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This study was aimed to observe the effects of municipal sewage sludge as nutrents on the growth of
Lettuce. The effects of heavy metal components of the sludge were also observed. Municipal sewage sludge
from Taejon City were treated to the soil of PaiChai University Farm in order to make gradient of nitrogen
concentration in soil among 6 expermental groups. Results are as follows ;

The longest leaves and roots were produced in control pot, in which urea was supplied as nitrogen source to
the soil. Any other sludge-treated groups produced shorter leaves and roots than control group, but the more
sewage sludge treated the longer leaves and heavier vegetables were observed. No differences were
observed among from 6 experimental groups in the the view point of N, K, Ca and Mg contents, but P
contents in leaves from 6 groups varied. Zn content of Leftuce when was 65.8 mg/kg when it grew with
sludge 200%. The groups treated with sludge 200% produced the vegetables of the highest Zn contents.
Accumulation of Zn, Mn and Cd was more heavier in Lettuce than in Altari radish. Accumulation of Zn, Mn,
Cu and Cd in lettuce was not heavier than natural contents of those in market vegetables.
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Table 1. Chemical properties of sewage sludge and soil

Item Sludge Soil

Water content (%) 84.0 16.3
Organic matter (%) 729 42
pH 7.0 72
CEC (me/100g) 63.6 54
P.Os (mg/kg) 9,040 157
Total nitrogen (%) 3.80 0.06
Na (me/100g) 100.5 0.8
Ca (me/100g) 331.7 5.1
K (me/100g) 1325 15
Mg (me/100g) 1145 0.7
Zn  (mg/kg) 1,411 37.1
Pb  (mg/kg) 81.8 245
Cu (mg/kg) 235.1 45
Mn (mg/ke) 313.6 275.6
Cd (mg/kg) 159 0.30
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Table 2. Chemical properties of the soil after sewage was treated to the soil

Water Organic

CEC P:0Os  Total-N

Treatment content matter pH
P (me/100g)

Exchangeable

(me/100 g) Total (mg/kg)

o) (%) (nafke) ) Na Ca K Mg Zn Pb Cu Mn Cd
I 152 45 69 8.0 471 0.088 085 63 312 0.79 369 259 49 754 040
I 16.1 44 67 6.7 491 0071 081 58 263 069 383 228 52 748 038
m 15.8 46 69 6.9 492 0087 102 7.1 258 085 493 276 70 749 0.3
v 14.9 45 70 7.0 571 0113 126 81 261 092 530 285 77 754 063
\ 153 44 66 6.6 493 0.082 0.89 11.1 2.10 0.81 438 264 62 747 039
VI 151 47 70 7.0 490 0081 078 48 155 066 341 260 43 751 028
Treatment | (urea 50%+sludge 50%), !l (sludge 50%), Hi{siudge 100%), IV(sludge 200%;, V (sludge 100%

+Ca), Vi{control)
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Table 3. Effects on the amount of sludge on the
growth of lettuce (Lactuca sativa L)

Treatmens | e Leal length Leaf width Weight Height
number (cm) (cm) (g) (cm)

I 2.4 21.2° 217 2879 215

i 21.4° 202" 214 2636° 184

m 219° 204 27 2698" 182°

v 23.7° 217 23.0° 215  184°

\% 29 214 219 269" 203

VI 4.7 23" 235" 3213 218

« Treatment | (urea 50%+*sludge 50%), Il(sludge
50%), li(sludge 100%), IV(sludge 200%), V(sludge
100%+ Ca), Vl{control)

«~ The values with the same upper letter are not
significantly different.
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Fig. 1. Number of leaves(A) and leaf length(B) of lettuce in treatment group at 67th day from sowing.
Treatment groups are as follows; 1, urea 50%+sludge 50%; I, sludge 50%; Ill, sludge 100%; IV,

sludge 200%; V, sludge 100%+Ca; VI, control. Vertical bar indicates standard error.
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g. 2. Weight(A) and leaf length(B) of lettuce in treatment group at the time of harvest. Treatment groups
are as follows ; 1, urea 50%+sludge 50%; II,

sludge 50%; I, sludge 100%;IV, sludge 200%; V,

sludge 100%+Ca; VI, control. Vertical bar indicates standard error.

Table 4. Effects of the amount of sludge on the
nutrient contents of lettuce

Table 5. Contents of heavy metals in lettuce trea
-ted with sludge

Treatrment | T-N(%) Pimg/kg) Klmg/kg) Calmg/kg) Mg(mg/kg)

I 3261 1,184° 43370° 10,685 3,499°
il 2626 1,133°  48330° 10,534 3,551
it 20928 1,195 41,780° 10,597 3,908
v 3020 980°  37,960° 10,321" 3,754
v 3789  1,193° 42100°  10,943" 3,932°

Vi 3119 1,021° 36600 11,151° 4,010°

Treatment | Zn(mg’k®) Mn(ngkg) Culmgke) Pblmgke) Cd(mg/ke)
I a8 03 60° 35 034°
il 415 &6 56° 43 0.46"
iig &Hg 9L 67 39 042"
v 6.8° 1026 714 49° 061"
% 477 B9 68 46 044"
VI 403 914 6.1° 47 030"

« Treatment | (urea 50%+sludge 50%), Il (sludge
50%), lli(sludge 100%),IV(sludge 200%),V(sludge
100%+Ca), VI (control)

« The values with the same upper letter are not
significantly different.

bgglon ol NF 4%

Wl Pb el (W24 5, 1993)0l ATk,
HrA FFE FHFE os 5(1996)°]
Sy £dAz A detelToAsh Fois
A zeol7b A cHTable 6). €84 200%E A&
o M@ FA4BS BTHAE W, Zn) FH

« Treatment | (urea 50%t+sludge 50%), !l (sludge
50%), Ili(siudge 100%), IV(siudge 200%),V(sludge
100%+Ca), VI (control)

= The values with the same upper letter are not

significantly different.

Fe AA M 668 mg/kg, FEEIF Sl 576
mg/kg, ¥2lolA 284 mg/kgl s % oA 73
wu Qe @ Bele) ¢oz FHPo A
Atk E Mne A$lME AxAM 1026 mg/kg
oz 1% w1, gEEFe oA 842 me/ke,
el 123 mg/kge-i Aeich Cu, Pb, 2 Cd
ANE AL FARAG. & FESY FAFL
AN 7H w3, FANME s do &
o7 A&e &F Sil‘iiﬂ upeir F2HE FHol




44 J. Natural Science, Pai Chai Univ, Vol 9, No 1, 1996

~
o

D
[&]
1

3]
o
i

E-N
o
1

N w
o o
{ 1

Zn content in the leaf (mg/Kg)
=
|

< o

|

40 45 50 55
Zn content in the soil (mg/Kg)

Fig. 3. Contents of Zn in the lettuce according to
Zn contents in the soil.

Table 6. Contents of heavy metals in Aitari radish
and lettuce with sludge 200%

Vegetables \ , ‘
CROLDIES ke Mi(mgke Culmgke) Polngke) Cdinge)
heavy metals

Nty | oot | 284 123 2.4 ND. 025
radish |\ oap | 578 812 28 ND. 0
Lettuce &5 1026 71 49 061

« N.D.= Not detected
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