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Effect of Alum Sludge Compost of Water Treatment Plant on
the Growth of Korean Lawngrass (Zoysia japonica Steud.)

Ham, Suon-Gyu, Jyung-Jae Lee, Ki-Woon Chang* and Jae-Shin Lim*
Korea Turfgrass Research Institute - *Department of Agricultural Chemistry,

College of Agriculture, Chungnam National University

ABSTRACT

This experiment was carried out in order to study effect of alum sludge compost of water treat-
ment plant on the growth of Korean lawngrass (Zoysia japonica Steud.) and on the change of soil
chemical properties. Alum sludge compost was made out of chicken feces, sawdust and alum
sludge.

The results obtained are summarized as follows :

1. Alum sludge compost was appropriate for organic fertilizer of turfgrass management in golf

course. ‘

2. Application of alum sludge compost improved the chemical properties of soil such as pH,
available phosphorous and exchangeable calcium. Also the growth of Korean lawngrass grown
by the mixed application of alum and compost was more effective than that in single appli-
cation of compost.

3. Chlorophyll content of Korean lawngrass had no differences in several treatments,

4. Alum promoted the uptake of potassium, calcium and the yield of dry weight but the yield of
dry weight was not affected by chemical fertilizer,

5. Alumimum toxicity was decreased by the mixed application of alum and compost but
increased by single application of alum,

N E

B EF Gl O nAP Y, geuls 9% B Al we

o2
o
g2l
i

2 ATE 1939 @RFAL A ATAYFLR o] Fojz A7 gl



@0
=

S22 8] %) AU A2z

. oH
o}l

o

Lo

Ef]

o

do
o ojo
)
o%

jatnd

X o
P H Wb do o
0 N

(A
1o
ki
ox
2 rlo
2
Olﬂ fo
l
fu
Hm
oS
1o
o
o
19
o,
o
=
o
et
B
30 -

o

X~
e
o
=
2
il
i)
Lo
rie
fr
rr
=
o
v
o2
QL'
)
=]
g,
2
o2
-
2
g
o
o
o
ol
ok
fr
i
R
e
)
= oo

X
O
30 & 1> op

I
2
>
oi
fo
ot
lo
to
i
A
s
v
I
e
oot b KU o fo ce oob

>
il
tlo
2
fin)
i)
2
>,
o
ek
o & o
rr

ok o
iy o o

I
o
B
Moo
h)
o
>
mly
tjo

oty o

= o
RS
_81_4
o =
B
i, =
o P

o ¥ T2 1 o
)
o 2 ¥ 1
v
&
o
c
3
flo
Jo
N,
il
=k
it
i)
tto
)
QL
re
e
B
S
i)
&
%

2

S

A
A

N

U
o o
e

ox,

iR

Hi
02 g
g3
o2
}op
e
ko]
)
A
fo
fo, X ol
b
o ook 10

190 oo
ol
S

1,
E

Jo
22‘
=
30
2 i I
AN
o
fm
o2
2
>
oo
)
oY
<o
il
o2

-

Q

rganic matter complex&
ZanNd g Ak &4, mA sty 2¥AE F71E T
© A

lum& ] 28} =A8t5 <8 A2

ps)
e

4
&

Prodp
2
u

Z

ol
-
)

3 AR HBdYel 7Y
F3h A 2] ol shapgel

s

D)

ME 2wy

off
> 1l

19934 14¥ 5§ 1993 12€ 7t 7= &0+ 44 8870 )2y T
AL E =221 (Zoysia japonica Steud.)E dlod FB](2AE) AJu|ubd

o
2 re
£ ox

ko O

]

%

A

T

101 FA| o] o] Eokw) Fr]e] JUES HelE 2AME 23 (Table 1 & Table 2)& TE
FRE HlEgEo] R vjste] Aglon FHYEE W L wAst AP EAlE
o}

AHAE ke mAtAdelqL %A 4
FARIA L HE, AlE 8 o] AR s dAstaY, =
= 8.32 kg /10a0] it}

ol9} & oot EFRNA EAIE S 3171 A HY A2 ARE dY F5FelA

G

02
32

A2 alum sludgest th A A EA] gt FLA e GNAM AFE b7 el € HHATA &
e SN FUTE S FES FURE AMsen, 74 At Alzd HeHY o)

2 A2-e Table 337 2o},
Alum sludge BV Az A sEe X S 2:19 v &(v/v)E £33, Alum
sludge & 25%(w/w)E &3t Im?e T71E g2 ZA 5 FwA

—
>
]
o]
[s)
=+
[0
=N
%
8
o)
=
o

g,
=
¢

Table 1. Chemical properties of the soil before the experiment

pH T-N Ava, —Py0Os Exch. —Al K Ca Mg Na
(1:5) ) (ppm) - e (me /100g) —-----------—--

5.90 0.08 165 24.4 0.48 1.04 0.75 0.05
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Table 2. The amount of nutrient uptake by the zoysiagrass plant before the experiment

T-N P,0s K Ca Mg Na Al Fe Mn Zn
T J— : ) L —— S—
0.85 135 3,277 115 845 182 1,757 1,591 252 20

Table 3. Chemical properties of the raw material and compost

pH T-N Ava. PO T-C C/N Exch. Al K Ca Mg Na CEC

Materials ~ (1:5) (%) - (ppm)- ----mmmeeeeev ratio (%) e (me /100g)----- ----------
Alum sl.* 6.95 0.79 158 6.98 8.8 2.2 0.7 11.6 0.8 0.6  44.17
Sewage sl. 6.68 3.38 2,550 22.86 6.8 0.2 34 100 5.6 15 7859
Sawdust 556 0.05 241 40.01 800.2 nd 1.3 2.1 1.3 1.6 37.98

Compost 6.70 1.29 1,650 30.10 23.3 1.4 2.4 4.5 47 14 71.40

* sludge
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Table 4. The amount of alum sludge, sewage slude, complex fertilizer and compost applied to field ex-

periment (Unit : kg /10a)
Treatments NPK* Alum sludge Compost Sewage sludge
G-C 0 0 0 0
G-A 0 1,000 0 0
G - ANPK 6 1,000 0 0
G - NPK 6 0 0 0
G- 0G 0 0 1,000 0
G - OGNPK 6 0 1,000 0
A-2 - 2,000 - -
A-4 - 4,000 - -
A-8 - 8,000 - -
S-2 - - - 2,000
S-4 - - - 4,000
* NPK : complex fertilizer (18-18-18)
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Table 5. Changes in physico-chemical properties of the soil during growing season

(1993. 9. 8)

pH T-N Ava, —P,0s Exch. — Al K Ca Mg Na
Treatments  (1:5) (%) e (PPIM) =--rmmmmmeemmeo oo o (me /100g)---- -
G-C 5.93 0.08 257 27.2 0.43 1.29 0.87 0.05
G-A 5.93 0.09 394 34.9 0.34 1.23 0.84 0.04
G - ANPK 5.93 0.11 353 30.2 0.41 1.69 0.94 0.07
G- NPK 5.87 0.15 316 26.6 0.37 1.21 0.85 0.06
G-0G 5.96 0.13 514 31.4 0.38 1.42 0.91 0.05
G - OGNPK 5.76 0.14 628 31.7 0.43 1.42 0.97 0.05
A-2 6.30 0.20 398 30.2 0.44 1.61 0.96 0.06
A-4 6.10 0.14 303 34.8 0.32 1.66 0.99 0.06
A-8 6.10 0.15 324 40.3 0.30 1.68 1.00 0.05
S-2 6.30 0.13 403. 28.4 0.22 1.55 1.04 0.07
S-4 6.00 0.14 269 27.8 0.25 1.54 1.0 0.07
Table 6. Changes in chemical properties of the soil during growing season

(1993. 11. 8)

pH T-N Ava. —P,0s Exch.—Al K Ca Mg Na
Treatments  (1:5) (%) (ppm) - ---(me /100g) ----- -----------
G-C 5.91 0.09 315 28.1 0.22 3.28 0.59 t
G-A 6.24 0.09 336 34.2 0.28 2.54 0.67 t
G - ANPK 6.08 0.17 410 33.7 0.39 3.12 0.71 t
G - NPK 6.04 0.14 379 29.3 0.27 3.40 0.73 t
G-0G 6.10 0.15 429 33.5 0.30 3.64 0.62 0.01
G - OGNPK 6.15 0.19 539 28.2 0.42 5.51 0.85 t
A-2 6.37 0.11 151 34.2 035 312 071 t
A-4 6.42 0.15 281 38.2 0.23 2.61 0.79 0.01
A-8 6.40 0.22 387 34.0 011 293 075 001
S-2 6.37 0.27 284 26.8 020 317 081  0.04
S-4 6.11 0.14 327 26.7 021 407 077  0.03
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Table 7. Changes in chlorophyll contents during growing season
(Unit : mg /100cm?)

Date (Mon. /day) Date (Mon. /day)

Treatments 6/24 8/11 9/24 Treatments 6/24 8/11 9/24
G-C 2.47 2.29 2.36 A-2 2.48 2.28 2.34
G-A 2.42 2.39 2.35 A-4 2.34 2.16 2.46
G - ANPK 2.73 2.47 2.53 A-8 2.64 2.16 2.66
G - NPK 2.74 2.37 2.39 S-2 2.58 2.40 2.70
G-0G 2.59 2.33 2.43 S-4 2.48 2.50 2.66
G - OGNPK 2.74 2.34 2.29

Table 8. The amount of nutrient uptake by the zoysiagrass plant during growing season

(1993. 9. 8)
N P;0s K Ca Mg Na Al Fe Mn Zn

Treatments (%) (ppm) e e i
G-C 0.91 162 4,025 204 731 112 1,485 971 236 36
G-A 1.27 142 3,617 254 763 345 1,493 1,583 242 24
G - ANPK 1.05 114 3,918 361 732 205 607 335 239 35
G - NPK 1.22 174 4,195 264 730 423 986 902 241 65
G-0G 0.83 155 3,789 267 630 137 654 1,003 184 31
G-OGNPK 1.01 170 4,315 223 747 220 1,189 1,384 252 95
A-2 1.10 157 4,208 264 783 202 1,178 1,802 246 33
A-4 1.29 115 3,799 265 745 115 1,202 438 197 24
A-8 0.96 152 3,957 385 730 218 915 1,397 222 78
S-2 1.01 156 3,528 212 631 120 777 509 160 25
S-4 0.89 121 3,871 250 598 283 2,085 3,334 346 48
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Table 9. The amount of nutrient uptake by the zoysiagrass plant during growing season

(1993. 11. 8)

N P05 K Ca Mg Na Al Fe Mn Zn
Treatments (%) - - (ppm)
G-C 0.95 122 3,262 250 657 459 752 483 188 23
G-A 1.02 139 3,689 303 705 174 820 542 233 28
G - ANPK 0.95 136 3,326 149 650 115 1,269 893 218 13
G - NPK 1.06 168 ‘3,337 174 690 133 505 1,242 185 28
G-0G 0.88 140 3,649 215 613 151 387 883 174 33
G -OGNPK 0.81 144 2,916 418 635 141 707 1,373 178 25
A-2 0.77 127 3,629 199 613 101 705 385 157 13
A-4 0.73 96 3,187 212 657 184 1,215 730 169 24
A-8 0.98 96 2,845 168 675 101 2,101 1,629 256 37
S-2 0.76 76 3,420 71 765 103 1,038 849 207 8
S-4 0.74 137 2,228 57 572 82 1,402 1,324 135 12

Table 10. Changes in dry weight of zoysiagrass during growing season
(Unit : kg /10a)

Date (month /day) Date(month /day)
Treatments 9/8 11/8 Treatments 9/8 11/8
G-C 1075 b® 1017 £ A-2 915 ¢ 1330 a
G-A 1033 d 1182 b A-4 1043 b 1267 b
G - ANPK 1020 e 1144 ¢ A-8 1162 a 1165 ¢
G - NPK 1026 e 1191 a S-2 1157 946
G- 0G 1087 ¢ 1080 e S-4 1140 956
G - OGNPK 1050 a 1088 d

@ Mean separation in columns by Duncan’s multiple range test, 5% level.
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