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To investigate the effect of tillage methods on the silage barely growth and the soil environment in paddy
field, liquid pig manure(LPM) was applied after harvesting rice at Jisan series soil for 2 years. Five plots, a
LPM applied rate as N%; 0, 100, 150, 200(basal dressing) and 100(basal dressing)+50(additional fertilizer)
were divided by tillage methods; non-tillage, non-tillage+rice straw and rotary tillage method. Emission
amounts of NHs gas highly decreased in the rotary tillage and the non-tillage+rice straw plot compared to
non-tillage plot. The contents of soil organic matter and exchangeable cation were increased in the applied
LPM plot. NH+-N and NO:-N contents in soil were the highest in the non-tillage+rice straw plot and
followed by the rotary tillage and highly decreased along with the growth of plant. Run-off rate of mineral
components were higher in order of the rotary tillage plot€zethe non-tillage plotfzethe non-tillage+trice
straw plot and then leached to SO+, NOs-N, K plentifully. The yield of silage barley in dry weight was
higher in order of the non-tillage+rice straw plot>the rotary tillage plot>the non-tillage plot. To estimate
the feed value of silage barley, crude protein, acid detergent fiber(ADF) and neutral detergent fiber(NDF)
contents were analyzed. Crude protein and ADF contents were the highest at rotary tillage N150% plot as
9.7 and 29.4%, respectively. NDF contents was the highest at non-tillage+rice straw N150% plot as 56.7%.
In conclusion, we recommend not to incinerate rice straw and to apply LPM at non-tillage status in
cultivating the silage barley. This may prevent water pollution and increase barley yields.

Key words : Tillage method, Liquid Pig manure, Silage barley, Soil environment
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Table 1. Physico-chemical properties of used soil.
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et FE olAAIN FIE, FaEclA 2 X FA o)
2 e oA U2 nEHo R AAE(YE)| AT
Aol AFEE HRI(FEF 0 ddRZ)= 102 3t
Sofl mEsle] 59 sl FEEET AME A=
=ik AU A AA A LA FEFIHY] EeE
ol &3ttt v F AL, X 2 ZF FgFge
Table 20 YeRd vEo} Zre] zbzh 050, 011, 0.32% =

A Aok ZELS ATE

L,
Qs o B
EYs S wEX

3~amf Ax= Bk

3 dSEY By

(NIAST, 2000)¢] Z3}o], pHS} ECE METTLER
TOLEDO(DSC-F717) & A}&38te] ZAATHI 7]

AEEY, 7158 Tyurin®, 24 Lancaster

pH EC OM Av. P20Os K Ca Mg CEC Soil texture
1:5 dSm’ gkg’ mgkg' 0 e cmole kg -
6.5 0.23 13.1 33 0.38 3.1 1.2 79 L
Table 2. Chemical characteristics of used liquid pig manure.
pH T-N P:0s K20 Ca0 MgO Na:0
%
7.8 0.50 0.11 0.32 0.11 0.02 0.08
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B, CECE IN-NH:OAc(pH 7.0)F&%, fEUolH HHEo 2 skl

Aot AAE HA2E Kieldahd o2 A3, A Az F571d 94 "\de dFste] AF
9ol €& IN-NHOAc(pH 70)2 A2AA ICP- 390w, 300~500g8] AES 23te] 75C Azl
OES(VISTA-MPX) & o] &-3te] 2415k, A A7 ol AZ T ABES ok AESTS
EA L& sodium hexametaphosphate £ofof 2] & s} AaF A T
2b ¥ hydrometerZ #43A vEFA (USDA)H e RS XA QRS (%) =(JEF+F 3
of whel & 738 ATHASL 1973). THEF) X10000 O3 AFESHAL A% R FEAE
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4 Tor 0RO ARE TR F ek pam | AEE VEES HYGl get 27 BES S Hu
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AOAC(1990) Wl Z8e] Kieldahl auto system AR F AR I AAEA
(Buchi 322), NDF$} ADF #%& Goering & Van ~ HE ¥ 7A% #Ee+9d R 28eldes A
Soest(1970) ¥} 0 2 B39 T AYe TDNS u|= 3} Z}Z} chamberE A X|sle] 72A17F F9F NHs 712~
2298 TDN(%)= 839-(0.779x ADF)o] ¢|a) T4 FAAEFT AR A= Fig. 194 2ot
R pat AR E HEFd 1/2ger 423 5 vug 2
AU RALT, FAL + Qv 2ey  Ch TAIINES 2HARGE Ao FALG o
AeTE TG Au AE qugre Bse  wHOP 7EERA FHTEl N0 dxA AL 457,
A28FS AWK Fuel fg daAug 19 NI0% FEANE 20%F 249 FaANH. el W
kg ha! SGHL Bakste] AaAuE 0, 100, 150,  SAIEH BEZE AR dxd s B
200% ¢ A #7182+ 100% 7] 8] +50% 8] +E FU T} Halzk Aol d A FEYebts wAge] A
au] A¥E WHE BE A 1097 =EcF muo H AoZ AlEET gdEYole FAL 2%, £%
Axs & ZEEAL 93 FHFAE sgen 5ovbeel ARel d¥Fs w2 ZeR duA Ao
/\]@?_ tri;ﬁ] o 41.95 mi A]—GJ:IL Hi]b cgo HH —] 3 (Sommer et al, 1991: Lauer et al, 1976), T3k QB,H]
AX T AAAFA dREYol staAE Ax ol B
Table 3. Emergence rate under different tillage methods and applied rates of N.
N100 N150 N200
Tillage methods NO
3 7 15 3 7 15 3 7 15
%
Non-tillage 94 93 93 93 91 93 94 85 91 93
Non-tillage-+rice straw 95 94 94 95 91 93 94 87 92 93
Rotary tillage 95 94 93 95 86 94 95 82 92 93

" sowing days after application of liquid pig manure
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* NT : Non-tillage, NT+RS : Non-tillage+rice straw, RT : Rotary tillage

Fig. 1. Accumulated loss of nitrogen through NHs gas in paddy
field under different tillage methods and applied rates of N.
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Choudhary et al(1996) %} Yadav et al(2000) 7}=
Tk 8= Eomﬂ A Al&stH B4 pH, T-
C. TN B CEC £7h& RIaSIZ, JulAg &
shordel wat 2 % QAus ARELE
(Jung et al, 1995) o]&}3 3}
S AH] AlgEFl mEl falAbe] FUbeA A

R
5 5k O
2 4%l QolAE 29T 4P ¥ & fuch

Reddy et al(2000)& 7}&E9l <At R E 3
Algstd EG T fF71A4be] REe S

Nexel F4E M4 RS BIHA

Ed =& 2L g2 Ha EEQH] A& T
ASANE BEY & Freda 3 ®HsteE A49R
M Fig. 2, Fig. 3% 7Z+o] NHs-N, NOs-N &S oin)

NgFol BE

NH-Nimo kB')

100

NT

NT+RS

* NT : Non-tillage, NT+RS : Non-tillage+rice straw, RT : Rotary tillage

Fig. 2. Changes of NH+-N contents during growing season in
soil under different tillage methods and applied rates of N.

NO3N(mg kg")

NT NT+RS RT.

* NT : Non-tillage, NT+RS : Non-tillage+rice straw, RT : Rotary tillage

Fig. 3. Changes of NOs-N contents during growing season in
soil under different tillage methods and applied rates of N.

Table. 4 Changes of soil chemical properties under different tillage methods and applied rates of N.

Tillage Applied

o~ e pH EC ke’ Av. P:Os K Ca Mg CEC
N% 1:5 dSm” gkg' mgkg' = e P 170) 19 ¢ —

0 63 023 129 30 026 30 Ll 78
‘ 100 64 032 132 35 022 34 16 78
Non-tillage 150 66 036 138 41 025 35 14 8.0
100450 67 033 135 40 026 36 13 83
200 67 0.59 144 54 038 44 14 8.4
0 64 023 128 37 030 31 13 8.0
Non-tillage 100 66 031 132 47 033 35 14 82
+rice straw 150 67 046 14.0 51 033 41 16 84
100450 638 034 159 60 024 39 15 84
200 638 048 164 64 038 48 16 88
0 65 023 13.0 33 032 31 13 8.1
Rotary 100 65 035 133 40 034 34 14 85
dllage 150 66 036 14.1 47 033 42 16 86
100450 67 041 136 50 028 37 16 84
200 638 056 146 56 033 42 16 8.4
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29 F Rrluda gl uiAsFel ¥4 WAESY U OBE  AuY £ F2FFY
2 2et 3¢ Aol B AL Lee ot al2000)9] ¥ BLo|§E PHL Fig 49 2ok AW 2 o
Azt fASIEON FAS + WANEIF FAL wAEFE FABLY ALFFFS o6 A § ol
TR ES AL WP F FAY0] W AR 4 WESFE REEdE ) FRe+uRuE ) wAe
ZEth 9% F =EY NH-N, NO-N @ #Wsh  £02 By diol88S PAL+HdE ) =
2 auud o NI0%E AS39e W AeEE  gede) TAL £O% Fobhth
PTAME 56, 80 mg ke'2 FAE + RANBT ALY N100% HE ALARS W AaFS
oM 88, 93 mg kg O F E2 uhHd] LT ZFo 2t A-$(108 kg ha'), F74-8(100 kg ha),
ME 59, 54 mg kg 'O 2 B AL ZElEdeTtE FAS+HATE(98 kg ha') ©)em NI150% Ay
EF F FAF] ®od vste] RATANE 2§ AT W ARunch FUE 50% AEF Aol
ol 7] FOoE Gmuel Fabzel WAW AelM  WaFEl BRom FaolgEel ok 4F
71918 A2 Al HE T < el

Kampf et al(1985) HH] Z Aol &E2 AEA

RAT & 42 FESHY  dHE FHIE A& 710l whet Apolzb la FEol A& W= 50 75%.
A 1FY Foll HEE AFEAAAM v F FH K FEolg 2ALAE 30% Fr HJom, gnje] A
A T F718E dFs £4T 2= Table 59 Lol EES MAsEE Fr1d A9 WEo] &
Fagey Ao 2 HI(Vetter et al, 1986) 3} T},

RANE FAFS RAL ) ZeEAE ) 24
SRRV FoR, quAgTF] BLFE Z7h
3 SOs4 NO3-N, K AHo] To] feYn= 78k &

]
e, ;

9, Brlgds FEE 2AY A3 RE AY 3 .
3] NH-NMTH NO-N¢| E/begtEd ol oulg
}‘] 'g‘g}’ﬂj ‘T"i‘éﬂ l]'xé] Oﬂ /H “?—7] i} E] O{ ;é]}‘\l'i}z—]f% O] 7‘(_] + NT : Non-tillage, NT+RS : Non-tillage+rice straw, RT : Rotary tillage
F7] MEow AtRETh EI AR|A|RFFo] St Fig. 4. Amount of nitrogen uptake and nitrogen use efficiency
HW Eok = RyAR &o] ZrEgE Alae) =2 at harvesting season under different tillage methods and

_ applied rates of N.
718ko] (Choudhary et al, 1996), F-71A# 4 go]

A Ao ® gotd o] didHER dHlAlE F A
717 WA A RE= sfof ki Azt h TEd AUy B guAeRE FEY AS
3 Fd2 Table 63 2ok A54d> A0 A& F
Table 5. Contents of chemical compoments in run-off water under different tillage methods and applied rates of N.
Tillage methods Applied rates NHs-N NOs-N POs4 SO4 K
N% mgL'
0 0.63 228 0.05 26.0 1.98
) 100 097 14.55 0.07 589 3.98
Non-tillage 150 141 24.26 0.11 78.8 451
100+50 0.96 26.10 0.07 543 3.69
200 2.54 25.20 0.25 81.2 545
0 0.64 1.62 0.04 23.1 1.08
. 100 0.76 6.93 0.06 53.0 3.68
Non-tillage
. 150 1.10 9.97 0.07 76.5 4.10
+rice straw
100+50 0.90 13.75 0.06 51.2 2.65
200 1.56 15.82 0.18 75.8 491
0 0.61 2,02 0.04 14.9 1.98

Rotary 100 0.79 5.72 0.08 56.3 351

fillage 150 116 13.76 0.09 776 4.68
100+50 0.97 14.55 0.07 54.6 3.19
200 1.89 16.75 0.22 78.8 521
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Table 6. Yield potential and growth of whole barley under different tillage methods and applied rates of N.

. Applied Plant No. of tiller Dry matter Yield
Tillage methods 2 : ;
rates length per m yield index
N% cm ea kg 10"
0 66.1 493 462 39
100 80.7 619 1,185 100
Non-tillage 150 85.9 636 1,202 101
100+50 89.8 638 1,326 112
200 90.4 640 1,316 111
0 71.0 519 514 43
Non-til 100 86.4 638 1,278 108
on-tillage
i trg 150 88.2 668 1,666 141
rice straw
100+50 89.4 683 1,762 149
200 91.3 684 1,764 149
0 69.5 497 470 40
Rotary 100 83.1 640 1,285 108
tillage 150 86.2 649 1,606 135
100+50 86.7 662 1,682 142
200 91.0 689 1,770 149
LSD(5%) 99.0
Z7h2 2o AYL A% FEsb BRom PRAE & O Feld dou ol A&V Ag T
PRI > BuEGE > PAE €02 $5%  we Aolsh ASL W (Choudhary et al. 1994)3
Aov AEFEFS T4 N100% (1,185 kg 10a") o Aot
H] B3 & + HRIAIEF N100%+50%, N200% 2 =
Ehel 7 &7 N200%ol A 49% 255 9Tk u|AGoll wE HEE| AEIK  Hueld o
Eghball & Power(1999)= S Air#o] 7H5& e g 2sEd d-ol ADF, NDF 3
wE AEFORN PALHT folHoR Z7h 8% TDN ##g Table 7] YEMATH Zowd e
° EHHE AaEEF iy 200% A& o 2eEFIA ST N150%7F 97%% 74 ESkaL,

S5 el suET Ha 17%

Qurz o AuAgol o HEe] e Z7he

Table 7. The valuation of feed value on whole barley under different tillage methods and applied rates of N.

N150%7} 294% =2 7V =¢ko
FALS+H AT E S N150% 7} 56.7%
Wk d# TDN F#3e F73 L7

Applied Crud
Tillage methods PPl e ADF' NDF! TDN®

rates protein

N% %

0 6.1 20 402 7138
Non-tillage 100 79 254 54.6 69.1
150 82 282 5538 669
Nondil 0 72 29 454 711
on ‘[rage 100 80 275 550 675
rice straw 150 9.5 289 56.7 66.4
R 0 73 234 46.1 707
t,l(l’ ay 100 8.1 279 548 672
rrage 150 97 294 5622 660

" ADF : Acid Detergent Fiber, ¥ NDF : Neutral Detergent Fiber
S TDN : Total Digestible Nutrients
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My FA LA 718%F 7+ EA e
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2003 T AA fEvEre] g & A AA S 597
haoll 2atal lom A S7F FAd Uk o] 2o
T ARAAE BF AmsrHEs] Eel)el &A59H
WSS 8t AEEUket AAe ALH ARE
= AHA S d@A 2,681 hadlA] AR g2 S F
A AFo=z uh(HARIL 2005).
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