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Effect of the Heavy Application of Sludge from a Water Purification
plant to a Paddy Field on the Growth and Yield of Rice

Akashi MocHizukl, Yoshinori AovyamA, Toshikazu TSUTAKA,
Kuninori Huainaka, Takeo KUwANA

Summary

We applied the sludge from a water purification plant in Hyogo prefecture to our rice field at four
different concentrations (0kg/m2, 5kg/ m2, 10kg/m2, and 20kg/m2) and compared the growth and yield
of the rice during 3 years (2006~2008), the heavy metal concentration in the brown rice, and the physical
and chemical properties of the soil in the rice field treated with the sludge, with those in a field that
had only been treated with chemical fertilizer (as the control section).

(1) The chemical properties and the bulk density of the sludge we used were similar to those of the
farmland soil except that it had a high total carbon content (T-C). It was considered that it was
advisable to use such sludge as a substitute for farmland soil.

(2) The mean yield of rice over the three years in which the field was treated with 10kg/m2 of the
sludge was 6% higher than that of the field treated with chemical fertilizer alone, but that of the 20
kg/m2 treated section was similar to that of the control section. Therefore, it is considered desirable
to apply 10kg/m2 sludge to rice fields.

(3) The available phosphoric acid content of the soil that was treated with 20kg/m2 of the sludge and
had rice cultivated in it for three years was not markedly reduced. Depending on the amount of sludge
applied, the T-C, total nitrogen content, and pH of the soil increased; however, its cation exchange
capacity was reduced.
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MAWHE L TR DY IEEE DS (o« =005

tukey D J7iEI2 &£ %)



YRR FIES - @A R - 2R DR OB ISR RAAKIEOAT - INEICRIETHE 31

K6 SEMHOKIOLES (M)
2006/9/14 2007/9/19 2006/9/14
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#9  3FBAKRERIRELOMLFME (200 8)
K Bk X T-C T-N pH EC =Xtk i+~ (coml kg) CEC  Hdefwfiz AT (mgkg—1)
(%) (%) (H0)(dSm') Ca Mg K Na (coml-kg") (%) P71 S TARELY rAERLT
BT (2005) 158 0166 53 45 327 071 026 015 108 403 55 72 08
PR (Okg/m fi ) 1.60 0147 53 37 332 068 026  0.05 9.4 458 74 107 77 153
5kg/m’fiti F 1.65 0.145 55 3.1 339 069 024 005 9.0 48.5 85 104 57 152
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20kg/m’fti F) 200 0154 59 24 331 058 020 0.03 8.3 49.5 55 103 41 167
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2 BAREXOZERBHI KT, KBICRIZTHE
7 5 IKRRIE O 31E D F¥ 131 0kg/m Jiti F X AV D
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DBRE RS RMIH ) 2 W Ici vz, JE L BILE
L EF5.

51 A X
(1) F=a - FEEM (2003) : fib S 230 L7zKk
MZBU 2, HEAE & AR o W IE & o 8 E D
A2 ¢ 7-12

(2) FRAEFSE - FRAERME (1990) © FASENIC BT 5 Erk
WL — F OfERE & B © T ERE61(6) ¢ 661-667

(3) WHEMET (2010) 1 F— ¥ TRV HATIEOHES
EBIHS (R7 7 2kt~ ¥ —) 1 124-133

(4) BAINAIA (1995) © Fid & il 11 WKk Kk o i
THEA A R0 CEREERES) & BRI T 2 5k
122V T o L AEEE66(6) © 683-685

(5)  ABPAIE - 1SS (1993) @ KT CHRET B KT
—FOBREFMI) FLEEE R OB RS L
TOFATEEE © KR L /F#R29  7-13

(6) H.JMBowen {ELMEHF FELHBR (1983) .
BREEEARL T TR T & AR b (A © 67-70

(7) BRI (1987) @ BB L Ok 0| fH ~ ~
H AT A EO R 2R | - IREES8(6)  708-712

(8) TLEEIE (1978) : MWUPRAEIEAFT AR ABGESE (K
JEIRL) 1 90-291

(9) FLHEEUE (2003) @ BRI L 7 SR
DOEMEEEHE (JLEIR) 4-67

10 R EEEe s by — (1987) @ ST I2 40
T KO & FEY (UEREERAE V5 —)
: 26-86

(1) SREEF ; kT — X OKME R L L L CoRMHT
EME(1997) @ 1AERE6S(2) @ 163-166

(12 SREEA . FR T —FEHLIEIBIT A5 4 AB LY
LANZTOEF (1999) @ HHEFET0(6) 799-803

13 HEPE - PEEBGLE - s A - JBESEL (1988) -
WK — O REFBFICET 50%8 | ZFEBCRFR
16 : 21-31

(4 /NI - SR - R - EAKE - B -
FAEEE - EBEFZ (2004) © Rib SHELB L OE
F=ERORME (504F) ARG - ZOWEIC K
(T s E O E A 5 0 399

15 FeHEE (2002) © # LW EESW E R (B
th) 32-37

(16) [AFEAN - FHES - ZCHIEAME - BRHIZHR - Fulak
M (1987) @ HAKIGRO BFEFFICET 2058 @ 4
FEERIFER1S © 1-97

an  CRJNANE - 4FFY - ERET - RAE - SO E R
(2001) @ AR 7 U2 B B KFRONE N BT 38 I ft
NEDFEE | PRI 14 & 7-18

18 W EIEA BRI S (2001) @ R v MEREE
2001 (B E1E NEMAEET T 2) 293

19 WHEEABARIERS (2000) @ FRI14EE T HE5R
BSOS B I AR
M9 2 thE (MEEABARTERS) 9-10





