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A Study of Greenstuff Cultivation Using Enzyme
Treated Nightsoil Liquid Manure

Soo Hwan Lee, Jung Hyun Kim and Bok Hyun Kim

Department of Environmental Science, Graduate School of Kyvunghee University
ABSTRACT

The cultivtion efficiencies of enzyme treated nightsoil liquid manure were investigated. As a
result of applying the liquid manure prepared by the nightsoil digestion due to aerobic or anoxic
conditions with enzyme treatement to cultivate greenstuffs as compared with the controls (conven-
tional cultivation) due to application of none enzyme treated fertilizer, the yield was markedly
increased. In the cases of kidney bean, seedleaves were increased over 2~4 times and stem
growth and diameter was increased 40% as compared the controls. Finally, cultivation yield of
liquid manure prepared by the nightsoil aerobic or anoxic digestion with enzyme treatment were
more increased as compared with the controls.

Keywords : Nightsoil, Enzyme, Manute, Greenstuff Cultivation.
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Table 1. Characteristics of enzymes'™

Enzymes Components of enzymes
e 7 ‘J — Celluase
(A 3p=1e) Protease
Lipase
Amylase

Macerating enzymes
Minerals, etc.

Table 2. Characteristics of applied nightsoil

Analysis item Concentration (mg/l)

pH 7.80-852 (8.11)

Alkalinity 1475-1824 (1636)
TCOD, 4560-5960 (5335)
MLSS 2530-3950 (3220)
FSS 1170-2610 (1882)
VSS 1210-1450 (1338)
NH;-N 476-505 (496)
Org-N 33.1-39.7 (35.4)
TKN 510-541 (531)
NO.-N 1.99-3.04 (2.51)
NOs-N 0.78-1.19 (0.95)
*( ) Mean
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Table 3. Analytical method of sample!”'¥

59

Items Analytica method Remark
Temperature R ed-EAAEY (RS BAbE A
pH e dFHAEY (o] 2dH) pH meter
Alkalinity Standard method (alkalinity) pp 269-273
MLSS Standard method (solids) pp 93- 94
FSS & VSS Standard method (solids) pp 97- 98
TCOD. Standard method (closed reflux method) pp 535-537
NHi-N Standard method (titrimetric method) pp 383-384
NO.-N 7 ed-T A Y (clotxzhy) pp 265-266
NO+-N A2 AAgY (RO pp 268-269
Org.-N Standard method (macro-kjeldahl method) pp 408-410
TKN Standard method (nitrogen-organic) pp 406-407
[ Motor ] Mixer Mixer

Air Compressor

(O Injecti f, )

Once Injection) : (Once Injection) , w

47t Peddle ——T

 Peddle . ——C

S Sampling Point 474 Peddle —NSampling Point

l— Diffuser

Fig. 1. Aerobic and anoxic batch digester.

Table 4. Measurement of greenstuff cultivation

Analytical items

Size of seedleaf (cotyledon)
Size and numbers of leaves
Stem length and diameter
Roots length and diameter
etc.

ey 3 Aaie dis ZAsrt
Greenstuffs
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7V wlEsbr) sl o) RolgeA] md f7]A v Cabbage
g249 HerbsAdel dd o= Yxo At Kidney bean
WEAE erobiy] glstel ANG zle® 74 Radish
a8 % abn aE £axd Ade 2dd A
AN §714 RZ se] Tgel o} 3
A7 e whet Av]A e R FlaliA g =
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Table 5. Components of liquid manure using aerobic

treatment (unit : mg/l)
Item Control Enzyme Enzyme
1.05 g dosage 3.50 g dosage
pH 7.75-7.70 7.05-7.12 7.00-7.02
Alkalinity 134- 174 188- 376 376- 537
COD¢, 120- 190 105- 150 15.00*
TMLSS 1880-1930 2143-2669 4656-7373
MLFSS 1410-1450 1808-2385 3257-4627
MLVSS 470- 480 284- 336 1399-2746
TKN 51.62-64.42  21.63-2343  28.84-30.64
Org.-N 20.82-23.60 7.21- 9.01 12.62-14.42
NH;-N 30.80-40.82 14.42%* 14.42-18.03

NO,-N 69.76-73.22
NO,-N

93.88-94.24
121- 1.73 1.95- 2.14

73.55-82.62
1.91- 2.09

*This concentration was maintained for the end of
experimental period after 19 days.
** This concentration was maintained for the end of
experimental period after 17 days.

Table 6. Components of liquid manure using anoxic

treatment (unit : mg/l)
[tem Control Enzyme Enzyme
1.05 g dosage 3.50 g dosage
pH 6.25-6.30 8.00-8.08 7.10-7.82
Alkalinity 134- 174 926- 939 1475-1610
CODy, 120- 190 761- 996 2145-2170
TMLSS 1880-1930 2803-3009 4626-6113
MLFSS 1410-1450 1878-2075 3507-3747
MLVSS 470- 480 926- 934 1119-2366
TKN 51.62-64.42 164.03-173.04 281.19-327.24
Org.-N 20.82-23.60  12.62- 18.03 14.42- 2442
NH,-N 30.80-40.82 151.41-158.62 266.77-302.82
NO.-N 69.76-73.22 047- 051 549- 567
NO,-N 1.21- 1.73 0.63- 0.71 0.86- 0.93
h- Wb uAEe] Faki Aste] AP R

w2 Bs b doint e Afa¥

Ammonificationel] ¢lelA42] NH;-N #H3l= iz
o] A5 o 93.8%°] A AEE velllon &4
Fol o] Al AT 95% o] A& vhehilo] H Al A
Y A ERg ek gk {73 4 e dl ey
%392%4 AAEE LPEHi v 1.06g A
< 79.1%, 350g AAFoIe ok 600%°]
+ Vel diadRohs h’-%&bP NH;-N#]
o= S vebsdch o) &4 zhgo)
o] NHy-No2e] el 3=l

= A
4%

ol
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A%
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Table 7. variation ot cotyledon in greenstuffs
(unit : cm)

Table 8. Variation of stem growth in greenstuffs
(unit : cm)

Aerobic digestion Anoxic digestion

Aerobic digestion Anoxic digestion

Greenstuff Control Greenstuff Control —— —— —————
Enz Enz Enz Enz Enz Enz Enz Enz
1.05¢g 350g 105g 350g 105¢ 350g 10bg 350g
Red 1.82 2.11 2.55 2.13 2.18 Red 3.02 4.08 4.50 345 3.65
pepper (231)* (3.25) (257) (2.66) (3.40) pepper  (100) (135) (149) (114 (Q20)

Cabbage® 1.03 1.35" 3.12¢ 1.69" 1.21

(1.72)  (1.93) (4.16) (241) (2.02)

Cucumber 4.11 4.37 4.78 4.54 —
2.74) (291) (341) (3.24)

Kidney 940 9.70 10.15 1020 10.60

bean (522) 39  (BI9NH  (B67) (589

Radish 0.76 0.99 1.03 1.07 1.06

(1.52) (110 (1.14) (118 (1.29)

* () Growth multiple constant contrast to initial co-
tyledon size.

** Not germination.

*bQtatistical significant by oneway ANOVA (p<0.01,
p<0.05).

“Statistical significant between treatment group using
by ANOVA (p<0.05).
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(2) 7] Zolo) Ha

—

2
o

o
fr:

'2 »

L=

Cabbage® 297 3.15 4.18¢ 4.27" 3.07
(100) (106) (141) (144) (104)

Cucumber 854  13.04" 1158  12.12°  —**
Kidney 31.20 67.10 3320 3800 40.50
bean (100) (215) (106) (122)  (130)
Radish 9.40 1342 1140 12.96 13.20
(100) (143) (121) (138)  (141)

* () Comparision growth rate (%) contrast to cont-
rol growth is 100.

** Not germination.

“Statistical significant by oneway ANOVA (p<0.01).
bStatistical significant by oneway ANOVA (p<0.05).
“Statistical significant between treatment group using
by ANOVA (p<0.05).
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Table 9. Variation of stem diameter in greenstuffs
(unit : cm)

Table 10. Variation of root length in greenstuff culti-
vation (unit : cm)

Aerobic digestion Anoxic digestion
Greenstuft C

Enz Enz Enz Enz

Aerobic digestion Anoxic digestion

Greenstuff Control
Enz Enz Enz Enz

105¢ 350g 105¢ 350g 105g 350g 105g 350¢g
Cucumber 0216 0310 0296 0310° —** Red 432 483 495 460 %
100 (144)  (137)  (144) pepper
Kidney 0550 0590 0450 0.640° 0.640 Cabbage 313 470 626 483 —*
bean'  (100)  (107)  (82) (116) (116) Cucumber 666 640 702 662 —*

* () Comparision growth rate (%) contrast to cont-
rol growth is 100.

** Not germination,

bStatistical significant by oneway ANOVA (p<0.05).
“Statistical significant between treatment group using
by ANOVA (p<0.05).
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Aol WE Fotow 1 F 1.05g AT 714
ii}ﬂ 2 Nu)7} 52.7% 2 7FAF ¥k (p<0.05) 1.05

FAEo] FAkAA] on]e] A abe) 41.9%(p<0.05),
'350g fiAtoel 32| Astxje] Aulr) 35.6%2
Fo 7 viepydul el A w of 2ol v &) A]
S gael FosiRlen] 53 1068 Aitel
514 ashale) oule) Aot o) s
of 115%2) H4&S ura}\;an} 350 g HAFoy -
AbAl Adlale] ofule 29.8%, 1.05g Aol F
A aEbxe] Nuls 218%, 350g AAaSo] &
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1AIgE AR IS A= AlLlsta H3e] 75
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9] ZA3l= Table 99} 7ch

So] Z719) A7 wWaks 27 Qe el o
e oF 196w AAg wbwl 105g AR &
714 55142 elule) 4= 220den 105g
el P AaARs AT 252 v
Ehuon AT o olsel chp<008). it
o A fmie 2] Aol wis) ok 138u9)
g vhepgl o o] oln)te] 739 3.50 g A AT
FaraA 2shAel owlzh 1780 2bE 2 4
71EYA 1.06g Aol B7)4 Aashaje °“Hl7}

N
[

le

o

Kidney 2630 4460 3420 3000 3350

bean

* Not germination.

Table 11. Variation of number of leaves in greenstuff
cultivation (unit : cm)

Aerobic digestion Anoxic digestion
Greenstuff Contro] ————————— —

Enz Enz Enz Enz
105¢ 350g 105g 350g
Red 34 4.0 45 3.8 —*
pepper
Cabbage 4.0 4.0 52 4.7 -
Cucumber 4.0 4.2 40 1.2 —*

Kidney 8.0 14.0 9.0 11.0 12.0
bean

* Not germination.

160w e} o= fofatelek(p<0.05).
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4

o~

Korean Journal of Environmental Health Society, Vol. 19(1)



64 Soo Hwan Lee ¢f al.

A4 zshAel ozl 696%E HE e HEE
71 % ek,
B ) alel fshH FicdulE o4
sAbe] apugel 4] w2 dole] 414 5l Hle)

AL

T 2
shAdgh g a4 ldolar dkelo, o=
9 g vhehd iz glekh

sle] grgko alowi A% 7= 2R hn
A

> 4 e o alelen ol
ThﬂinHW?vﬂﬂM;ﬂ@MbHﬂﬂﬁd
Ao e el e awch

v.zd =2
704 W FA 45E 988 $nAe4) &
AnAEANE Folg Aol BN F71% A 4
odeFelf Ao WAl Fuiv obel §717
slszAe] Mgl A w AAge wob B
AL Sl Agsislen A e g

2. ofu] A @%%ﬁﬁ@ﬁ%ﬂﬂ%ﬂ%
A Baxe] Avlrod
A& HFY g ollen 53] viFAuie] 350
g BixFo] F7|A 4gkAe] AuEe R
off u)al] 4.16v] €] 32 A4S viERTHp<0.01).
3. &7] Aol # A W= 7 ApEe] Ay
Aplre] Tyl H2 A4S viehl E
28t A e A AaFolo] 27 {74 ninsls}
n)Fofoll vl &3] gl i A 7E ]
q.ﬂ?WW*]L%g‘E$E@ By 4 E)
e Hu|ge] e el vis] oF 40%
ol 4t F7lEl= dAbE vhebcHp<0.01).
4.“ﬂﬁﬂhni*ﬂﬂ‘ﬁw?47i7}mi3
B} 08 bg Rl oF S Vel o £33 3.5
g AaFol 3714 xstxle] Hn)gte] @%
o zgell wls) oF 2w o] AlAEAC) e
utebo. &g w8 zpEo] diEgta
L olakel 9lo] Pk el on 53] 7hd
9 A8rh b e oo S Jeldch

LAl 2

A A

Fagslod ek

2 oEpe 1990d% i
Fgawst

2} Al shrdFAdulel sl

ﬂ

Ikl

I'

D s da, A9 HAD,
&34 (1992).

2) WPCF, Wastewater Treatement Plant Design
(MOP 8), pp. 502-514 (1977).

3) Reece, C. S, Roper, R. E. and Grady Jr., C. P
Aerobic Digestion of Waste Activated Sludge,
Journal of The Environmental Engineering Divi-
sion, Pro(‘ ASCE, Vol. 105, No. EE2 (1979).

4) 34k, sbrdrel Aol gu) sk Compost) ek 7
A 7142 2 (1989).

5) o|zb7], fedell, &Helxle) F714 guld, dHRE
2-315] %], 7(3) (1987).

6) DA, olsy, AvIEA-EE, F&71E (199D

7) Theodore, L. and Reynolds, J., Introduction to
Hazardous Waste Incineration, John Wiley &
Sons (1987).

8) Wsul, HaeA, Haeae], E Al (1990).

9) ey g, LIREMEERoRT, BERM, 18011
(1989).

10) MM T, fHNE S ORI LR, BRIER l, 20
(5) (1991).

11) 11 R =R ERAERT, B¥iRE L ¥ — LIREIED
IR R R RUE E (1980).

12) F KB RRET, BEIREY . ¥ — EERIGE
IR, HERRFI IO F (1985).

13) MK IE AR, ROEIREL > v —, RAREE e
K& (1988).

14) % BE HEEA i, WEHFRKOBREGAE
»»wlééJ S E7E, BREEFEM, 20(10) (1991).

15) B B BRGER, AR E R HIEE R L &
5 BB IR PR OO e i, IR, 20010,
10 (1991).

16) #gE v ) — (0, @by ) — o (BEERMCEDRL

Bk (1985).

17) 53b71%, 324 FHed-TgAEY (1992).

18) APHA, AWWA, WPCF, Standard Method for the
Examination of Water and Wastewater, 16th, ed.
(1985).

19) Noursis, M. ]J., SPSS (Statistics Package for the
Social Sciences), SPSS, Inc., Co. (1986).

20) Raymond, R. W. and Myers, H., Probability and

Korean Journal of Environmental Health Society, Vol. 19(1)



A Study of Greenstuff Cultivation Using Enzyme Treated Nightsoil Liquid Manure 65

Statistics for Engineers and Scientists, Macmillan
Publishing Co. (1985).

21 FAIE, PCE ol§T HELMY o

SPSS/PL o} M\mtab° 0] 8-gF %47 dlojel
2J(sFahg] 302 2h (1986).

22) MdtSlldd. A, Ide, T. and Fujii, S., Behavior of

Nitrogen and Phosphorous During Batch Aerobic
Digestion of Waste Activated Sludge of Waste Acti-
vated Sludge-Continuous Aeration and Inter-
mittent Aeration by Control of DO, Water Re-
search, 22(12), 1495-1501 (1988).

23) van Haandel, A. C., Ekama, G. A. and Maraias,

G. V. R, The Activated Sludge Process-III, Single
Sludge Denitrification, Water Research, 15 (1981).

24) HHFEAXA, SRR ORERR L £ OnEERDE)
ok R, EEGIREERAOFHM, B
R T, 20(5) (1991).

25) 8713}y, ubabqke] 89l
(1989).

26) RS, HEEKOFERICEER, REERM 20(5)
(1991).

27) FHEsE, HMETMh 2A HEBEEHOHTRLE
P EORF S, BOSEHE, 20010) (1991).

(Received February 4, 1993)

E e RRC L A by

Korean Journal of Environmental Health Society, Vol. 19(1)



