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Effect of Tillage System on the Forage Production and Soil

Characteristics of Silage Corn
Jong Duk Kim*, Chan Ho Kwon*, Yang Hae Gu** and Mung Su Shin**

ABSTRACT

No comprehensive tillage system of corn(Zea mays L.) has been conducted in Korea. Therefore, this
experiment was carried to determine soil characteristics, weed and forage production in tillage system of
~corn. Plot was alloted to one of four treatments in a randomized block design using tillage system. The
four treatments were (T1) conventional tillage, plow and rotary till, (T2) rotary till, (T3) disk till, and (T4)
no-till system. In soil characteristics before planting and after harvest of corn, pH and organic matter at
planting date was higher than at harvest date, however, there were no difference among tillage system.
Days from planting to silking of no-till was the longest among tillage system. Lodging resistance of disk
and no-till were higher than conventional and rotary till due to its thicken stem diameter. Main weed in
comn field are barnyard grass (Echinochloa crusgall), velvetleaf (4butilon avicennae), crabgrass (Digitatia
saguinalis), and redroot pigweed (Amaranthus retroflexus). Weed population was lower in no-tili than others
tillage system. Dry matter (DM) content and ear percentage of conventional and rotary till were higher than
others in comn field. However, DM and total digestible nutrients (TDN) yields of disk and no-till were
higher than those of conventional and rotary till. Therefore, disk and no-till are more suitable in corn
silage system because of high lodging resistance and forage yield, and low weed population.
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I. M = S5 A Aol gL vH=

o8 A7 itk 1 FoA 53] A,

AR X7 843 fejvele) e Asils FERAA, 1327, BRYE, A 5ol S5
Al A4 e o2 AERY d9hd £ A8l I3 F ¢ dE sdoEe ¥
2 Ftastedekadek(TDN)Y S50 7P = 4 Qdh@ £, 1996; 1997; 2003; 2005; 7 %
ow 7)AARde] folEle xFHE Y A, 1997 3, 2002; | 5, 2007; & 5, 1997).
Qol FertEe] wWol Al eolg3t ok 2o 2AeIAE 133 @ F7158e 9
(Aldrich %, 1986; Holland 5, 1990; ©], 1988; 34 HAES A= 3133 FAld) oig
7 5, 1993; 71, 1995; 7, 1999). o] Eolx| 2 It} (Hill, 2000; A 5, 2005).

* ¢t gt 8} (Cheonan Yonam College)

*+ 3o 32 (Kon-Kuk University)

Corresponding author : Chan Ho Kwon, Cheonan Yonam College, Sunghwan, Cheonan-Si 330-709, Korea
Tel : +82-41-580-1101, Fax : +82-41-580-1052, E-mail : chkwon@yonam.ac.kr

-307-



Kim et al.: Effect of Tillage System on the Forage Production of Com

TR AV 2L 3] s PEe o
2 7b 270 QAT & AL Aeuh
o ZH2sl AP W Skl Y Fol AxA
£ A QuE S50 ANY 0 A%

398 PP ¢ gE Jlee dsinA
Sasigict
0. HE L Y
2 AYE A Pl e AddelA) 54

2] ASEA 9 AT AR} S5k

+ FFE T S8k 2003 549 23
A4E 89 23¢7kA] At AgEAol

A Helte BT (A + 2
HE A A7), ZelelF (2EERE A
& AR, d2at @ g 2l o
2agk A PP, FALTF AL &
< AETHE 44 4HE Gy ejA 2 syl
o}

ABT 271 4mx 21 mE FZ(ZNF)L
75 emE gl 2440 mEe 20039 59
23] Aglgon, AU E haF 75,000
F(75cmx 18 cm)E 3}tk Au)= A Hy)
2 had 20,000kgs AX3IGT) B AHoA
Au)gt v 88 ANgslglon slshua,
AzxA L Foks AFH Al dsgiol ARl
ARG S35 FAEFFTL AL AFEE 5
7P% ol Al o] 83l FEH AT
(MNRN = 115) “P3394” &Z-& o]g3}qic)

HFLoA  FEAIAY  FEANEE
(Growing Degree Days; GDD)2} AlALE 23] 7]
=9 HulEexE yYisls Aol 4&
A= AREE FHFY= Bad g
2} (Gilmore X Rogers, 1958) HA7|2&x&
10C, H171E&5E 30CE 3l 315 GDD
=(HAIXE+FHALE)/2 —102F AXE}H,
10T °l3te] HAXEE 10TE 312 30C )
Ao H3nexE: 30CE Aegdc)

pH 54 pH meter® AM2-31%5 1 Bk &

T

71& £42 Tyuind, FrEEAE e £

FEAZ ol43x, T4 FHE Awo
Kielah'8 2.2 s} ov, k¥ U453 $44

o &jgte] A B3t

£ A% 2ok o3ty AE 24 4
st ZF AJFTelA AT EFARE HEol
A GE XM $47 A=A F eAE
A2 AZ F gLz 34 24519 A=
2 AHgsigic.

S 2882 S5 do] 29994 34
°of Y2 AR TFF 308F BEF5l
A 2859 vE 2ABRKIG 2=
S99 sholalA 4] Y A7E A
7 Aile] #90] ke dE 2
33iet.

FZA7E £ A (milk line)o] 1/3
2 9 F 54 239 HF olF 9390] HE 8
4 394 #F35lon, FAE YL &5
T 2-39719 AL, YEEAGL $84)7]
ol 1914 97k A4E Fol FAE L7} o
EEA0] o} A% A+ 12 slx, ot A
FE 92 AFE Fol SHRAE 5L

FHA 2%, A1 4 AE AT
TAHAZ 452 ARl =4I 53] 2
AE AHAA 35 B w0l A%}
Hpne ARezie 3 WA gojite] @™
U}El”}xl«l EolE A% 1 54
o dAEL oA HA mlee] AEL A3
At

FFRAe 7 AT $4 29904 %
3to] ol (EF+ St AR (P+H+ 2
o2 Fosl A25FE 2ARHglen, 4
A4 74 FEE AEEL 7] Sisk AY
T3 258 S95E ol Adez £
3o} 65T 34 4F Axr|oA 39 A
z31o Ax AFS FAR AEES SN
% 28 AEeFe AERFF AEELS
Bt ARl E3 Abxe] g TDN A
B2 Pioneer Hi-bredA}7} A)A)g+ TDN A

—308—



Kim et al: Effect of Tillage System on the Forage Production of Com

E7F ATA = (G AETFx0582)+ (&
olal AEFFx 085 23t AXtElgct
(Holland 5, 1990)

2 A FE AN 9 2 S50 2
AL 25 Foll 2+ A7 F9 255 5H3)
A A AL S AP g
o] Wsh= ok (3, oA, upe), ¥F, 7]
el s7HAE PRI 2ARlE xR
AEFHFE AU

2 A#e] E AAE SAS package program
(1999)% AHE3le] EaREAE AAEk AE
g Hvlae HaRx A3e A

1. E29) olatars S

ZAEge] S50 48 AR F Rk
o)3eA EAe] WXz JFE Table 1914
Reupel 2o 2 9 A Rk pH, &
71 9 FA4 TS A T Axge
A RS 221 mgkgl & S Afol
A RS A0y, FALs} B4
gerx Z47r 034 g/kg L 2.41 cmol /kgo)
fqem, OM($712) FF= 1018 gke® AT
Bho] S BRol| =A Agale] A ¢

& Eopojslct

L4 3EEA] o)sista 42 pH
% g AoE 6.6701%0A5 g Fel&
T 6328 o Reppen, Xy T
2377} pH 61022 7FF WA Yepich &
NE ASdMe sEAdls 1018 (gkg) R
vl & A ol s dil H
v]Z go] A¥siely] wfolgtn AR
a8z 8% A FhedME b3t
1036 glkg®  =Stch FAETFAA 945 (gke)
2 7P eokeh Hill (200002 2l £J3tH
o] A¢Rt}t 7% ¥o] Wkl 3}
2 A ME ngAge] A X,
ek ol EoF 419 Hwst
SAAG i Aoz AR
3 8% Eoke] fadads FAL
B3 55 AR A3 Ke
gE AolE 241 (cmol’/kg), T F+ KT
2.63 (cmol /kg) 2.2 FohzTh

o
L oE X

o 32
o,

ol 10

do £
L
N
Y
N
;O

>,
il

‘ﬂ?‘l‘.
% &
flo i =2

N

2. 3450 YSEY

71 (1999), Aldrich - (1086), Holland $(1990),
Hill 2000) Sl oJ3rd Zhe3dat fFEANEE
7} 542 g B 9L v 3}
ook B A3 g AFITT T A

Table 1. Effect of tillage system on the chemical characteristics of soil before planting and

after harvest of silage corn

Tillage system pH OM Avaliable Total Exchang::able

(1:5) (gke)  PO{mghg)  Nighkg  K(cmol /kg)
Before planting 6.67 10.18 221 0.34 241

After harvest

Conventional tilll 6.26 9.15 214 0.30 2.52
Rotray-till 6.36 9.55 223 0.32 2.70
Disk-till 6.10 10.36 240 034 2.96
No-till 6.55 9.20 220 - 028 235
Mean 632 9.60 224 0.32 263

OM = organic matter.
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Table 2. Monthly and growmg season precipitation and growing degree days (GDD) at

Cheonan
Precipitation G D D ()
M
onth 2003 Normal 2003 Normal
May 51.5 20.6 71 71
June 178.6 144.0 330 348
July 230.1 164.6 401 420
August 132.1 189.3 314 344
Sum 592.3 518.5 1,116 1,183
Table 3. Effect of tillage system on the agronomic characteristics of silage corn
; Days from . Height
Tillage system Emergence Segdlmg planting to qug1 ng .Stem
vigor silking resistance Plant Ear diameter
(%) (1-9)* (days) (1-9)* (cm) (cm)
Plow+rotary till 96.7 2 61 2 316 159 1.79
Rotray-till 96.7 2 62 2 306 149 1.79
Disk-till 100.0 1 61 1 325 153 2.03
No-till 86.4 3 64 1 306 135 1.90
Mean 95.0 2 62 2 313 149 1.88

* Rating: 1= outstanding, 9 = poor.
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Table 4. Effect of tillage system on weed yield and vegetation in comn field

Yield and vegetation of weed

Weed species Conventional fill _ Rotary till Disk 4l No-till

Fresh yield, kg/ha (%)
Echinochloa crusgalli 4,299 (42.0) 3,305 (36.5) 1,053 (20.4) 2,043 (65.2)
Abutilon avicennae 1,536 (15.0) 593 ( 6.6) 582 (16.5) 118 ( 3.8)
Digitatia saguinalis 2,562 (25.0) 2,743 (30.3) 1,666 (32.2) 767 (24.5)
Amaranthus retroflexus 1,602 (15.7) 2,258 (25.0) 1,401 (27.1) 179 ( 5.7)
Others 233 (1 23) 146 ( 1.6) 200 ( 3.9 24 ( 0.8)
Total 10,233 (100) 9,046 (100) 5172 (100) 3,131 (100)

Dry matter yield, kg/ha (%)
Echinochloa crusgalli 243 (37.6) 203 (31.4) 80 (21.3) 180 (54.1)
Abutilon avicennae 133 (20.6) 60 ( 9.3) 48 (12.7) 27 ( 8.2)
Digitatia saguinalis 163 (25.3) 210 (32.6) 116 (31.0) 93 (27.9)
Amaranthus retroflexus 66 (10.3) 147 (22.8) 97 (25.9) 23 (6.9
Others 40 ( 6.2) 25 ( 3.9) 34 (9.1) 10 ( 3.0)
Total 646 (100) 646 (100) 374 (100) 333 (100)
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Table 5. Effect of tillage system on the forage production of silage corn

. Yield (kg/ha
Tillage system DM Ear % DM (kgha) TDN
Conventional till 26.4 46.2 15,365 10,697
Rotray-till 26.3 47.0 15,650 10,999
Disk-till 25.8 443 18,123 12,233
No-till 26.1 40.8 18,499 12,230
Mean 26.1 44.6 16,909 11,540
LSD(0.05) NS NS 2,057 NS
DM = dry matter, TDN = total digestible nutrient.
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