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Investigation on optimal amendment amounts of sewage sludge
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ABSTRACT

The effect of compost to force the cultivation using various soil and vegetation was
investigated 5 times in the field for 4 years. Sewage sludge compost was validated to be
useful fertilizer for the growth of a plant, and the optimal amendment amounts of compost to
soil depended on the kinds of soil and vegetation, and the organic contents of compost. In the
case of compost with high organic content. the optimal amended compost weight was 0.12t/are
in fertile-dark brown(eutrophic) soil, 0.2t/are in sandy soil({trophic) and 0.4t/are in infertile-
dark brown(oligotrophic) soil, respectively. In the case of compost with low organic content.
on the other hand, the amentments of compost up to 0.6t/are was allowable without negative
effect on the applied vegetation. Consequently, it can be believed that the sewage sludge
compost is useful fertilizer, if keep the optimal amendment amounts(0.4t/are.year) to

improve soil on cultivation of vegetation.

Key Words : Sewage sludge compost, Optimal amendment weight, Plant test
x B
£ ATE sirEeAl HulE o] 838t 447 5alel A A thakst EY E A g 48NS £38 A

3}, skreA] Hupzt 4849% 188 Aoz Aol HAeH, 2 AMFE EFER. srseAde &
7128 A2 det B Aot Y58 AT & YAk A7E Falo dold A AN EE vy &

/. of KOWREC, Vol 7, No. 2 1999



36 HA2 FFY Fxg EAHF

7188 F46%)0] ¥ SehrAe R shraiAl Hulg o83 AHEYY NALERAIXE 0.28/012
(@R, FIFEY 324 Bl 0.128/012(a). WFFELS S2400M = 048 /a7 AT A
o= #rdo] B L3 HnH {7129 o) W Nepra| e shrEujeh MG FEGIA 2] 5344
3 2N AlulFo] 0.6t/a% AtiHoR otk Hths A3} ozt o d AFAAE ol sl
71283 R B FHol w2k Algelold S AAE 23}, 13 ABIFLE 0.2t/a% AUEHA 0], A3 23]

AH] 8] Aztol] thet 8RS R dithA AL o 0.4t/a7 A AG HARoz ARBWE & Ach oA E 7
2 F71E 8T EGFol 1 93 AT RAT o s NIt JAAHEE Haskehe Ao] 7t

TetT.

FHIO! - s B, AE8AY, AR

I.M2

siretiAle ArAeaAed wdss A
£ Ze2A eiAele §718 2 24 vF
Ao, ARES ST ol 88 HEEA
ol-go] 7kt Al YT E &R AH)
 FAE] 7hedA WE AR T glen,
Seuztrde FAH:= FlERY F27t =4
AAElo} glof, oy slrEEAE FAIEY]
7Fs st Hof Ak 2@y fejuete] 39 &4
oA MsE HAZEE FEoE Wske Al
e 719 el olsto] HSHeg 8] Hu
A7 gt} skrgeiAE Hy1EY HHes B3
Wt &L 83 Ad ez £ AWM wet &8
A9] F7hislo] tig vt shssieh ol H
Z1gdE el 20019 EA] ¥i]lo] B3
ol wpt S35 A st sreiAE
Hulslele] HE YA 9GS e AHgshs et
o] 43 ZEHI 3lon, BAHE #RAE A
Eslo] vix|egob 1AL A 3Tt

A e Al elato shree A7t 54
2 iRlEE AR gon. tiFE ARl tolA
237} lvke 93E At gick vl A%
F7hlME siFselA] Aulel ojate] A8 dig

TIBXYS & 7 H N 2 B, 1999

oleiato] QUths AlE Tk, oleldh U &7}
Ao TehAtale BAE B gjiio] Takaj]
o ojgk A2 As] drbol oAk

SrseAg Assiy Y ARde a5
£eAZ 0|43 AZAYUL Fild 1 H44
Bl 9lon, olejgt Adg
% 7polEg)S Al T 9ok sse)
= A zibgel whe} el zholzt glo] 1 Aln)
o] 27 Wzl 4 9k, |

% sl EuzAe 4840 QAEm
glot A EAl7} glo] 98e) Axrt &
Agth 2 ApoME sreixe) ExjolL4s
AAZ g tfF JPH=E HEPON, HA
Au)EES AAE) dstd ATE FaEy

0. Mauly

1. &gjoll o1Z8t siE21%| &)

= ATelA 4del 23 27T Fdl S
NeprAg M wiEHe 2879 shresiA 8
HIE o] g3iien, 2 Ao 4Ad| e &8
A 3l Atol7t ST SHEYFL EAIA G
TR EAZ A" AHer 12 fUlE T

23om. N2 v&AGd A8t &



F5BA7H NS ggot e f

ek,
e
ks

17 Hule HAA(F
3 S|t Ao Sjsle] AzE Aoz 10

E

=1

]

712%2

) 71Ed T2

2ol 24 1ARES 3, Yol 1749 HES ¥
207 AL olgact 18 ArsEAE A
g5} o8 4402 F¥3te] (Table 1)o] e}

R

S#5oeA e AgAsel e A

2. MENY
A=l

-
539) 49L %

vl

m{u r

<E:I'Ll_\_'_' 96"1 _LTH

H733} 27] Wohgo
Egon], 33 v

o] 01:0]

99ul7}A] 4] 2
Qg 1 298 AREY
FFENN SRS NS ol g3t} 4
mRE ol tiatel 4
23 S04

Y AP JE 37

a7

F

¢

g olgstel SHR ez 48 go

B, 4, 53k 22 E¢E ol

3o

A

HHE WA A¥sgen, thdl 944
Table 1. Sewage sludge compost used in plant cultivation.
Allowed S treatment plant N trcatment plant
Items
level Raw material Compost Raw material Compost
Water content(%) - 78.3 322 80.3 30.2
Organic matter
(dry base %) 20 1 68.3 424 433 35.2
- Total N 6.3 33 4.3 32
Fertilizer 2 fator
component PO4 7% | 23 22 32 34
(dry base %) ¢
K 0.4 04 03 04
As 50 | ND ND ND ND
Cd 51 0.5 1.6 03 1.1
Heavy metal Hg 2} ND ND ND ND
(Product base
mg/ke) Pb 150 | 12 24 56 83.6
Cr 300 | 7.7 68.3 123 186.3
Cu 500 | 212 106.3 823 2104

Table 2. Plant cultivation in various conditions such as soil, vegetation and supply of compost.

Experiment Used compost Soil conditions Plants Innoculation weight | Experiment

Steps P Soil Nutrient | Location and fields(ton/a) date
S treatment

1 step plant, saled Sandy Trophic | S Univ. Young radish Blan(l)( ’450 .165 5 03, 1996. 5

products T
2step | Steament gy | Trophic | S Univ. | C2bbage, Young \piow 01 02, 04| 1997. 5
plant radish

S treatment . Cabbage, Crown | Blank, 0.08, 0.12,

3 step plant dark brown | Eutrophic| K prov. daisy, Spinach 016, 02 1998. 5
S treatment Oligo- . Young radish, Blank, 0.1, 0.2,

4 step plant dark brown tropcflic § City Spinach, Cabbage 04, 0.6 1999. 5
N treatment Oligo- . Cabbage, Radish, | Blank, 0.1, 0.2,

3 step plant dark brown trophic S city Leaf mustard 04, 0.6 1999. 9
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Table 3. Comparison of germination rates according to the amount of supply and kind of compost in radish cul-

tivation.
Amount of suppl Germination Saled roducts' Gabage compost Sewage Sludge
PPy P ) © pos compost
' Ger. EA/initial EA 67/80 73/80 71/80
Blank
Rate(%) 84% 91% 89%
Ger. EA/initial EA 73/80 75/80 71/80
0.15¢/a
Rate(%) 91% 94% 89
03 Ger. EA/initial EA 77/80 73/80 69/80
e Rate(%) 9%% 91% 86%
Ger. EA/initial EA 71/80 70/80 70/80
0.45t/a
Rate(%) 89% 88% 87%
05t Ger. EA/initial EA 79/80 63/80 76/80
.6t/a
Rate(%) 99% 78% 96%
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Fig. 1. Comparison of length according to the supply
of compost and period of time in young radish cul-
tivation.
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Fig. 2. Comparison of length according to the supply of
compost and period of time in cabbage cul-
tivation.
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Table 4. Length of various shoots based on the amount of compost supplied. (everage lenght of 10 shoots).

Items 4 weeks 6 weeks 8 weeks 10 weeks 12 weeks
Blank 30 120 A1 4138 816
0.08Va 36 17 %2 516 89.6
C“’“Egm;"’isy 0.121/a 44 135 254 527 975
0.161/ 46 134 224 50.7 872
0202 40 124 212 427 774
Blank 6.1 1.7 14.4 169 30.7
: 0.08/a 99 13 176 183 325
SFE‘C'Z’)C“ 0.121a 9.7 181 191 250 39.8
0.161a 85 134 15.5 206 260
02t 72 133 14.4 199 255
Blank 74 143 199 242 265
0.08/2 65 166 24 263 294
C‘f(l’c‘,’nf;g° 0.12va 79 17.3 218 278 307
0.161a 9.0 162 21 232 29.1
0.2¢/2 86 154 17.7 23 294
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Table 5. Length of leafs according to the supply of compost and period of time in cultivations of various vegetation.

Items Blank 0.1t/are 0.2t/arc 0.4t/arc 0.6t/are

3 weeks 93 11.3 12.8 117 9.2

Young radish | 4 weeks 15.1 20.4 23 220 21.8

(cm) 5 weeks 226 313 329 36.7 28.8

6 weeks 249 346 371 414 370

3 weeks 5.1 56 56 49 41

4 weeks 6.3 6.5 8.1 73 48

Spinach 5 weeks 93 123 136 118 84
(cm)

6 weeks 142 17.5 174 18.4 139

7 weeks 16.8 189 2.1 24.4 18.1

3 weeks 9.2 10.1 8.7 8.1 7.7

4 weeks 14.6 17.0 15.8 17.9 16.5

C*‘(*;‘;Sg“‘ 5 weeks 250 30.1 275 276 25.1

6 weeks 263 34.1 322 33.1 309

7 weeks 263 347 36.1 416 376

7. of KOWREC, Vol 7, No. 2 1999
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Table 6. Mass of leafs according to the supply of compost and period of time in cultivations of various vegetation.

Items Blank 0.1t/are 0.2t/are 0.4t/are 0.6t/are
3 weeks 293 416 57.1 51.1 24.6
Young 4 weeks 1295 250.9 335.1 2958 2933
@ 5 weeks 406.2 789.6 950.9 12069 556.7
6 weeks 11413 15752 13834 20231 13728
3 wecks 28 28 29 2.1 125
4 weeks 74 46 78 96 37
Spg)‘d‘ 5 weeks 15.1 25 297 33.1 16.2
6 weeks 56.1 729 67.2 1187 70.4
7 weeks 66.2 732 1254 1877 706
3 weeks 21.0 276 198 18] 2.
4 weeks 1532 199.2 1702 1562 50.4
Ca‘(’g’ge 5 wecks 7823 985.7 9217 880.5 876.8
6 weeks 988.8 23096 21751 2336.6 2031.4
7 weeks 989.9 23115 21782 3074.4 2035.2
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