKLEEM DS
&, 10%KCl Ry ABEE RS E R 817 mgN/
100eDM L &BFREBED 9% % 5, HoEER
BEEZNBO TEHEL o7 (Table 2, C)o

7, WAKLBEEM O THEERR 577
mgN/100 gDM &, &Y 5 # B8 T © 35 mgN/100
gDM & HRTHE® TH <, EROEEBK &
LTv72 (Table2), L7:h5T, HAKIAEEM
3, ST SHE L AT, BT ARRERSE X
b TE®, ZOROUREBERNES I LRSS
Wolz, TDTEDS, WRKAHEM»SDER
HHSIIMEREBER IR 2 LR IR,

B, HEREEO LEHREERE T 48 mgN/
1W00gEtLThy, ERBEREIBD TEP o2,

IIL, #&

Table 2 Nitrogenous composition and available nitrogen of slaked lime treated excreta and rice straw compost.

Nitrogenous Composition 109 KCl1 Extractable

6NHCL Extractable Acid Unextractable

NH,-N NO;-N Organic-N® NH4-N# Organic-N# (Residue) Total
(A) (B) © (D) B (F) (&)
mgN/100g
Slaked Lime Treated Excreta 15 10 817 92 872 333 2139
0.7) (0.5) (38.2) (4.3) (40.8) (15.6) (100.0)
Rice Straw Compost 5 77 26 184 1109 710 2111
0.2) (3.7 (1.2) (8.7) (52.5) (33.6) (100.0)
Avaivable N Avairable N Measured by Incubation Method
mgN/100g
Slaked Lime Treated Excreta 577
Rice Straw Compost 35

Value in parentheses show the percentage of each fraction to total N content.,

sAmount of organic N extracted by 10%KCl solution
#Amount of NH,-N generated by 6NHCI hydolysis
#Amount of organic N generated by 6NHCI hydolysis
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B. T pH, Eh BIUTBEROT =AY - HFFVBE
ARHEBESF BT 2 4 RFREETOLFEHER O
NH,*—N OHR» S HEEROWH AR 2MS 2
EMTE, IhEBCHBERMB LS KRERR
INOHERBER I 2 39239, F 2, 4 BReb BNz ARG
REEL TORWEFTVHA(ERE TR, 6~7H)
BB HEEWO NH, N BEOEIN, A
IS IR T BEROER L 2D
FZoNTW»E, KRBT, BHEEROD
6/5 B A LEHEBO NH,*— N EBE I3, SRX
Tt 2.7mgN/L TH-o7leDicd LT, EHEKNLE
BEHMETIR1.5mgN/L £E»o>7% (Fig. 1), #®
%, SIREEERMIED 7/10 1213, NH,*—N B
X T3.7mgN/L &£ ERL, HEKMBEBEMEKT
12 7.8mgN/L £F L ER L7 (Fig. Do L L,
8/6 £ 9/9 K, HAEKAEEMX THEE LD b

8

Slaked Lime Treated Excreta
e

b .o

Soil pH

Control

Ammonium Concentration
(mgN/L)
N
hES
”

Silicate Concentration
(mgSvL)

06/05 0716 08/06  09/09

FTHEENHDD,0.4mgN/L LT LR HER LT
(Fig. 1) UtetS> T, HEAHEA U7 b3mEs &
VEFTYII S, EHEL L EERAEEM X
DEFOHKBHIVTAS HBEWRICH D, Z0
%, TEEROMM U EAKAE S D% R
LD ARBERRINOHEER &40 5 Z LD S
hiz, 272, NERTHHEEZOERICIL T
EENEHE LBHEEF NH - NEBEOLALRE
HohlzbO0, HEKLEEMETOZOLFG
IR LT TRE <, HAKLEES HE
DOEFREBCEZIEA THI ERB S Rz,
HAEKLEEM X O Eh i3, SMHEXEHERT
SHRIEL R T A ERNR S ey, EEHMNE
BLT100mV ALFEIznTwi: (Fig. Do

138 pH i, AR EE L ¢, SHBK & T
BIKMEEMRT 0.5~ 1 g otz, £, HAKAML

400 |

300+

200

Soil Eh (mV)

100 |

120} k

o
(=]
-
/’

(mgCa/L)
/
<

Calcium Concentration

06/05s  07/10  08/06  09/09

Fig. 1 Soil pH and Eh, and NH,-N, Ca and Dissolved Silicate concentrations in soil solution.
Solid and broken line shows the data of control and slaked lime treated excreta plot, respectively, and

the bars show standard deviation of the data.



FRMZ « EARME - BHSTFEN | WAKLE S N REHREM ORI B0 268

407

BEMR TOTBERO Ca2r BER, NRKX LD
YHsPREL, VW0 iF15me/LiCEL 72
(Fig. Do ZHh 5D X3, MAKAEEH D CaO
EEZEBBOL LD EEZ LN, £, TEBHEBRO
SiEREZ, EEYHIO 6/5 ICHBX & 0 EHEKNE
BMETRREP-obOD, #DBAXED 3
~5mg/L LIZIZEBETHEL: (Fig D, 0
MDA DT ik, AR R TR 7 8 1R
i olz,

C. KRBEE L BRI

AFEOH EHMEWE R, T/I0 TENERK 92
kegDM/10aizxt L THEKLEBEM X T8
kgDM/10 a &4k - 7243, 8/6 W I3 A RIS
KT 503 kgDM/10 a & MR T D 504 kgDM/10
a BV X, INVERED 9/21 TRIEAKLBEEH X
71,143 kgDM/10 a & STEEX T D 974 kgDM/10 a
2R LE- 7 (Fig. 2),
AFBOBERRINEIE, 7/10 TIEXNHEEK 2.1 kgN/

02 U THAEKAEEMKX T1.7kgN/10a &
Blinot, FOB, 8/6 KIINERNEEMK T
8.6 kgN/10a EXBXTD 8.3 kgN/10a ##i %,
URHERF D 9/21 TIRIH AKX LB ER X T 14.2 kgN/
10at: W BRTD11.2kgN/10a % FH -7
(Fig. 2)o 2D & 92, EBVIHADEGKNEEH
KO FEREE L, AROERRNESLRL T
Wwizlzs, STBREERTHRELTWwz, Lal,
7 AL, EEBEERIC DN TG KB EH KD
EERINE TFZ ML, Sy ELS L
720

¥/, HORKAMEESRCEF2) Y BEL U
UIRINEE, EROBES LRI, SBEX L HERT
EBEFH AR, EBEIIKS k2 ERERL
7z (Fig.2), 7 BRIED, FFEOHERELZRL:
2, AEHEAEEL CHBEX LD b AR S
XK CE»o7 (Fig 2).

s
< 1200
= a) b)
§ 800}
[
& a00f
p
* *
E Oél?gb‘@ S 6?@0@\
Q7N v Q7 N\ v
FEF S PR S
% 16 % 8
=12} ® b) s 6l @) b) 5
5 > S R
= P B
§% °| £g
< 4} g@ 2t e
2 X i | O R v 0 | 50 O~ e O O O e 1 N O |
SR E D SO E D SR F D SO E @D
& > SO FES D > S8 D
FEE S P O S O &
L 20 o 80
2359 b) L) b)
SR S
g Q@ 10} 384m
.E% 83
8 2 sy = & 20
£ 0*[54 1= SN ! I | = | I

5 & &E & & O
S 8 U S S o
FE S PO &

SRR O IR
FPPS S FLES

Fig. 2 Dry matter production and nutrient uptake of rice plant in a) control plot and b) slaked lime trated
excreta plot. Open and shaded bar shows the values for stems & leaves and grains, respectively, and the
bars show standard deviation of the total value. *not measured.
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FFEREBFHAAE H238

45

D. N2 L NEBRER

BRI R, SRR 491 kg/10 2 X LT, HA
RALEEM K T 564 kg/10a & MK & D #7570
kg/10 a, 15%% #5172 (Table3), HAKAEEH
XTix, ¥ c—fbi b OB 55 &, HBKT
D AT L D%, FEHD 584 K /m? L RBR TD 527
A/m?2 kW&ot (Tabled), ZOHE, HAK
WEEM K 810 2 E0E, 31,800 Ki/m? T, Xf
BERTOD24,7008/m2 X VB S »niT% hol
(Table3), ZDZ &b, HAKNBEMRXIZS
U ARTCRINE R, RO L 2 L2 ot
SR L o TEELLWETH S THET 24/
1000 KT, FE—FTH-o7 (Tabled)o F7z, =
BESEIENEX E b IXBEIFIRAILT, Eiro
72 (Table3)o LxL%#5, BHFEIR, MEKRK
T 83% L LR THAKMEEMR T 74% £ 1{&
oz (Table 3),

E. XONRKRE & BHASEE
REEDESIZHABRKLEEM X T 13% & R
KTD6.1% &0 &L, Mz, REXOESIHEA
KM EHM X T8I%EMBRTD MU% LD K
Motz (Tabled), Zhsid, LROBBSE LN
L Twiz,
BAERSICOVTALE, HkE7 i u—&F
RRIEKED 18%THD, PRENELL > TV
(Table4)o L2LEH6, BXRy 0 &FXK
i3, REAELIhTWw3 %Lt~ L, HEX
T4 8.5% e H/L, HAKLEEMKRTIZ9.8% L&
S5CE» o7 (Table 4),

Iv. & =

WERKMBEEM K BT 5KGINE S, HBERL
D % 15%% o7z (Table 3), B 1E, BREWIX
Ny —OHIBEERE L, BHTIXTRIRER

Table 3 Rice yield and yield component.

Yield Unhulled Grain Milled Grain Screenings
kg/10a

Control 616 +23 491+17 203

Slaked Lime Treated Excreta 705+ 1 564t 2 260

Yield Component

Number of Ears

Grain Number of

Individual Ears Total Grain Number

Number/m? Grain/Number of Ear 100grain/m?
Control 527+23 46.9+3.7 247+ 9
Slaked Lime Treated Excreta 584+49 54.5+1.2 318+20
Sterility Ripened Grain Thousand-Kernel
Weight
% g

Control 3.1+0.1 82.5%+6.9 24.2%+0.3
Slaked Lime Treated Excreta 2.8+0.3 73.9+5.2 24.0+0.1

Data show mean=SD in duplicate measurement (n=2)

Table 4 Looks-oriented quality of rice grain and some component involved rice taste.

Looks-Oriented Quality High Quality Immature Damaged Dead
of Rice Grain %
Control 93.8+1.2 6.11.1  0.1+£0.1  0.0£0.1
Slaked Lime Treated Excreta 87.24+0.6 12.7+0.6 0.1+0.1 0.1£0.0
Rice Component Amylose Crude Protein

%
Control 18.24+0.1 8.5+£0.4
Slaked Lime Treated Excreta 17.94+0.1 9.8£0.7

Data show mean+SD in duplicate measurement (n=2)
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o TNEMEIML Ty 30 LT, EHTIEH
OB & > CTNESEML T» 2 Lli, ¥
AKLEEFX T, SEE LD RN 5 5
WZIEIIL T D (Table3), HAKMBEMKTOD
B HE U wirELBNS,

—MERTIZ, HRREUL, SRR L B OESR
WIRBETHERETF 65, JLHEED & > TS
W, SRR RIE S & MBI 0 TOEREIX
BSH VL3R, & ICHIFEEE L O 7 kg
TR D AFRERIINE & B & OB B AR
B SN T 3343630, IMHIKMBEM K TOESR
TR X, WRX LT, EEOHcg Vi
LOD, HEERERHIE, sl Tvw: (Fig. 2).
ZORHOHAKLEEMKIZ B 5 LBHEES
NH,*—N @BF ik, £ BX L L TE
poldt, FO1LABIRIAELS ERLTY
(Fig. Do ZONH,*-N iz 8 Hizid¥kL s
b, SEEEBrSHEHEOITLEDEED
NH,*—N g ah, AfcBiishe g
hiz, tBECBV TN ESEE (1.7~9.1%), C/
NI (4.9~21.4), ERERVCFOERLLEMER
W, {bZEIEE L OREXREZ 2T (30, 50, 100%)
AFERIE AR 2T o 7o R T, WTho&H
HRBENK XTI ERMEPRS L, Zh e
UTRESED L. LH LS, HAKAEE
ME B EEERY (BREZR) KWEATED,
—REHEE 9 I EL D D HBHECEE» L8
DEFREBDE > T Lt FHEN S, D7
B, HHEHE COZRRRNSHER S L, BRHEO%
IMeHEEL, e b0 L EEZBRBZ33,
AT, EFERBERRINS S L, XD
FUNIEEENBEL I ESHEHLARERT WL
3, JtEBETIE, B VNI KEED D, K
T ABREOERICTER T, £FYH, <
W 2O SR (7 B) ~fE (8
HEA) i VEHLOEFRPRREEZ—TT, H
UL I B 2RI E I 2 2 EEAHE, B8 ah
Tw»33, L Lads, BRERIKE, HiRs 8
T3 &F R HEEROEB LML, AR
% BOEFWINSAL Z % & 3 h b, ERC, Apf
FleBWT, HEOWHREZEREIX 48mgN/100g
BB TEPo T, £z, HE o I EORKAR
IoTh, ZOEHEEROEBLTE, MR
PRSI B, 207280, —BRIECEXRDY

YN EFRIRELETHOLESY 4 FLHNRTEH
, X w3 BOMBICL>THBEE 22 LBHS
hTwi»®, ZO—AT, Blis+ i, HEHBHX
THILEIERAERE X & ARBOZEREP NS — > 2[FH
Cieinid, HEmRERLIEIEhmkER LY
KRBT BRIBICEN RO L 2D T3,
HRKIEER OEREHG <y — 3, Bomkts
RBHTEH, {tFER BRI PR a R
%3, XAHFETIE, ORE, HaKOAEEHXE b,
HAE s AR, FIERL 8 A A0 HEHEET
Thot (Fig.1)s LPL, MEKAEEHK DA
MoSRBRII HFEHUEY K& <ML TsY
(Fig. 2), HORKAEEM OBEEEROMEELH
BRIEIS>TWi I L3RBT 3, %72, KL
THOWIRREZ, EXRERENEO TEL, 12
BEOEBRLLEI ST LRI, 2070,
BHkthy w7 &FER, HEAELrshTn3
8% LB &, WHEXTH 8.5% &5 <, HRKM
HEMRETIZIBUE B REL RoT-bDEEZ
&z (Table 4),

iz, BADEL, BoRUERYPS wAHL
BIcHEZ o SRR HALBE, FO0RICHE->T
SOLRICIREE L 2D, AKREOBREEE LB RINE
EPE Z 2 ATHEMEDTERE S W T 3499, KBFFE T,
TR L THSEEERYCELHERLEE
MEBALIZCS b s, HAaKNEEHRRK T
DI ER i3, MERX & FAREOBRAREI R
nTBY (Fig.2), BrEERZVWIO L Ebhiz,
T8, HOXKAEEMXICBT ) VBBL U
DVIRINE R, EXOBELRBOHEBRBERLL
(Fig. 2)o —RMICABEBT R L > TROEERE
BERIEF LI TWS, KBTS, LARD
52, HAKMBEMTRE I & 5 KRBNE & SEA~
OFRIBRTHATE, 2hwz, YVEBELHY
DORRBZEREEOBE EREThoEBbh
Teo Elo, T ABREER, BT TRLIES
VNI HREBEIZ BRIENDH B L EN T BB,
BT, MWAKLEEMR BT 2KEO7 1B
WNEE, 7ABEME2S AL Tk utiEX
b Diemotess (Fig 2), ZOBBERbLI LR
otz

R, AR CBWT, EHKAEEM ORA
i, YIRERIED> > DEBOEREMH[IC L > T
WeblsLzb0n, YIREBOTRELEERIN



410 JeHER A E

AT H23E Hes

DEBWBW L EERY V7 EFEOMINE VW o
IHEELRED NI, 58, ZTOHREOLY, 1L
fEk e ORI & o CEBIH G T)
DEZREHE TN T2 L \volz, BERHEAEY
BET 2 RESED SN, T, KIZEIERT
EXRRICL TR o748, S, dLEHEIzB W TK
FHFI = nfunéfm®1§tii§& A7, Txbb
o4 LRKIUREE DV T BT 20BN H
3, &6z, HIEMADOMBIZIK[REMS L > CE
K&, L CBERESECED L RERLE,
BRATRZEOEELHE, FlEb o3 £
R AN T B4, HHKLAEEM IO %
o3 BB RELL L3V, KEEITR
72 1999 R EREA, D AEOZ WETH Y, [RIRSEM
TTOMNOMBETHS D,

V. B #
1) WAKEHW TR LE S h - KEHEIR

B (MAERQIEER) 13, T7 SHEL TS

DREEEMCBD TEATED, $E0OERER
L2 D G oz,

2) BRIAHTORESABROER, SRR
¥ TOEZRPINE IERHE Kz e ORI E M
RTRRBEro72 b D0, HRKLEEHX TR
B E TORMBERBINER IHEX & HRTH L,
Z OISR, BHREEINL, BRIE L2,

3) 7272 L, HAKAEBEMK T, HXRs v
R EFEIMBR L LEANTE P2,

E B

MRSty b -2 8, SRy —- 41—
VRT A RXERERK) 1013, AR THWRE
ERAROHEAKLEEN BWRE T =a—) %
BHL WA Ly, HEREZTBEIL T
Tetinlz, £/, KEEIOFLERS A, R
BB ERME L T rr s, HEOREEEOEE%
BTwiziini, BLBEH R LET,

51 A XX #R

1) FIER3EER [ FEIC B 554 4 v A HFE DT
BLER, JLE, 593), 35-41, 1992

2) ATHEE @ SARNEFHOERNE 2 H,
OB &R v EBRMEREE, 21, p 2,
1999

3) dtEES B - FEFBGREER Y 27
MFFE T — & D REERQE - FIHOFS| &,
124 p, 1999

4) MEHRZ, HLEEN D EECBT2ARD
S RIS TET ABEADEET X,
FHMBERE Y AT LD & RREHS 1~
ORETH (FK 11 FEREIT a5
B SR R, SERETEE A(2), BRAESES 09356006,
TR TREEALL), p80-101, 2000

5) FoRFRE L EH - BEME B ABREARN
DHERE L SHRONIR, s - EIER TS
fF—8 45 Ey RV T A, p23-27, 1999

6) WMARE, MNUHEE, SIIHE, EREME  BE
BB 5RO T - FI D ERE & S,
L&, 60(4), 380-384, 1993

7) REET | BRI B 5 BRI
mH 5 ORES, 68, 63, 338-340, 1996

8) Takahashi, K.: Current status and problems
confronting dairy manure management in
Hokkaido,
Workshop on Environmentally Friendly Man-

Proceedings of International

agement of Farm Animal Waste (T. Matsuna-
ka ed.), held in Sapporo, Nov. 25-29, 1997,
p231-235, 1998

9) R R OE, BERBERSHR (FH
5¥), pb6-60, WEE, W, 1998

10) Tamura, T., T. Katayama and K. Haga:
Emission patterns of malodorous compounds
and greenhouse gases from the pile-type
composting of cattle manure, Anim. Sci. J .,
70 (4), 235-239, 1999

u)ﬁ%% HiE, BIHER DR Y BAKEM

L B4LARDHEEERCBITS T v 2=

74@%&%% FeERPIRERE, 23, 17-24, 2000

12) Galloway, L. N.: Acid deposmon. perspec-
tives in time and space, Water, Air and Soil
Pollution, 85, 15-24, 1995

13) Baba, M. and M. Okazaki: Acidification in
nitrogen-saturated forested catchment, So:l
Sci. Plant Nutr., 44(4), 513-525, 1998

14) Currie, W. S., J. D. Aber, C. T. Doriscoll:
Leaching of nutrient cations from the forest
floor: effects of nitrogen saturation in two
long-term manipulations, Can. J. Forest Res.,



HEGR « BAME - HSHEN

DHARLE S i RERR AN O KRR

B 2EE 411

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29, 609-620, 1999

Sommer, S. G. and N. Hutchings: Techniques
and strategies for reduction of ammonia
emission from agriculture, Water, Air and
Soil Pollution, 85, 237-248, 1995

Ferm, M.: Atmospheric ammonia and ammo-
nium transport in Europe and critical loads: a
review, Nutrient Cycling in Agroecosystem,
51, 5-17, 1998

RELEN | REEROTEHEHBRITEDR)
8, JtE, 63, 370-373, 1996

MRARE | ALHHE O FHIES BRI B 1 5 RE
HIROF M & HRES, JviEE IR sE
S 44EYVRY Y A, p39-58, 1998
BRI, #ILEHE, A E Luloff | HEREK
BT 2 ERAE & BIEMEER, LEEEAR
SEREBIIE, 77, 11-24, 1998

Nagumo, T. and R. Hatano: Nitrogen losses
to the environment with production and con-
sumption of food in Hokkaido, Proceedings
of International Symposium of Bio-
Recycleing/Composting, held in Sapporo,
Sep. 6-8, 1999, Poster Session p37-39, 1999
Wb U0 = o —RTREREE, 47,
1999

alEst, WTEs, HEES  RJFSARD
SRR, R ERHETR, C-3, 85-90,
1984

AT | R e E R E—, JLE,
58, 21-25, 1991

L ERER (BE) & - R+ 58k | L.
i - 5, 1981~1997

FREEfE | LA O RKRA LI & 5 REUE
BT B H19E, dtEE BERBRETRE, 66
1-89, 1988

EMOKERMSRERR | DERB o i
K3 2 FRIER LB L ER OMEEE & SR EAMT D 5
7, BFZeREE 234, 140p, 1990
bHEEEEEERRE KAFHOXAR,
http://www.agi.pref.hokkaido.jp/dounan/
zyoutyo/kisyo.htm ; T 11 & EfE R &,
http://www.agi.pref.hokkaido.jp/dounan/sa-
kumoto/sakkyoll.htm,2000

JbiEE TR B2 EENE | R AT

29)

30)

31

32)

33)

34)

35)

36)

37)

38)

39)

40)

41) &

HE, & EpEHs LREET - HARAT - KEFHT,
101 p, 1975
At T o RS ERE & AL B EGE BEL
B 1385 L ORI O 8 — 0k
(BETh) —, 109 p, 1992
FH9E, FELBGE, HFEER, fkER BERE
BROSBEEE, HEBRSOWE (HHEES
HIEREESIR), p201-209, 1997
B | B 2R A L kH SR
OE ST = —k, BKIHE, 63(6), 52-56, 1988
B, O EsRe—s &k 3
AEALERO NH,—N #HEBHO®EE, B+
fmzE, 58(6), 747-749, 1987
S ARORE FHE L THEROME
1k, AHIBOEZEEL L BT (BR8N
FlES#R), p125-166, A, HHEL, 1990
FEGE - AMOBRHEEREEE L LSRR
U5 — > & AT BB, KEBOERER
1k & HEAE (H AR AR SR), p 63-97, K
#, BE, 1990
BIRME—ES, FHE—— s sy 5KEL
BhOEROERE L ATROERRIN Sy — 2
DT, HLAEEE, 46, 280-285, 1975
=M, REFES, HILUEE  Biucs g Al
FHEBEATR T 2 2RERORE, BIER
#£3%, 63, 31-39, 1991
SH—B, EHREE AR IBEARCBT 3
KFBEISFEAROIES), B BAER, 72, 1-9,
1997
JbHEE N ok BB TR B R R . F
MW D52 SRR L L KRR 6T B (bR
REBA KFRICH T 2 BRI EERM O
30), BRL T FEALEERES SR (ESE)
&¥, 9p, 1995
A¥EE BB, JL¥EERERRY L BEAXK
GER2OE LKA LBRERZHOF X,
1998
GERER, EHEE YRR HRECE O 1IBAER Y
R IR R IR 2 B0 RED &£
BN W ESRIN RIE TR DN T —,
JLERER, 69, 86-102, 1956
FE——, BIEES | REMARORY & i
I, RO BE—JR R MBS EAINL 50 Fi&
R (i B, p 187-226, 1969



412 ILEERERPHEBALE H23E $E45

42) BIREE, BEXRE—8, £FE——  Eikic
ST 2 ERBREER L EHEREROSEL
B, dviE s, 129, 137-153, 1981

43) BAFH HXERYEROZE, BHREH
DO LI, p129-155, B, Hi, 1977

44) BHEBEH ES VO REBCBIL Y ABO
#E ez ORWEE, BLEgE, 67, 696-700,
1996

45) WUFER], SRS, Ben, fERE, BEo
A, DO Fhi & 3 RERERDARK
mt, JLE, 59, 76-81, 1992

46) BHEE, HETTE, AERE=, BxE—
BB @ SEsthakFT 38 1) 3 HERE MEFE Y22 SR A0 1 SR A
B LAMET R RIZTTEE, LEE AR,
145, 13-29, 1986

47) BARIE—ER, ERIHEBT | AFGSE & IR,
BHAfEsE, 66, 686-696, 1995



FEBREY - SRWE - B/ | EAKAE S N RELEREH ORI B 5 EHH 413

Summary

Serious issues are involved with the process-
ing and utilization of the large amount of live-
stock excreta generated in Hokkaido. Although
livestock excreta had generally been processed by
composting, the chemical treatment of excreta
provides some environmental benefits. In light
of this, we evaluated the utility of livestock ex-
creta chemically treated with slaked lime in
regard to paddy rice production.

1) Livestock excreta chemically treated
with slaked lime (slaked lime-treated excreta)
contains a large amount of easily decomposable
organic nitrogen (N) as compared to rice straw
compost. Consequently, a large amount of N
mineralization was considered to occur easily in
the case of slaked lime-treated excreta.

2) From the results of cultivation experi-
ments conducted in a peat soil field, the rice N
uptake rate in the plot to which slaked lime-
treated excreta had been applied was larger than
that in the plot to which chemical fertilizer had
been applied until the heading stage of rice
growth, even if the N uptake rate in former plot
was lower compared with that in latter plot up to
the young ear formation stage. Consequently,
the rice yields in the field applied with slaked
lime-treated excreta was increased, compared '
with the yields of the chemical-fertilizer field.

3) However, the protein content of milled
rice was higher in the plot applied with chemical
fertilizer than in the plot to which slaked lime-
treated excreta had been applied.



