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Effect of Tillage System and Livestock Manures on the Silage

Corn Production and NOs-N Concentration in Leaching Water
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ABSTRACT

Approximately 43 million tons of livestock manure (LM) are produced each year on Korean farms. LM
can be utilized as a valuable resource and/or it can contaminate water by runoff and leaching through the
soil, when LM has been thoughtlessly applied to the land and directly discharged into the water. This
experiment was carried out to investigate the effect of no-till system and LM application on dry matter
(DM) yield of silage corn and NO;-N concentration in leaching water of lysimeter installed in the
experimental field. The treatments were replicated three times in split plot design. Main plots consisted of
tillage systems, such as conventional tillage (CT) and no-tillage (NT). Sub plots consisted of the type of
LM, such as chemical fertilizer (CF), composted cattle manure (CCM) and composted swine manure (CSM).
The control plots were fertilized as commercial chemical fertilizer. DM yields of corn increased
significantly in order to CF>CCM > CSM (p<0.05). DM yield of com in CT increased as comparing with
that of comn in NT. Plant height, ear height and stem diameter also increased in order to CF>CCM>
CSM. In addition, the root weight in CT was increased as comparing with that of corn in NT. However,
there was no interaction effects of between type of LM and tillage system. NOs;-N concentration in
leaching water of LM application was less than 10 ppm, but NO;-N concentration in CF exceeded 10 ppm
which is safety level of drinking water during summer time (rainfall season).
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Table 1. Chemical characteristics of the soil used in this experiment

D ) ; +
Year pH T-N(%) oM CESI2 Exchangeable Cations(cmol /kg)
(1:5H,0) (g/kg) (cmol /kg) K Na Ca Mg
2008 6.25 0.02 1.67 13.08 0.15 0.65 3.38 4.15

YoM : organic matter, 2 CEC : cation exchange capacity.
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Fig. 1. Meteriological data during the experi-
mental periods.
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Table 2. Effects of the application of livestock manure on agronomic characteristics and dry

matter yield of silage corn

Item DMY? Plant height Ear height Stem diameter Brix RW?
(g/4plants) (cm) (cm) (mm) (%) (g/4plants)

CFV 1331 207 99 19.9 9.7 579

No-tillage CCM? 1234 200 93 21.1 10.4 535

csMm? 967 194 91 17.8 8.6 426

CF 1657 208 89 214 10.5 573

Tillage = CCM 1383 201 101 19.5 9.3 573

CSM 849 191 93 17.3 8.4 491

No-tillage 1177 200 94 19.6 9.6 513

Tillage 1296 200 94 19.4 9.4 546

CF 1494* 208° 94 20.7° 10.1° 576"

CCM 1309° 200® 97 20.3* 9.8° 537

CSM 908° 193° 92 17.5° 8.5" 409°
Interaction effects NS

% and ©;

Y Chemical fertilizer, )Composted cattle manure,

N7} 718l Hej2 ER3te] No]&Fgo| 3}
gu|get v]w3lgE o Jokela (1992)= 27~
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2002), 7] A{7)Ql 5€0) 7FEeg A A
A&l AEAL) AAGe] 7343 Zog Agz]-
Hot 7158w Al 8e d& AAA, g+ 3}
| ETet $EE 8|l A i—rﬂﬁl%‘ P-E}
FrAoz ¥PhE<005). LT A4
AxgFo] 0.58%% XY AadEF 0.71%
R} vho} 71E5En ] AlA] Al%ahﬂ %-I%’:ﬂ?
v o} gol JlEE R tE Jokie] o)
L] Ay 9 AFEAC % k!
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o o] AP SR Ade B H
2Ae R5AEE YeptA] gte)

2. NOs-N 2&
ALPEs AEER A FE ARg

Z2] AujAeA S 59 NO»-NS ¥
£+ Table 33 Zth AZo AHHE x5}

Values with different letters in same column are significantly different at the 5% level.
Composted swine manure, )Dry matter yield, % Root weight.
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Table 3. Changes of NOs-N concentration in leaching water by various livestock manure

application
20 May 20 June 14 July 21 July 5 August Mean
No. CF 6.88 3.73 21.90 24.85 9.58 13.39
, ccm? 3.76 3.67 2.12 0.66 1.18 228
tillage  oop 4.73 2.90 1.68 0.85 1.51 2.44
CF 9.46 5.11 22.67 23.74 7.21 13.64
Tillage CCM 545 437 2.90 0.62 1.21 2.91
CSM 4.93 498 1.79 0.62 1.35 2.73
No-tillage 5.12 3.43 8.57 8.79 4.09 6.00
Tillage 6.61 4.82 9.12 8.33 3.26 6.43
CF 8.17 4.42 22.29 24.30 8.40 13.51*
CCM 4.61 4.02 251 0.64 1.20 2.59"
CSM 4.83 3.94 1.74 0.74 1.43 2.53
Interaction effects NS
and ; Values with different letters in same colymn are significantly different at the 5% level.
) Chemical fertilizer, )Composted cattle manure, ~ Composted swine manure.
QAW Aoz AztEAL TG ALLS NO,NS V. 2 %
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