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The Efficacy Assessment and Manufacture of Kitchen Garden Soil
Using Livestock Manure for an Urban Agriculture
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ABSTRACT

In this study, manufacture of kitchen garden soil and its application on the growth of Lettuce
has been performed. The optimal ratio of various raw materials for pH, total nitrogen, phosphate,
cations, and salt content was found to be 49 : 35 : 10 : 5 : 1(w/w) in peatmoss, livestock
manure, cocopeat, zeolite, and microbial fertilizer, respectively. In the growth experiment using
Lettuce, the manufactured soil obtained 21% & 20% increase in leaf length and width, 17%

increase in chlorophyll, and 22% in biomass, compared to the control.
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[Table 1] Physico—Chemical Properties of the Pot Soil

Ava.— Ex.—cations

(1p:|_é) E@ T—N o.M P,Os (emolo/ka) CEC
dS/m % mg/kg Ca®t Mg®* K* Na* cmolc/kg
4.59 1.06 015 1.15 12.7 211 0.61 0.17 0.08 4.97
[Table 2] Physico—Chemical Properties of Various Raw Materials
rav pH EC T-NOM RT RCOROE CEC nent Densiy
Materials (1:5) AT = 3
dS/m % mg/kg Ca™ Mg™ K* Na® cmol./kg % Mg/m
Peatmoss 3.51 5.70 0.50 14.1 trace 11.0 2.55 0.3 0.19 30.1 56.3 0.67
Hestook 835 166 1.20 366 213 141222125745 343 289 0.6
anure
Zeolite  7.52 1.20 0.01 4.75 60 23.712.4 142 11.5 63.7 15.8 1.04
Cocopeat 5.86 3.85 0.60 47.2 242 11.6 5.07 14.6 4.09 42.0 28.7 0.18
[Table 3] Heavy Metals & Salt of Various Raw Materials
: Cd Hg Pb Cr6+ Cu Ni Zn Salt
Raw Materials
mg/kg %
Peatmoss trace trace trace 10.67 58.08  18.41 27.29 57.08 0.01
estotk ace  tace tace 863 23.94 110.33 10.54 871.70  0.89
Zeolite trace trace trace 6.27 2.10 0.7 1.21 64.23 0.62
Cocopeat trace trace trace trace trace trace trace 19.4 0.41
[Table 4] Various Ratios of Each Raw Materials (w/w)
Raw Materials No.1 No.2 No.3 No.4 No.5 No.6
Peatmoss 44 49 54 59 64 69
""""" Livestock Manure | 40 35 30 25 20 15
"""""""""" Zeolte | 10 10 10 10 10 10
"""""""" Cocopeat 5 5 5 5 5 5
Microbial Fertilizer 1 1 1 1 1 1
3.3 E=9| XFP=gH|E0 mME 4Fo . H2tEE FNEF ASSHES
M2 gl Miys EM 7:3(w/w)at 5:5(w/w) el HlER Higste] ARE-
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[Table 5] Physico—Chemical Properties of Various Ratios

o B E0 THom AT TS o0 dmen e
dS/m % ma/kg Ca®t Mg®* K' Na® cmols/kg % Mg/m?®
No.1 7.29 8.47  0.64 37.1 149 11.1 15.0 19.9 5.80 35.6 14.2 0.52
No.2 7.24 839 0.62 356 135 10.6 13.9 19.0 5.67 37.9 15.7 0.53
No.3 7.07 8.31 0.60 32.9 116 10.4 12.8 18.1 5.40 38.6 17.3 0.55
No.4 7.06 8.30 0.61 32.8 108 10.3 12.4 18.0 5.16 40.2 18.1 0.56
No.5 6.97 825 0.60 30.8 104 9.59 11.4 17.2 4.61 41.2 19.7 0.57
No.6 6.54 8.18 0.59 29.1 99 8.78 10.5 16.5 3.56 442 23.4 0.58
[Table 6] Heavy Metals and Salt of Various Ratios
As Cd Hg Pb Cro* Cu Ni Zn Salts
Number
mg/kg %
No.1 trace trace trace 6.23 33.21 60.1 19.81 540.5 0.58
No.2 trace trace trace 6.65 36.04 56.9 21.02 493.6 0.49
No.3 trace trace trace 7.03 41.28 52.8 21.98 441.7 0.44
No.4 trace trace trace 7.39 43.45 46.8 23.15 385.5 0.40
No.5 trace trace trace 7.56 45.21 39.8 24.27 376.9 0.33
No.6 trace trace trace 7.98 46.72 28.4 25.06 315.7 0.27
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[Table 7] Chemical Properties of Various Treatments

Ava.— Ex.—cations

pH = U= O P05 (cmoly/kg)

CEC
Treatment

Na®™ cmol./kg

Control (7:3) 5.1 0.66 1248
~ Asoll (7:3) 555 265 012 48 267.0 7.01 384 107 | 0.78  13.69
Asol +M(7:3) 560 294 014 441 3165 7.5 451 1.21 | 0.79 1476
 Bsoil (7:3) 534 254 010 426 2469 6.87 366 1.05 0.71  13.30
‘Bsoll +M(7:3) 553 28 013 3.8 3075 7.02 421 118 | 0.75 1416

Control(5 : 5)

Bsoil+ M (5:5) 6.05

Control : The ratio of common soil to livestock manure is 7:3 (w/w)
A soil (7:3) : The ratio of the common soil to A type soil is 7:3 (w/w)
A soil + M : A soil + Microbial Fertilizer

[Table 8] Physical Properties of Various Treatments

. Sgélnziﬁ;k Solid Phase  Liquid Phase = Gaseous Phase Porosity
Soil Types
Mg/cm?® %

Control (7 : 3) 0.98 37.0 17.1 45.9 63.0
""""" Asoll (7:3) 091 342 197 461 658
CAsol +M(7:3 089 385 199 166 665
""""" Bsoll (7:3) 0ol 344 196 460 656
""" Bsoll +M(7:3) 089 336 201 463 664

Control(5 : 5) 0.74 27.9 24.2 47.9 721
""""" Asoll (5:5 069 260 257 483 740
CAsoll +M(5:5 068 258 261 81 742
""""" Bsoll (5:5) 069 262 255 483 738
""" Bsoll +M(5:5 068 255 261 484 745

Control : The ratio of common soil to livestock manure is 7:3 (w/w)
A soil (7:3) : The ratio of the common soil to A type soil is 7:3 (w/w)
A soil + M : A soil + Microbial Fertilizer
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[Table 9] Growth Characteristics of Lettuce with Various Types of Soils

Leaf Leaf

. (Length) (Width) Leaf (Number) Chlorophyll Biomass

Soil Types )
(cm) (%) (cm) (%) (ealweek) (%) (mgfé%itmg) (%) (g/week) (%)
Control (7:3) 17.2° 100 10.1* 100  15.7a 100 2512 100  45.2° 100
"""" Asoil (7:3) 18.9° 110 11.0° 109  16.7a 106 2.80° 112 50.7° 112
“Asoll +M(7:3) 202 118 11.7° 116  17.7a 113 2940 117 54.0° 119
" Bsoil (7:3)  18.2° 106 10.6 105  16.7a 106 272° 108  49.0° 108
‘Bsoll +M(7:3) 19.7¢ 115 11.0° 110  17.0a 109 2780 111 52.3 116
Control (5:5) 17.4° 100 10.3* 100  16.3a 100 258 100  47.2° 100
"""" Asoil (5:5)  19.8% 114 12.0° 116  18.0a 110 286° 111 545 116
"Asoil + M (5:5) 21.0° 121 12.4° 120  19.3a 118 3.000 116  57.7° 122
"~ Bsoil (5:5)  19.1* 109 11.0° 106  17.7a 108 276 107 51.9° 100
"Bsoil + M (5:5) 20.6° 118 11.8° 114  18.7a 114 2.83% 109 55.7° 118
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