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Effect of Waste Sludge of Fermentation By-Product on the Growth of Young Radish and

Chemical Properties of Soil

Soon-Dal Hong*, Yeong-Seon Seok”, and Tong-Min Sa (Dept. of Agricultural Chemistry, "Dept. of Tobacco Science, Chungbuk National
University, #48 Gaeshin-dong, Cheongju, Korea 361-763, E-mail : sdhong@chungbuk.ac.kr)

ABSTRACT : To investigate the effects of waste sludge from antibiotic fermentation on the growth of young radish and
chemical properties of soil, five levels of fertilizer, control (recommended fertilizer, N-P205-K:0=160-39-104 kg/ha),
AS(control + sludge 1,000 kg/ha), AC(control + conventional compost 1,000 kg/ha), SNS(control - subtracting 30% N of
sludge + sludge 1,000 kg/ha) and SNC(control - subtracting 30% N of conventional compost + conventional compost
1,000 kg/ha) were applied and radish was grown twice with same treatments on May and August in 1998. Germination
rate and early growth of young radish grown with AS and SNS were lower than those grown in control and with AC,
SNC. This negative effects by adding the sludge in the early growth seemed to be caused by damage of ammonia gas
released during degradation of the sludge in soil. However, yield of young radish showed no significant difference among
all the treatments including the AS and SNS at the Ist and 2nd experiment, and these suggested that the latter half of
growth of young radish was accelerated by adding the sludge. Contents of T-N in young radish and inorganic N in soil
showed a tendency to increase by adding the sludge while antibiotic substance, cephalosporin-C, was not detected in plant
material and soils after harvest of young radish in both experiments. Consequently, waste sludge from antibiotic
fermentation. which contains high levels of organic matter and nitrogen could be used as an useful resource in agriculture.
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Table 1. Treatments and application levels of fertilizer materials.

Application level

Treatment N P.0s KO Compost or
Sludge
------------------- ~ (kg/ha) ----emmmmmmmeeeeee
Chemical Fertilizer 160 59 104 0
(Control)

Adding Compost (AC) 160 + compost N 59 104 1000
Adding Sludge (AS) 160 + sludge N 59 104 1000

Subtracting 30% N 160 - 30% N 59 104 1000
of Compost (SNC)  of compost

Subtracting 30% N 160 - 30% N 59 104 1000
of Sludge (SNS) of sludge
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Table 2. Chemical properties of fermentation manufacturing sludge.

pH OM. T-N NH4-N PzOs
(1:10 HLO)

KO Ca Mg Fe

(glkeg)
500 751 558 11 120 62

272 063 013

Mn As Cd Hg Pb Cr Cu Zn Ni

(mg/kg)
161 012 003 *ND 207 185

*ND : Not detected

519 3465 093
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Table 3. Chemical properties of experimental soils.
, Soil pH Available Exch. cations EC.
- - OM.
Experiment texture (1:5 H,0) NOsN NHeN P:0s K Ca Mg
---------------------- (mg/kg) (cmol'fkg) ———v  (dS/m)
st Silty loam 518 38 37 15.5 257 0.63 251 0.75 041
2nd Sandy loam 5.05 139 78 21.0 1331 155 0.93 0.83 038
Table 4. Germination rate of young radish. 279l s g A LT foAYE xfolS Holx] 91w
Day after seeding S8 Polg g ROy AYEHY AET B goith 23} A
Bxeriment Treaument  dth day G day  8ih day 10 cay B @y dolge 14 AP gel RAzeY ATt gz
0 (] B ~ . - -
Ist Conrol  120BC* 383ABC G85A  68.5B T SIS ATk AP A7} Mlwsed feygle
AC 157AB  407ABC T27A  758A aolg Holu] B wolgg uvehlch 23} AN RBAEQ
AS 68C  335C 682A  68.3B U Alg7e] gB wolgo] B Mo Bldle Wgy o]
§§§ f;ggc ;‘iiﬁc ;jgﬁ ZSQ nlga 49 $ABOUZ EFFN EalHE BN 24
LSD om 3 =7 102 53 3 gdRUoph2age &) g 7|QJH Aoz AzEdh oly
nd Conrll  320A  67.7A  687A  683A ¥ dotes RAEUE ko 159 #Xgn @ 1%
AC 22B  650A 657A  653AB ANPRG FEF g 2 EYl X213 23 A1g9) wolg
WC msEc s @sA esan o ARU RS MR AEY S o
NSS 183BC  $20B 958 527BC 12 A BE3F 25U, 283 23 AP AEF 209
LSD 05 514 8.69 12.23 12.57 o At @79 Fuby] A4S BEAL ® 59 2ok 13 A9

* Significant at the 0.05 probability level.
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Table 5. Growth characteristics of young radish at the middle stage of growth.

, No of Height Len; Fresh weight Dry weight
Experiment  Treatment leaves of Plg&}llnt of Tg:glt Top Root Total Top Root Total
ea / plant cm CM e (kg/ha) (kg/ha) -----eer

Ist Control 11.9 217 103 1,733 114 1,848 B* 510.3 370 5473B
AC 129 24.1 11.8 2,411 145 2,556 AB 708.7 492 7579 AB
AS 119 20.6 11.0 1,843 105 1,948 AB 554.2 37.6 591.8B
NSC 12.5 231 10.8 2,715 140 2855A 774.1 454 8196A
NSS 12.1 18.8 10.0 1,795 93 1,888 B 534.1 311 5652B
LSD 005 932 2173

2nd Control 11.1 215 11.2 2,482 146 2,628 A 648.8 48.4 6972A
AC 10.9 213 1.7 2,545 150 2,696 A 649.9 48.6 6985A
AS 10.1 17.3 11.0 1,994 114 2,109B 5222 390 561.2B
NSC 103 20.4 115 2,167 130 2,297B 577.1 420 619.1 AB
NSS 9.9 17.2 112 1,961 119 2,081 B 5144 39.3 5537B
LSD o0s 291 80.0

* Significant at the 0.05 probability level.
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Table 6. Fresh and dry weight of young radish after harvest.

Table 8. Contents of inorganic components in young radish after

: - harvest.
Experiment Treatment Fresh weight Dry weight : =
Top Root Total Top Root Total Experi Treat op Root
...................... QT2 e ——— -ment  -ment T-N P,Os K0 CaO MgO T-N P:Os K;0 CaCMgO
Ist Control 43,515 5528 49,043A 2,680 599 3279A e (€0 S ———
AC 51,427 5967 57,393A 2,880 750 3,630A Ist  Control 38.7 109 698 11.5 45 30.1 104 690 21.5 56
AS 43,080 4,528 47,608A 2,696 688 3384 A AC 384 120 662 189 5S4 290 11.1 719 116 45

NSC 51,719 5883 57,603A 2,938 636 3,574 A
NSS 42,743 5828 48572A 2267 712 2979A

AS 423 126 699100 45 333 109 705 189 5.5
NSC 353 117 708201 55 306 119 758 94 32

LSD o5 12,777 820 NSS 413123 721 99 41 307 110 637 222 57
2nd Control 25919 2,752 28,671A 2015 244 2259A 2nd  Control 39.6 23.7 116.1 20 190 27.7 236 648 56 3.2
AC 25,395 2,825 28,220A 2,053 240 2,293A AC 389 27.3 1335 3.0 206 270 253 877 80 32
AS 26,554 2573 29,126 A 2,078 214 2292A AS 448 235 161.5 20 181 328 235 864 S8 34

NSC 25819 2923 28742A 2,106 257 2363A
NSS 25,752 2317 28069A 2,017 194 2210A

NSC 420229 1016 3.1 186 276 219 817 7.0 2.8
NSS 467 236 99.1 2.1 172 32.1 226 802 54 3.1

LSD ¢os 2,165 159
* Significant at the 0.05 probability level.
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Table 7. Content of inorganic comporents in top part of young
radish at the middle stage of growth.

Experiment Treatment T-N  P,0O; K,0 CaO MgO
(g/kg)

Lst Control 46.5 11 605 153 48
AC 47.1 7.1 612 109 4.6

AS 485 8.5 556 176 54

NSC 470 8.2 622 120 43

NSS 46.1 8.0 562 165 55

2nd Control 44.6 205 1056 25 145
AC 439 247 1153 36 154

AS 489 195 1178 24 143

NSC 46.7 18.7 98.6 35 152

NSS 498 202 94.6 25 142
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Table 9. Chemical properties of soils at the middle stage of growth of young radish.

Experiment  Treatment pH NO;-N NHs-N oM. Available Exch. cations EC
P;0s K Ca Mg
(1:5  (mgkg)  (mgkg)  (ghe)  (mgkg) e (cMOI/KE) e (dS/m)
Ist Control 4.66 13.6 16.0 158 154 1.11 262 0.92 0.24
AC 486 149 12.1 20.7 194 1.51 252 0.80 0.17
AS 5.28 19.1 42.6 18.1 226 1.06 2.62 0.64 0.31
NSC 4.69 14.2 8.5 235 199 0.76 246 0.87 022
NSS 494 113 19.1 17.8 219 0.96 3.73 0.55 0.19
2nd Control 497 69.4 80.1 13.8 266 091 0.70 0.00 1.25
AC 4.87 53.1 54.9 17.5 307 0.79 0.89 1.84 092
AS 492 874 97.6 14.5 329 1.14 0.68 1.60 1.46
NSC 492 68.8 46.1 188 310 097 0.79 226 1.17
NSS 4.90 98.0 97.0 16.8 271 1.27 0.61 141 1.60
Table 10. Chemical properties of soils after harvest of young radish.
Experiment  Treatment pH NO;-N NH+N oM. Available Exch. cations EC.
Psz K Ca Mg
(1:5)  (mgkg)  (mgkg)  (gke) (mgkg) e (emol'/kg) -~ (dS/m)
Ist Control 490 95 10.5 15.7 295 0.72 255 0.61 0.07
AC 5.05 82 8.6 19.6 286 0.66 2.50 0.74 0.07
AS 4.85 189 39.8 209 347 0.76 258 0.70 0.15
NSC 4.86 9.3 6.2 16.4 331 0.55 27 0.69 0.10
NSS 4.85 11.8 18.6 158 428 0.56 236 0.66 0.12
2nd Control 5.08 147 29.1 13.3 301 0.65 0.54 1.16 0.35
AC 5.05 12.0 221 18.6 290 0.73 0.55 151 0.40
AS 4.95 347 453 15.1 256 0.84 0.76 1.33 0.84
NSC 5.00 153 232 16.8 242 0.86 0.84 1.58 0.59
NSS 5.10 18.2 317 14.5 261 1.10 0.56 1.63 046
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Fig. 1. HPLC chromatograms of cephalosporin-C in top part and root of young radish and soil after the 2nd experiment.
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