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ABSTRACT

Effect of water treatment sludge(alum sludge) application on the growth of Korea local
corn(Zeas Mays L.) was evaluated and phytotoxicity of alum sludge on the growth of corn
roots and plant height was tested. Alum sludge itself and composted alum sludge compost
were applicated by 1500kg/ha in the plot respectively. For the fertility test, vyield,
chlorophyll content, plant height of corn treated by alum sludge and composted alum
sludge were better than that of control. No clear toxixity of alum sludge was found. At
the food chemical analyses of seed corn, no obvious component variation were evaluated
either,

Test of pH effect on phytotoxicity of alum sludge on corns showed that plant height and
root growth of corns were inhibited at low pH4 solution.

Phytotoxicity test of alum sludge extract which was extracted at various pH
solutions, showed that growth and cations uptake inhibition were found the more serious
the lower the pH. Plant height and root growth injury were serious at higher than 100ppm
Al content solution,
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TR RS $EERAEA A0% wob £YE A9 Ave)

J. of KOWREC, Vol. 3, No. I, 1995



74 ZI|2, FAE, ML, 2Lt

0
I
a
0
I

2
=

£ Age &55d g A4 £A(AlumedA) 9 A48 b pHER §£4 alum

X

Y oo LB
FELELE
mﬂ".om

rr

2220 S449 FAF 45 nAE F¥L W) A FHHAAT. AlumEHA 9
g Alum&elx Hulg 77t 1500kg/hag Algste] 558 A Ad 53, A2,
9] BN dzTol walA BlETE AR HYen, TR ve) A4S UerdA Ygdch A
S459 40 O AESE BT FRT 4 Wske B8 %k pHe of
5 #2289 482 pHa DDA LR Aakie] A4} depden 27029
pH4 ol3tilA A BaE LAz eyttt ¥ alumed A9 FEE0M e pH7E Rot

AW ALH ASANS Fole FEAN7 Ushth. 3 Aluminum$ o] 100ppme] 5ol
4

348 A8As7 dehd.

B9 FHo wel JEIFLFUY #Hh49
L35S 71gAe] Agolatx, FIFFHUE
o ZE9 fAo] thEr}. 2EZF H|gLU F
B o] NAEZd thslols B3] 2Eo] oig vE
U WA, 23 AHFE AEE o @k
Alum sludgee AFAE FFFd F49vF
[AL(SO.)*. nH0le $HAZ AHE-37] W&ol
Aluminume] %o}, o] that ZFEAgo] ¥
FHoZ Futgojol Foz Sy risty
v gA1E3 Aluminume] 55 f4E9 A
Zo gl g3l st AEE AT

Aluminum< ¢4 %0 0.45%~10%3 = &
8 Az 7Y F8 42F shfoltph9,
3 AlY e oo we gAY XA
Aluminum$] & Eke] H|Lxof of$ F
8% 9njg e, dutdog FAHEYE
& Zo= oF 400g/Lo] Ale] Fi-Eof AA
pH 4.4949] E¥L&A Fo& 5,700g/LAE
o Alo] 45 Yz BaEHPL, F, A
HEJIA Alg] o]FAo] F7tHE AEA

R2IYE IS XHE], H3H A2, 1995

w2A S5l ASFAE dogA A,
o> e pH(pH<4.0)°lA Aluminum ion
& Aluminohexahydronium ion[(Al.6H,0)3*]
ozA EAsh) gutr oz AIE EEITP,

Ald] digt A& 5 diside B2 a7
7t FYSHHA A - AR g Al
o YA 7lee FYIA 4o, ¢ ¥
T Al GEFFS AEAY AL A=
' AU 98L E AW, MNEY
M Ale] o|FAol F7tEHA A EA Y B
2 S dFoz At dojdrpew, &
3 BT ARE A st QA o|8Adg
ZAAAGEO Al 549 F4L Mg, Fe,
K, Mn 59 %ol 52459 Mucil-
age®y] W3, DNAEA o m2 AxE
d e} 2 gL A HAFHoz B
g AR &S Asse F&ES g
Aluminum& =3 7183 ¢ 48e 39
284 Aluminumg 7A s ERo] 1y

AP,

wetd 2 @7 FHL FededAs &
NEH EFHEAY 5 BegenA HAnE

Q540 AlvEle] ¥|EE Hrtslx, pHS o



ST0 thEH B £21Xe] AI8F 29 Auminum0] S8 A2 M o/iis FE

2.1 Alum sludge ElH|2| A|&0| EY 0]3}8t
M 9 o M0 0kl EE
AeAe A dAdsE Alum sludge
£ §d, 2AEEF £8A EFE 257
T Egol A8t e A& F3 1|
A 9% S5 T2 AEIE g

271 fs) a3 2ol 49 s

2. 1.1 BAEE
& AAF FBLF5(Zeas Mays L.)E
A vl 3} o}

Table 1. Chemical composition of the soil used.

75

AFAA fAT AeFo AA
TN RE&FR ANTA
ol &3ttt AFH EFY o]sEHA
Table 13} Zt},

al
=

2. 1. 3 Alum sludge E|H|S| H|Z=titd
O3ty =4
Alum sludge E¥]9} AZE 37|14 =Hu)sl
WAl ofsted 4347 F5AIZ A22A Alum
sludge Eule] o]3}3H3 Table 29 2
o}

[e]
zRe

2. 1.4 XMELEe U xjuyz
S AWE A AFEFY Hole 177}

=TT
2.4x3m, 59 AAAZE 60X30cm(44

Exch. cation(ppm)

pH T-N T-C Ava.P:0; Ava.Al C.E.C
(1:5) (%) (%) (ppm) K Ca Mg Na (ppm) (m.e/100g)

6.6 0.02 0.21 121 0.2 7.1 0.6 0.3 13.1 9.31
Table 2. Chemical composition of Alum compost.

pH T-N T-C C/N AvaPQ, __ Exch. cation(ppm) Ava.Al C.E.C
(1:5) (%) (%)  ratio (ppm) g Ca Mg Na  (ppm) (m.e/100g)
6.7 1.29 30.10 23.3 1,650 2.4 4.5 4,7 1.4 1.4 71,40

Table 3. Design of Korea local corn experiment.

Level of fertilizer application(Kg/ha)

Treatment N P K Alum sludge Alum sludge compost
Control - - - - -

NPK 20 15 20 - -

Compost - -~ - - -

Alum sludge - ~ - 1500 -

NPK +Compost 20 15 15 - 1500
Al+Compost 20 15 15 1500 -
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Fig. 1. Changes of Plant hight of coms at the different treatments during growth stage.
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Fig. 2. Changes of chrophyll content of coms at the different treatments during growth stage.
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Table 4. Physico-chemical properties of the soil after experiment.
Treatments pH  T-C T-N Avapo, FExchcation(me/l00) — pva Al CEC
sy (W (0 (ppm) g Ca Mg Na (%) (me/100g)
Control 6.64 0.02 0.23 140 0.16 6.20 0.80 0.36 14.8 14,03
NPK 6.70 0.03  0.22 213 0.18 6.35 0.84 0.40 15,9 13,00
Compost 6.60 0.06 0.10 210 0.20 6.62 0.82 0.3¢ 16.7 15,16
Alum 6.80 0.04 0.40 211 0.14 7.62 0.66 0.40 23,1 16.50
Com+NPK 6.80 0.06 0.92 300 0.22 6.91 0.64 0.58 16.8 15.40
AlI+NPK 6.17 0.07 0.38 280 0.16 6.82 0.62 0.30 23.8 14,78
Table 5. Inorganic compounds at various part of corn among the treatments.
Plant K Ca Mg Na Al
parts Treatments ppm
Root Control 2.50 0.07 0.10 0.09 0.13
NPK 2.24 0.09 0.16 0.08 0.17
Compost 2.46 0.08 0.14 0.08 0.30
Alum 2.13 0.08 0.13 0.07 0.36
Com+NPK 1.88 0.08 0.13 0.09 0.18
Al+NPk 1.43 0.07 0.13 0.09 0.40
Stem Control 3.01 0.08 0,26 0.06 0.01
NPK 2.24 0.11 0,18 0.03 0.01
Compost 2.99 0.10 0.36 0.08 0.01
Alum 2.01 0.13 0.24 0.05 0.02
Com+NPK 2.35 0.10 0.18 0.07 0.01
Al+NPk 2.68 0.13 0.25 0.04 0.02
Leaves Control 1.76 0.18 0.31 0.03 0.10
NPK 2,24 0.34 0.27 0.02 0.10
Compost 1.92 0.19 0.26 0.05 0.10
Alum 2,01 0.21 0.25 0.03 0.10
Com+NPK 2,29 0,33 0.34 0.02 0.08
Al+NPk 2.76 0.03 0.34 0.02 0.08
Ear Control 0.91 0.01 0.13 0.06 -
NPK 0.70 0.01 0.13 0.07 -
Compost 0.78 0.01 0.12 0.08 -
Alum 0.74 0.01 0.12 0.08 -
Com+NPK 0.82 0.01 0.14 0.08 -
Al+NPK 0.75 0.01 0.13 0.07 -
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Table 6. Food chemical properties or corn among the treatment.

Treatments EIréergy Protein Fat Cérb0hydmte(‘i/a) Sugar
cal % % Nonfibrous Fiber %
Control 202.5 4.1 4.6 36.6 1.4 17.4
NPK 206.7 4.3 5.0 36.7 1.3 15.8
Compost 197.0 4.1 4.6 36.6 1.3 16.6
Alum 202.6 4.0 4.6 36.5 1.6 16.5
Com-+NPK 209.4 4.2 5.3 37.3 1.0 16.5
Al+NPK 213.1 4.4 5.6 37.3 1.0 16.1

* FAO/WHO 9yA] 8344 (&
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Table 7. Changes of EC and chemical composition among the treatment.
K Ca Mg Na Al Decrease
Treatments (mmho/cm) rate of
ppm EC(%)
pH-3 Before?  238.5 4.4 7.1 6.0 2.1 1.34 2.9
After? 228.3 4.3 7.0 6.0 2.1 1,30
pH-4 before 246.3 4.3 7.8 5.9 1.0 1.16 15.9
after 148.6 4.2 7.3 7.6 1.0 0.97
pH-5 before 254.2 4.0 8.6 15.9 0.6 1.1 235.8
after 152.5 3.6 7.3 8.6 1.4 0.72
pH-6 before 359.7 5.4 9.2 11.9 1.6 1,10 42,3
after 66.5 3.4 6.0 10.9 1.1 0.64
AS-3 before 324.5 2,137.4 70.5 200.0 49.1 8.82 2.4
after 269.8 1,924.7 68.7 193.9 47.6 8.61
AS-4 before 332.0 1,092, 2 67.0 38.9 47.3 6.40 6.4
after 326.8 981.6 52,6 32.5 39.8 5.99
AS-5 before 213.0 989.0 42.0 88.1 9.8 5.05 10.9
after 156, 4 801.6 28.9 58.3 8.5 4,50
AS-6 before 301.1 641.9 25.5 23.2 3.8 4.26 17.4
after 203.3 621.4 21.9 21.2 3.6 3.52
Al-0 before 246,3 4.2 8.5 7.3 2.0 0.96 58.4
after 54.8 3.1 4.7 5.6 1.6 0.40
A1-100  before 2581 1.8 8.5 16.4 108.0 2.07 6.7
after 258.1 1.6 8.2 14.4 87.9 1.93
A1-300 before 269.8 2.0 7.2 11.2 301.0 3.76 6.7
after 254.2 2.0 7.2 11.0 281.0 3.51
Al-500 before 254.2 7.4 9.7 9.2 537.0 5.42 2.0
after 246.3 7.4 9.5 9.2 491.0 5.31
& 72, Al ¥t 28 5 JEA #g o A& FAe 100ppmolste) FEAA 4
Ago] Folg F 84S ATt 53] go] 8 rTEAt

Ale} %o 9% H¥olre 100ppmolyd +
Y of ZEo] A5 HajE FUAL
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