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Effects of Application of Fermented Swine Manure with
Additional Nitrogen Fertilizer on Productivity of Corn and

Leaching of Nitrogen and Phosphorous in Corn Cultivation Soil
Ki Choon Choi, Nam Chul Jo, Min-Woong Jung and Wan Bang Yook

ABSTRACT

This study was conducted to investigate the effects of swine manure (SM) application with additional
nitrogen (N) fertilizer on productivity of corn and environmental pollution in corn cultivation soil. The
experiment was conformed in lysimeter which was constructed with 30 cm diameter, and 100 cm height.
Swine manures used in this study were the compost of swine manure fermented with sawdust (SMFWS)
and soft rice hulls treated with high temperature and high pressure (SRH), and swine slurry (SS). The
application rates of the additional N, as urea, with swine manure were 50 and 100 kgN/ha on each plot.
This sudy was arranged in completely randomized design with three replication. DM yields in SM
treatments with mineral N were increased significantly compared to those in SM treatment without mineral
N (zero-mineral N) (P<0.05) and increased as the rate of mineral N application increased (P<0.05). DM
yields in SMFWS and SS treatments with mineral 100 kgN/ha showed trends similar to those of chemical
fertilizer (control) but higher than those of 50 kg N/ha. DM yields tended to be higher in SMFWS and SS
treatments than in SRH treatment. Total N contents in SMFWS, SRH and SS treatments with mineral N
were increased, compared with SM treatment without mineral N. N contents in SM treatments with mineral
N were lower than those of chemical fertilizer treatment, but N content of chemical fertilizer treatment
showed trends similar to that of SS treatments with mineral 100 kgN/ha. NOs;-N concentration in SM
treatments with mineral N were increased significantly, compared to those in SM treatment without mineral
N and in chemical fertilizer (P<0.05). NHs-N concentrations in SMFWS and SS treatments with mineral
100 kgN/ha showed trends similar to those of chemical fertilizer, but higher than those of 50 kg N/ha.
PO,-P concentration in SM treatments with mineral N were increased significantly, compared to those in
SM treatment without mineral N (P<0.05). PO4-P concentration in chemical fertilizer treatment showed
trends similar to that of SS treatments with mineral 100 kgN/ha. The concentrations of NO;-N NH,-N and
PO4-P increased as the rate of mineral N application increased (P<0.05). The concentrations of NO;-N
NH4-N and POs-P were highly elevated in the concentrated rainy season in the early stage among
experimental period. The maximum NO3-N NHsN and PO,-P concentrations in the leaching water were
3.46 mg/L, 1.11 mg/L and 0.14 mg/L, respectively.
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Table 1. Meteriological information during the experimental periods

2006

May Jun  Jul

Item

Aug. Sep. Oct.

2007

Nov. Dec. I
an,

Feb. Mar. Apr.

Total
precipitation (mm)

156.2 168.5 1014 1212 11.1

302 476 173 108 126 1235 41.1

Average Temperature

184 21.8 23.1 27
©

21,1 179 84 14 04 4 6.1 11.4

Table 2. Characteristics of soil collected at beginning of experiment

pH P,05 oM" T-N? CEC® Exchangeable cations (cmol'/kg)
(1:5H0)  (mgkg) (%) (%) (me/100g) K Na Ca Mg
8.61 0.15 0.07 473 1.65

6.92 38 0.35 0.02

Y OM: organic matter, P T-N: Total nitrogen, > CEC: cation exchange capacity.
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Fig. 1. Effects of swine manure application with additional nitrogen fertilizer on dry matter

(DM) vyields of corn grown in lysimeter. SMFWS: Compost of swine manure fermented
with sawdust, SRH: Compost of swine manure fermented with soft rice hulls treated
with high temperature and high pressure, SS: swine slurry, CF: Chemical fertilizer.
ab,c; Values with different letters in same treatment are significantly different at the
5% level. This symbol(*} is significant difference at the 0.05% level, compared with

chemical fertilizer (control).
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Fig. 2. Effects of swine manure application with additional nitrogen fertilizer on total nitrogen
contents of corn grown in lysimeter. SMFWS: Compost of swine manure fermented
with sawdust, SRH: Compost of swine manure fermented with soft rice hulls treated
with high temperature and high pressure, SS: swine slurry, CF: Chemical fertilizer.
ab,c; Values with different letters in same treatment are significantly different at the
5% level. This symbol(*) is significant difference at the 0.05% level, compared with

chemical fertilizer (control).
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Fig. 3. Effects of swine manure application with additional nitrogen fertilizer on average
NOs-N concentration in leaching water. SMFWS: Compost of swine manure fermented
with sawdust, SRH; Compost of swine manure fermented with soft rice hulls treated
with high temperature and high pressure, SS: swine sturry, CF: Chemical fertilizer.
a,b,; Values with different letters in same treatment are significantly different at the
5% level. This symbol(*) is significant difference at the 0.05% level, compared with

chemical fertilizer (control).
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Fig. 4. Effects of swine manure application with additional nitrogen fertilizer on average
NH.-N concentration in leaching water. SMFWS: Compost of swine manure fermented
with sawdust, SRH: Compost of swine manure fermented with soft rice hulls treated
with high temperature and high pressure, SS: swine slurry, CF: Chemical fertilizer.
a,b,c; Values with different letters in same treatment are significantly different at the
5% level. This symbol(*) is significant difference at the 0.05% level, compared with

chemical fertilizer (control).
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Fig. 5. Changes of NOs-N concentration in leaching water by swine manure application with
additional nitrogen fertilizer during the experimentali period. SMFWS: Compost of
swine manure fermented with sawdust, SRH: Compost of swine manure fermented

with soft rice hulls treated with high temperature and high pressure, SS: swine slurry,
CF: Chemical fertilizer.
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Fig. 6. Changes of NHs-N concentration in leaching water by swine manure application with
additional nitrogen fertilizer during the experimental period. SMFWS: Compost of
swine manure fermented with sawdust, SRH: Compost of swine manure fermented
with soft rice hulls treated with high temperature and high pressure, SS: swine slurry,
CF: Chemical fertilizer.

€ PO-P9 $EEEE AR ZdE Fig 7 $7M det 2F POLP $EE S AF

7} oA REnpsh et & depglony 3749l 24 AgTleE 2
Fig. 7914 uepdniel zFo] FNPZEER,  Aole HolA 4slth POPY FEE 0.

BAFALEEZE 9 WPLEEY DEAST  mglo® ARG LGTE AWl 92

9] PO-PS FEx 33H|E AST9 vlRE =R Avd £20] ojFAE e & 5 8l

TEE Uehlon] 449 24 A8SE foH Edne] FHHQ 84 AEEel T

\©
o

— 21 —



Choi et al.: Yields and Nutrient Leaching in Corn Cultivation Soil

MFWS SMFWs-rCF saKgN/ha H]]]]SMFWS+CF 100kgh/ha
snl—i»cF SokgN/ha @SRH--&CF 100kaNha
. ss E $S+CF SokgNha % SS+CF100Kkgh/ha
o *
=
«g) 130 o a
120 | a a

= o B b
§ 100 | § b b b
E =0 |} \
5 60 | \
2 \
5 a0 |} \

" 20 | \
=
§ O \\\

Ccontrol Swine manure Swine siurnry

Fig. 7. Effects of swine manure application with additional nitrogen fertilizer on average
POs+-P concentration in leaching water. SMFWS: Compost of swine manure fermented
with sawdust, SRH: Compost of swine manure fermented with soft rice hulls treated
with high temperature and high pressure, SS: swine slurry, CF: Chemical fertilizer.
ab,c; Values with different letters in same treatment are significantly different at the
5% level. This symbol(*) is significant difference at the 0.05% level, compared with
chemical fertilizer (controt).
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