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To assess fertilizer value of an quasi-aerobically fermented liquid clipped-grass fertilizer, aerobic incubation
experiment using two texturally contrasting loam (L) and sandy loam (SL) soils was conducted for 60 days to
investigate temporal variations in N mineralization pattern of the liquid fertilizer applied. To do so, the
quasi-aerobically fermented liquid clipped-grass fertilizer was prepared, applied to each soil at a rate of 200
kg-N ha” and aerobically 25°C in the dark. During incubation, soil water content was adjusted to field
moisture capacity (-33 kPa of soil matric potential) by adding distilled water as necessary to maintain their
initial weights. At desired time of incubation (0, 1, 5, 10, 20, 40, and 60 days after incubation), soil was
sampled and analyzed for inorganic nitrogen (NH;-N and NOs-N) concentrations, pH, EC, total carbon
contents and total nitrogen contents. Concentrations of NH;-N began to decrease right after incubation for L
soils, and 10 days after incubation for SL soils, while those of NO;-N began to increase onset of NH, -N
disappearance. The results of this study showed that quasi-aerobically fermented liquid clipped-grass fertilizer
could serve as an altemative to chemical N fertilizer.

Key wonds: Fertilizer value, Liquid clipped-grass fertilizer, Inorganic nitrogen, Mineralization, Nitrification
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1996; Westerman and Biscon, 2002). ©]o]| tj3t 3t 7}] &
AAo g FAY] FAES 2 {1 R e
5‘}5 weto] 2lkebA == qlek /-1, vls SAIOlA
<+ =01 §714 =710l tiet ek Aol -85t
01 cheRR W o] AejRio] AGtE AL Qled 1 F EH], B
F NFAlet 22 HlRE e A7F Wol =t
(Goeschl and Lee, 1998; Westerman and Biscon, 2002), $-
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Composting and Biofiltration) 8] & =4t H|7| 52 H|
782 8ok A7 Eds] JPE AL Ut (Lee 2012b;
Ro et al,, 2008).
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Table 1. Physical and chemical properties of Loam and
Sandy loam soil.

oy o
Particle size distribution (g kg'l)
Sand 655.7 250.8
Silt 255 489.1
Clay 89.3 260.1
Soil water content’ (kg kg) 0.14 025
pH (1;5) 6.1 7.8
EC* (dS m™) 0.05 0.14
TN (g kg™ 0.50 1.78
Inorganic Nitrogen (mg kg'l)
NH; -N 4.6 4
NO;-N 18.1 74.8
TOC' (g kg) 4.8 15.9

+Equivalent to -33 kPa of matric potential.
*1:5 soil-to-water suspension.
‘”T-N, Total nitrogen; §TOC, Total organic carbon.
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Table 2. Chemical properties of Liquid grass fertilizer.
Inorganic Nitrogen
pH Total N NH, N NO:N Total C Total P
(133) gL’
5.00 4.30 3.32 N.D' 22.2 0.25

"Not Detected.
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stAl AR A7 dokh Fo18) A pH, EC, %
ZEbpo] GRS BASIAT AR OF 15 g 2 M
KCl 60 mLz 2]&3t & Kjeldahl Protein/Nitrogen Analyzer
(Kjeltec Auto 1035/1038 System, Tecator AB, Sweden)E&

olgte] T1e) A (NHS-N 2 Noy -N) $%8 45}

st

Az

k. A Amg ﬂw 7§ 2-mm A% Fae =
Aeto) (£94:890=1:5)9] pHY} H/|HEE (BOZ 242}

pH meter (Orion 3 star, Thermo Scientific, USA)Q} EC

Table 3. pH and EC of Sandy loam and Loam soil.

meter (PET—2000 Kombi, Stelzner GMBH, Germany)® =

Hoigon], $U49 Fe4 FHE £PL 0,05 mm o]
2 HA Zo} Elemental Analyzer (Flash EA 1112, Thermo

Scientific, USA)& A5} TE,

SHEAM  SAS 9.3 software (SAS Institute Inc,, USA)
£ o]8sto] 5 % FolpzolA 28 7IXE et o5t

A Hslo] o3l ANOVAE AA|5}4 1L, Duncan's Multiple

Range Test olg3te] B 7o) Aol HAlsHAT)

2ot W ma

EQ pHR} EC At 25 E3Hn|E X3t B9
O] pHe} EC= AFFES] 49 109 7IF o= ®¥iskalaL,
FEO] A9 19S 7IHe® st (Table 3), AFFEY]
AL A o8 EFtHE|Z A 2]ske o pH7]— 1094}k
71 Z7kSteE BAsHA e vk BCo) A9 10207

A e 4oz gAslc F45] Skt ool
A 8133k o] Mt pH7} & SEM fAE
o} 108 o] FAstgom B pHOL MR Aake B
At = A2l 7o Aol AlpEuTh WA ol
o] Uehgi=s] | %2 F 19 gl pH7} 3ista
BC7 F71stdch, whe el 2o 2 wsts B
o] ¢IgOLt 409 ol pH7} Psti Bt 715t

ZAeF

o

Sandy loam Loam

glg}l/lbation Treatment Control Treatment Control

pH EC' pH EC pH EC pH EC

(1:5) dS m’ (1:5) dS m’ (1:5) dS m’ (1:5) dS m’
0 6.25% 0.29% ° 6.71° 0.05° 7.50° 0.45° 7.65" 0.22" ¢
1 6.37° 0.29¢ 6.55" ° 0.04° 7.56" 0.43° 7.69° 0.20°
5 6.64° 0.25% ° 6.69" 0.05° 7.21¢ 0.53° 7.64° 0.22" °
10 6.59" 0.25° 6.64° 0.05° 7.24° 0.55° 7.68° 0.22" °
20 5.39¢ 0.35° 6.44° 0.07° 731° 0.52° 7.65° 0.24°
40 5.02" 0.41° 6.48" 0.07° 7.32° 0.54 7.68" 0.25°
60 5.11° 0.50" 6.45 0.09* 7.22¢ 0.65" 7.56° 0.32°

"1:5 soil-to-water suspension.

*Means in the same column with different superscripts differ significantly by Duncan’s Multiple Range Test (p<0.05).
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Fig. 1. Temporal changes in (a) NH;"-N and (b) NOs-N concentration during incubation. SL-Control, SL-Treatment,
L-Control and L-Treatment represent Sandy loam Control, Sandy loam Treatment, Loam Control and Loam Treatment,

respectively. Error bars indicate standard error (n=3).

Table 4. Total inorganic nitrogen concentration of Sandy loam and Loam soil.

Incubation Sandy loam Loam
Day Treatment Control Treatment Control
mg kg

0 135.30*" 11.69° 197.01° 50.32¢

1 141.19° 8.97° 172.02% ° 47.44°

5 134.83° 10.38° 145.18° 54.30% ¢
10 129.60° 9.31¢ 157.96™ ° 55.76° ¢
20 129.44° 14.34° 152.52™ ° 69.10"
40 134.64° 17.57° 175.78% ° 78.16"
60 138.11° 22.09" 191.36° 93.83"

"Means in the same column with different superscripts differ significantly by Duncan’s Multiple Range Test (p<0.05).
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om 24 e EokoiH] o] g Aol s}
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o, AJOFE T2 A k = 0,352 (R'=0,886), & j%
o] AL k = 0,723 (R?=0.990, data not shown)< L}ERY
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and Funamizu, 2008). Z49] tfFio| JdREe A=
EAsR: EHalsL AeiTe] e Aae] BES &
47 A0 oot £9e) ek 71 247
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Fig. 2. Temporal changes in total nitrogen concentration
during incubation. SL-Control, SL-Treatment, L-Control
and L-Treatment represent Sandy loam Control, Sandy
loam Treatment, Loam Control and Loam Treatment,
respectively. Error bars indicate standard error (n=3).
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