SHETEYH|REE]A] 449 65
Korean J. Soil Sci. Fert. Vol. 44, No. 6, 1252-1257 (2011) HE

T F2 AMMA FASO| HIEH A HEHIAM
NZA - PHE - ol - 2FEH

Arfeta 71 sk AlE, (et

ot

Hho] 7k T AlE]
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Number of crop residues generated at large amount in agriculture can be utilized as substrate in methane
production by anaerobic digestion. Greenhouse vegetable crop cultivation that adopting intensive agricultural
system require the heating energy during winter season, meanwhile produce waste biomass source for the
methane production. The purpose of this study was to investigate the methane production potential of
greenhouse vegetable crop residues and to estimate material and energy yield in greenhouse system.
Cucumber, tomato, and paprika as greenhouse vegetable crop were used in this study. Fallen fruit, leaf, and
stem residues were collected at harvesting period from the farmhouses (Anseong, Gyeonggi, Korea) adopting
an intensive greenhouse cultivation system. Also the amount of fallen vegetables and plant residues, and
planting density of each vegetable crop were investigated. Chemical properties of vegetable waste biomass
were determined, and theoretical methane potentials were calculated using Buswell’s formula from the
element analysis data. Also, BMP (Biochemical methane potential) assay was carried out for each vegetable
waste biomass in mesophilic temperature (38°C). Theoretical methane potential (Bs) and Ultimate methane
potential (B,) off stem, leaf, and fallen fruit in vegetable residues showed the range of 0.352~0.485 Nm’
kg'lVSadded and 0.136~0.354 Nm’ kg'lVSadded respectively. The biomass yields of residues of tomato,
cucumber, and paprika were 28.3, 30.5, and 21.5 Mg ha™ respectively. The methane yields of tomato,
cucumber, and paprika residues showed 645.0, 782.5, and 686.8 Nm’ ha'. Methane yield (Nm3 ha'l) of crop
residue may be highly influenced by biomass yield which is mainly affected by planting density.
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Table 1. Chemical composition of greenhouse vegetable crop residues.

Biomass TS Vs N Avail. P,Os K-0
%

Tomato stem 10.83 + 1.73 948 + 1.72 0.44 + 0.03 0.18 + 0.02 1.44 + 0.04
Tomato leaf 11.61 + 0.81 8.54 + 0.71 0.81 = 0.04 0.23 + 0.02 176 £ 0.13
Tomato 7.98 + 0.66 729 + 0.65 0.71 + 0.01 0.13 + 0.01 029 + 0.03
Cucumber stem 1031 £ 1.97 851 + 1.68 0.51 £ 0.03 0.53 = 0.04 1.83 £ 0.04
Cucumber leaf 14.50 + 0.67 11.15 + 0.58 141 + 0.05 0.60 + 0.03 124 + 0.09
Cucumber 328 + 0.21 2.85 + 0.20 0.28 + 0.01 0.14 + 0.02 0.53 + 0.01
Paprika stem 16.44 + 0.82 14.44 + 081 0.63 + 0.02 027 + 0.03 294 + 0.07
Paprika leaf 1544 + 1.53 1222 + 1.08 1.46 + 0.17 039 + 0.05 422 + 0.13
Paprika 744 + 1.53 6.90 + 1.41 036 + 0.02 0.14 + 0.02 0.71 + 0.01

"Total solid.
*Volatile solid.

Table 2. Elemental compositions and methane potential of greenhouse vegetable crop residues.

Biomass C H 0 N S Ash Bu' B, VS!

/S — P SV I — %
Tomato stem 417 54 46.2 1.6 02 49 0.387 0.170 439
Tomato leaf 372 49 386 3.0 22 14.2 0.388 0.268 69.0
Tomato 48.6 5.6 413 1.8 0.0 2.7 0.464 0.210 452
Cucumber stem 36.1 46 433 1.9 0.0 14.1 0.352 0.278 66.7
Cucumber leaf 389 53 349 4.0 0.2 16.8 0.436 0.337 772
Cucumber 424 5.6 41.0 3.6 0.0 73 0418 0.348 83.0
Paprika stem 402 5.1 433 2.5 0.4 8.6 0.384 0.136 354
Paprika leaf 40.0 5.1 38.8 43 0.1 11.7 0.400 0.274 68.5
Paprika 475 6.3 39.7 23 0.0 43 0.485 0.354 72.9

"Theoretical methane potential.
*Ultimate methane potential.
‘Ratio of degradation (This was calculated by B./Bu).
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Fig. 1. Biochemical methane potential curve of tomato
vegetable crop residue.
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Fig. 2. Biochemical methane potential curve of cucumber
vegetable crop residue.
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Fig. 3. Biochemical methane potential curve of paprika
vegetable crop residue.
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Table 3. Nutrient and methane yieldJr of greenhouse vegetable crop.
Biomass Biomass yield+ N Avail. P,Os KO Methane yield
Mg ha Nm® ha'
Tomat stemtleaf 21.6 134.7 44.2 344.8 533.6
omato fruit’ 67 472 8.7 193 1114
C ber stem+leaf 159 152.5 89.7 243.8 615.6
veurrbe fruit 14.6 409 205 715 166.9
Panrika stem+leaf 20.1 210.5 66.5 721.0 651.2
P fruit 1.4 49 1.9 9.6 356
"Fresh matter.
*Fallen fruit.
a', WZ2]7} 686.8 Nm” ha ', EUME 6450 Nm® ha ' Q ok
l"“ﬂr (Table 3), A&A| FAHE F @o] Huje] Fiks Wt
o] 2 AL 1217] Fre] Akago] ol AhA B QAT QEAIA) TrelA MASHE AR Hlol o
S g HEA o] Hleo] w371 wiZoltt (Table 3), A 2 o], BEulg mfxaly) 2HE ZRE 4a7)ske] A
IEA bioenergy task 37 (201)& Mol A 42 A5 o) 5 japm 2 marmo) wpyeAs) ek 44 Heae
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