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Effect of Sewage Sludge on the Yields and Chemical Properties
of Soybean( Glycine max) and Carrot( Daucus carota)
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'Department of Agricultural Chemistry, Chungnam Nat'l University
Department of Civil Engineering, Korea Advanced Institute of Science and Technology

ABSTRACT

This study was carried out to investigate the effects on the growth of soybean and carrot,
and these uptake of inorganic components, after the application of sewage sludge disgested
anaerobically at wastewater treatment plant for about 25 days.

With the application of the sludge, some chemical properties of soil was improved and heavy
metals, as Pb, Cd, Cr, As and Hg, in finally harvested crops were not detected. With an
increase in the application of the sludge, the uptake of N, P, K, and Ca in carrot was increased
and also in the yield of two crops. '

In related to the quality of carrot, however, application of unmatured sewage sludge showed
to deteriorate the visual quality with an irregularity of carrot’s surface, despite of the increase
of B-carotene concentration with an increased application of the sludge. The results suggest that

for a land application of sewage sludge it should be necessarily stabilized by means such as
composting.

Key words = Sewage sludge, Soybean, Carrot, Heavy metal, Carotene, Aluminum
x 2
—— =
d713ez 14 B9 strgeAE 48 F 71222 0, 1, 3, 22X 58/10a H| &2 EAo) A|g3

J. of KOWREC, Vol. 4, No. 1, 1996



54 o/2l=, XA, &

%

&, 372

F, 45 2 329 ¥ 4 E 5§ 27 33y 544 nxe

&84 A g9 de °&4 27k 383 EAE F3AZ 6, a‘%oﬂﬁsl Pb, Cd, Cr, As 2
Hgst 22 f3ll 849 F5e A ik &84 A§2 5 N, P, K ¥ Ca 59 F7I¥E
F4E /AT, £8AF BF Al FEY AlFrl HOE 9FE FA Asuth =3 A F
g £ F7MZ W, &34 5o gy 329 JHH FAS A Y. AEHoE
&R 28 AFEN} FEHoR HybY wbd, FPHZ o] 8T W WEA| Eu|3ie} e &R
QY 3l7h M= ool s},

ALY seeEa, dF, 32, AR, £%, 7tEd, 2F0F, FEER

77t e #714 ARAS e SRl
LM B Sustalel ¥UHOR BUF olgAL Ut W

3 SIS BAU2d SIE drene ¢

A I AR T QE SesdRE o AR w3 31AA AU 3 He)ico)

3,000 m®/day°]®, 19963 6,000 m*/day BEHaty, 53] 594 o]&o it &2 vi¢
2 378 ez FAHHT UG (FH F, 1995). 238 %S B Zo] Ado|th
ol % & Ae A Y £ &7 F iy olg{ g AHAM 1352 PrlhstzoA A
o2 HFAYSL ou, ol WyAY 1 2|9 SRz 2AEe) S35 A E8he 2IE
g A SGEAZE ¥ ol wiygA e AR, o viX e %S AEN] st TP S
A5 AT A 289 7HsAol Eot Wd FYsAeH, & =FdXe 2 97 A4S BY
Z9 #YE oPA ste 2ol HI AUk ¢ stz gk

7] A9 FHE0 AN FAAY A2 wW@F ,
A4L diste ARIZE 532 o] WEAEY F 2 Mg 9 2y
FAE d AUAA 832“50] A7 ZHA
tFoor & FA 2 hFHI i 21 % B

dregAe didog ©a A M F sdrsdAe A FEREARLNM BAE
o) kol Eo} FYAH &AL FAIAT Aoz Mg AFEE AT ol AR,
(McCalla, 1977), €8x 5 8% ¥ 714 ERAEE FEU gy FE5PM &
E4Ed 59 &4 A48 FAZ e FuelA Pttt A g £8AYd EYY 554
o AELL A3 AEE 2F A 9" EXS B 10 #AIG vhe}p 2o
2ol Aoty 18y &R F 359 FHL
EAFHY 3 FHY o w2} g HEH 2.2 THAME
ojA TH FFo] EAA HohdE HAE £8A Ao A TFFRE fz A2+ 9m’ (3
AEE F3td £3A9 dFe FAFHE AEE mX3 m)o|X, AFFF 3uEoR 21316}04 %
o] 7hestelgty Azbeich (&, 1978). folut o WPz wEsst. fs} A AFH
njFoll M ofw) Qe AREH strseiA e Zo| o 712220, 1,3 ¥ 58/10a ¥ &= A]ﬁ-s} z,

RIME SIS, HaH H1Z, 1996



ay &1 X1

strZalX] AI80] i & g2e T2} 33t S4of o/Xl= g 55
Table 1. Chemical properties of sewage sludge and field soil used.
Materials pH T-N T-C T-P Ex.~cation(cmol’kg) T-Al CEC Ash
(1:5) (%) (%) (%) K Ca Mg Na (%) (cmolkg) (%)
Sewage sludge 7.1 25 215 1.1 0.5 1.5 0.7 0.1 7.4 17.1 61.5
Field soil 8.2 0.1 0.4 0.4 0.3 10.5 0.8 1.2 49 14.8 —
a: Ash content of field soil did not analyse.
Table 2. Total content of some inorganic elements and heavy metals in raw sewage sludge.
) Ca Mg Na Fe Mn Cu Zn Pb Cd Cr As Hg
Material
(%) (ppm)
Sewage sludge 1.4 1.2 0.5 0.4 20 344 172 631 28 <10 50 <00 <001
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Table 3. Chemical and physical properties of soil after application of sewage sludge.
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Sludge treatments(Dry weight/10a)

NPK treatment

Property

0t It 3t 5t Soybean Carrot
pH(1:5) 8.24 8.01 7.60 6.98 8.20 8.21
T-C(%) 0.36 072" 1.20 1.67 0.46 0.40
T-N(%) 0.08 0.10 0.14 0.21 0.17 0.28
T-P(%) 0.40 0.40 0.49 0.53 0.47 0.52
Ava.P(ppm) 26.20 244.57 553.87 742.88 145.43 278.49
K
Total(%) 0.64 0.65 0.69 0.85 0.78 0.83
Exch(ppm) 122 169 169 177 250 303
Ca
Total(%) 0.93 0.79 1.03 0.71 1.04 0.97
Exch(ppm) 2106 1784 1946 1809 2285 2344
Mg
Total(%) 0.49 0.47 0.61 0:63 0.51 0.59
Exch(ppm) 106 145 185 161 165 171
Na
Total(%) 0.08 0.11 0.13 0.14 0.11 0.10
Exch(ppm) 286 95 41 40 146 151
Al
Total(%) 4.89 491 5.00 1.75 6.14 6.24
Exch(ppm) - - - - - -
Fe
Total(%) 2.17 2.01 2.09 2.26 2.25 2.39
Exch(ppm) - - - - - -
Mn
Total(ppm) 325 413 519 471 383 403
Exch(ppm) 13 16 29 50 12 21
Zn
Total(ppm) 7.1 92 109 177 79 103
Exch(ppm) - - - - - -
CEC(me/100g) 14.78 14.96 15.57 ~ 16.14 14.87 14.83
Soil Texture
Clay(%) 13.97 13.85 11.94 7.90 12.90 13.11
Silt(%) 12.58 11.39 15.50 11.40 1531 14.59
Sand(%) 73.45 74.76 72.56 76.70 71.79 72.30
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Table 4. Content of inorganic elements in the parts of soybean by application of sewage sludge.

Parts N P K Ca Mg Na Al Fe
Treatments
of plant (ppm)

Control 5.75 0.56 1.32 0.25 0.23 0.07 165 137

It 552 051 1.82 0.25 0.23 0.10 219 136

Fruit 3t 5.52 0.57 2.05 0.25 0.24 0.09 224 138
St 6.03 0.70 2.25 0.25 0.26 0.07 232 145

N-P-K 5.66 0.71 1.64 0.21 0.19 0.07 195 111

Control 0.65 0.50 1.72 1.18 0.53 0.06 517 323

It 0.40 0.50 1.03 1.14 0.59 0.06 639 292

Pod 3t 0.90 051 1.54 0.90 0.67 0.07 654 386
St 0.75 0.50 115 1.17 0.68 0.09 654 386

N-P-K 0.75 0.50 2.13 1.16 0.55 0.06 470 264
Control 0.67 0.50 0.36 0.66 0.27 0.18 3301 2126
1t 0.74 0.50 0.57 0.74 0.29 0.15 4866 1877
Root 3t 0.79 0.48 0.26 0.54 0.23 0.06 4809 2023
5t 0.83 0.54 0.64 0.64 0.22 0.09 4847 2421
N-P-K 0.96 0.50 0.34 0.84 0.25 0.14 3625 2782

Control 0.72 0.49 0.57 0.63 0.13 0.06 477 298

It 0.69 0.49 0.56 0.95 0.16 0.09 656 507

Stem 3t 0.70 0.48 0.79 0.76 0.12 0.08 588 353
5t 0.68 0.48 0.40 0.48 0.11 0.06 506 261

N-P-K 0.77 0.49 0.57 0.66 0.14 0.06 538 388
Control 1.49 0.52 0.36 0.66 0.27 0.06 2005 1124
It 1.80 051 0.57 0.75 0.29 0.03 3033 1179
Leaf 3t 1.76 0.53 0.26 0.54 0.23 0.07 5461 2759
5t 1.72 0.54 0.64 0.64 0.22 0.04 6242 3085
N-P-K 1.63 0.53 0.34 0.84 0.25 0.07 2027 1969
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Table 5. Content of inorganic elements in the root of carrot by application of sewage sludge.

N P K Mg Na Al Fe
Treatments
(%) (ppm)

Control 0.62 0.50 2.66 0.38 0.08 0.37 545 247
1t 0.75 0.56 2.69 0.36 0.13 0.74 559 379

3t 1.58 0.58 2.84 0.39 0.17 1.03 383 295

St 1.88 0.58 2.96 0.43 0.16 0.92 439 322
N-P-K 2.06 0.50 2.64 0.38 0.11 0.39 549 395

Table 6. Effect of sewage sludge application on the yield of aerial part, root, and seed of soybean.

(Dry weight, g/plant)

Sludge treatments(Dry weight/10a)

Parts of plant N-P-K
arts of pran 0t It 3t 5t

Aerial part® 18.7 209 15.1 17.5 28.7

Root 1.0 1.5 1.2 0.7 1.7

Seed yield 17.2 20.5 18.8 16.8 253

a: pod coat plus stem.
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Table 7. Effect of sewage sludge application on the yield of root and - carotene concentration of carrot.

Sludge treatments (Dry weight/10a)

ltems 0t It 3t 5t N-P-K

Root weight(F.W., g/plant) 13.1 19.3 26.6 28.0 327

B-Carotene(ug/g, dw) 5.2 38 4.6 8.1 8.3
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