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The Effects of Liquid Pig Manure Application on the Production
of Japanese Millet (Echinochloa crusgalli), Soil Properties, and
the Chemical Characteristics of Leaching Water

Moon-chul Kim, Sangtaek Song*, Kyungjun Hwang** and Hancheol Lim**

ABSTRACT

Studies were carried out to evaluate the effect of liquid pig manure on the production of Japanese
millet, the chemical characteristics of pasture soil and leaching water. The study was undertaken from June
to September 2005. Randomized complete block design was used to allot four treatments: T1 (no fertilizer),
T2 (N :200 kg/ha, P:150kg/ha, K:150kg/ha), T3 (liquid pig manure containing 1.7% DM 200 kg N/ha)

" and T4 (liquid pig manure containing 7.0% DM 200 kg N/ha). Leaching water was sampled at 21 August
(Ist time), 9 September(2nd time) and 26 September (3rd time), 2005, respectively. No significant
differences in the dry matter yield of Japanese millet was found among the four treatments, whereas the
plant lengths of Japanese millet were higher in the T2, T3 and T4 than in T1 (p<0.05). Nitrogen, P and K
uptake of J. millet tended to be influenced by application of chemical fertilizer or 7.0% DM liquid pig
manure compared with T1 or 1.8% DM liquid pig manure. The organic matter (OM) content of soil was
higher in T2, T3 and T4 than in T1. Na content was highest in T3 among the four treatments. NOs-N or
NH;-N content in leaching was not different among the four treatments. SO, content in leaching water
sampled in 1st time was high in T4, but in T3 from 3rd time (p<0.05). Cl, Mg and Na contents were
high in leaching water sampled in the Ist time from T4, whereas high in those from T3 in 2nd or 3rd
time. Results show that the application of a high DM liquid pig manure is not better for producing
Japanese millet and improving the properties of pasture soil than a low DM liquid pig manure. However,
the contents of SO, Cl, Mg and Na in leaching water sampled in 1st time were high in a high DM
liquid pig manure.
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Table 1. Meteoric data during the experimental period in Jeju

Months
Items
May June July Aug Sept
Temperature ('C) 30 yr Avg. 17.5 21.2 257 26.5 22.7
Expt. period 18.1 215 274 272 232
Precipitation (mm) 30 yr Avg. 88.2 189.8 2323 258.0 188.2
Expt. period 124.8 66.1 55.7 405.1 - 348.5
Table 2. Soil properties before experiment
Availabl CEC**(emol /kg)
pH OM(%)  T-N*%) vatiable ~
P,0s(ppm) K Ca Mg Na
478 10.9 0.44 96.2 0.34 0.99 0.30 0.06

* T-N: Total Nitrogen, ** CEC: Cation Exchange Capacity.

-258—



Kim et al.: Japanese Millet Productivity by Liquid Pig Manure

Table 3. Chemical composition of liquid swine manure applied

DM I TN T-P* OM NHeN BOD** O.Cc*** K Ca Mg Na
) F ) %) (%) (%) (MPL) (B oo, PP < reever e
70 81 0604 0241 507 0532 40000 294 3846 7381 1,116 885
18 78 0075 0065 050 0033 2625 029 2584 632 632 750

* T-P: Total Phosphorus,
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Table 4. Plant length changes of Japanese millet as affected by the application of chemical
fertilizer and liquid swine manure of different DM rates

(unit : cm)
Investigated Dates
Treatments

12 July 26 July 19 Aug. 24 Sept.
Tl 25.4° 59.8° 125.7° 129.9°
T2 37.1° 92.6* 166.2° 165.1%
T3 43.8° 99.8* 165.3° 154.9°
T4 43.2° 97.4° 167.0° 165.7°

Mean 374 87.4 156.1 153.9
P 0.000 0.000 0.0016 0.0009
*k abe

: Means not sharing the same superscript letters are different(p <0.01).
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Fig. 1. Dry matter yield of Japanese millet.
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Table 5. The average chemical composi-
tion of Japanese millet as affected
by the application of chemical
fertilizer and liquid swine manure
of the different DM rate

N Uptake P Uptake K Uptake
Treatment
............... kg/ha «seeeeeseeeenes
Tl 112.92°  1,1804 119.9
T 15176  1,283.6 184.1
$K} 113.62°  1,1853 171.1
T4 134.82®° 14454 144.3
P 0.095 0.406 0.169
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Table 6. Properties of pasture soil as affected by the application of chemical fertilizer and

liquid swine manure of the different DM rate

Exchangeable cation (cmol/kg)

Treatment pH (();v[ FS/N Ava. P20
(%) (%) (ppm) K Ca Mg Na
Tl 5.08 10.4° 0.45 86 0.45 1.95 0.42 0.060°
™ 493 10.8° 0.47 145 0.43 1.42 0.51 0.050°
T3 5.11 10.9° 0.47 112 0.53 1.29 0.36 0.090*
T4 5.12 10.7% 0.47 110 0.40 1.74 0.43 0.063°
Mean 5.06 10.7 0.47 113 0.45 1.60 0.43 0.064
P 0373 0.022 0.155 0366 0.589 0.595 0.849  0.039
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Table 7. Chemical characteristics of leaching water as affected by the application of chemical
fertilizer and liquid swine manure of the different DM rate

(Unit: mg/L)
Itmes  S2TPing T1 T2 ™ T4 Mean P
Dates
21 Aug 0.529 0.580 0.393 0.293 0.449 0.155
NHeN 9 Sept 0.139 0.068 0.176 0.000 0.096 0322
16 Sept 0.000 0.000 0.001 0.000 0.000 0.436
21 Aug 0353 0.512 0.363 0.101 0332 0.268
NOsN 9 Sept 3.464 2.075 5.402 2775 3..429 0.436
16 Sept 2744 2217 2.907 0.261 2.030 0.213
21 Aug 5931bc  3.744c 7.093b  14.155a 7.881 0.001
SO, 9 Sept 6.409 5515 12.094 5478 7374 0.157
16 Sept 4751bc  2908c  10.094a 5.934b 6.074 0.000
21 Aug 8.93b 7.78b 5.27b 19.78a 10.44 0.001
a 9 Sept 8.27b 2.80b 25.98a 3.03b 10.02 0.042
16 Sept 7.29b 8.8%ab  1153a 401c 7.93 0.002
21 Aug 2.45b 1.56b 3.97b 7.42a 3.85 0.02
K 9 Sept 1.96 1.05 6.15 2.15 2.83 0.08
16 Sept 1.27b 1.04b 7.15a 1.67b 278 0.05
21 Aug 5.83 591 20.05 5.18 9.24 0.012
Ca 9 Sept 6.02 472 5.08 821 6.01 0.581
16 Sept 1.79 5.75 349 13.61 6.16 0.001
21 Aug 3342 2.070 4921 1.792 3.03 0.181
Mg 9 Sept 2.394 1.013 1.570 3.160 2.03 0.122
16 Sept 2.280b 1217b 1.076b 4.968a 2.39 0.001
21 Aug 691b 3.83b 6.16b 13322 7.56 0.002
Na 9 Sept 497be 3.32¢ 12.82a 6.44b 6.89 0.000
16 Sept 452b 3.36b 7.04a 493b 4.90 0.007
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