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Effect of Municipal Sewage Sludge on Soil Chemical Properties and Growth of

Rose (Rosa hybrida L.)

Jyung Choi, Dong-Hoon Lee, Man Park, Choong-Ryeol Choi, and Kwang-Seop Kim (Department of Agricultural
Chemistry, College of Agriculture, Kyungpook National University, Daegu 702-701, Korea)

ABSTRACT: This study was conducted to find out the effect of municipal sewage slud§e on the

growth and heavy metal content of rose and soil chemical properties.

Municipal sewage sludge was

applied to soil at rate of 0, 3, 5, 10 and 15 tor/10a, the plant height, flower number and stem size of

rose were found to be increase in the treatments of sewage sludge. Contents of mineral nutrients in

rose stem were determined to be higher at municipal sewage sludge application plots than those of

no application. But, there were not any sifniﬁcant increases of heavy metal contents in soil and rose
e

stem with the sludge applications. From t

results of this study,

it is apparent that the application

of municipal sewage sludge would not increase available heavy metals in soil.
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Table 1. Chemical properties and heavy metal contents in the municipal sewage sludge and soil used

Sample (11)1;) OM If: 85 < Exch.Ccaatlons Mg Cu Zn Cr Cd Mn
g/kg mg/kg = cmol’/kg mg/kg e

Soil 6.2 21 330 0.19 3.02 0.61 3.20 7.01 0.05 0.04 11.2
Sludge 74 94 542 0.73 43.7 9.78 4.74 19.2 0.54 0.27 789

* Heavy metals in soil and sludge were determined in 0.1

N-HCI extract and acid digest, respectively.

Table 2. Chemical properties and 0.1 N-HCl extractable heavy metal contents in soils after the experiment

pH Av. Exch. cations
Treatment  Soil . oM Cu Zn Cr Cd Mn
(1:5) P:Os K Ca Mg
ton/10a g/kg mg/kg o cmol’ /kg ——— e | (124 4 -
0 Top” 6.0 24 330 0.19 3.09 0.78 1.76 071 035 007 119
Sub” 6.1 13 321 0.43 4.09 2.82 327 166 026 007 197
5 Top 6.8 27 353 0.59 4.87 4.42 149 091 019 007 173
Sub 6.6 15 349 0.29 2.78 1.34 153 053 023 007 110
5 Top 6.8 29 331 0.24 4.37 1.88 172 067 019 007 165
Sub 7.0 12 409 0.34 4.53 3.12 139 028 021 007 151
10 Top 5.6 26 354 0.11 2.34 0.41 199 077 023 007 119
Sub 6.5 18 507 0.23 4.57 1.31 19 059 002 007 124
15 Top 54 27 313 0.12 212 0.32 147 075 021 0.07 119
Sub 6.2 19 481 0.25 449 1.16 192 074 022 007 168
? Top soil: 0~15 cm depth; ¥ Sub soil: 15~30 cm depth.
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Table 3. Growth of rose in the different treatments of municipal sewage sludge
Treatment jleight Differeg;je of 130 No. of flower e i D'Lffere;:e of 130
Apr. 26 Sep. 25 ys Apr. 26 Sep. 25 ¥S
ton/10a an am No./plant mm mm
0 B 136 43 17 9 14 5
3 98 152 54 2n° 11 18 7
5 % 153 58 2’ 8 15 7
10 % 165 6 2 9 16 7
15 2 173 81 % 8 16 &

* Column values followed by the same letter are not significantly different (P=0.05) according to DMRT.

+
Date of measurement.

Table 4. Mineral nutrient contents in stem of rose in
the different treatments of municipal sewage sludge

Treatment TN POs KO CaO MgO Na
ton/10a g/kg

0 216 52 152 91 6.1 02

3 275 61 164 107 74 02

5 233 65 171 109 81 0.3

10 273 68 189 131 89 04

15 262 73 190 103 70 03
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Table 5. Contents of heavy metals in stem of rose
in the different treatments of municipal sewage
sludge

Treatment Mn Cu Zn Po d G
ton/10a - mg/kg ————

0 15.6 397 3.61 213 007 012

3 17.0 412 241 232 008 016

5 180 411 263 202 007 016

10 173 4.61 20 207 011 017

15 184 462 217 208 012 015
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