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Abstract areas, but the yield in CF-applied areas was higher than that

of LPM-applied areas under continuous application of 2
BACKGROUND: Liquid pig manure(LPM) is a useful years. Crude protein, neutral detergent fiber(NDF), acid
resource if it is sufficiently fermented and utilized in the detergent fiber(ADF) and total digestion nutrient(TDN) in

agriculture; it provides nutrients to soils, circulates organic feed values showed almost similar results between LPM
materials and replaces chemical fertilizers(CF) with and CF-applied areas. EC, organic matter, available
reasonable costs. Currently, there are not many trials in phosphate and exchangeable cations of soils after the
paddy field to continuously cultivate the crops in winter and experiment increased in LPM applied areas, and especially,
summer season using LPM. the contents of available phosphate and exchangeable

METHODS AND RESULTS: When cultivating winter sodium were high.

forage crops (Whole-crop-barley(WCB), Rye, Triticale, CONCLUSION(S): Considering the above results, it was
Italian ryegrass(IRG)) and summer feed corns in the rice concluded that if LPM are properly utilized for continuous
field, CF was treated with N-P,Os-KoO(winter forage winter and summer cultivation of feed crops at paddy field,
crops: 120-100-100kg/ha, summer feed corn: 200-150-150 the cultivation costs could be decreased and be helpful to the
kg/ha), and subsequently, growth, yields, feed values and stable production of domestic feeds.

chemical properties of soil were investigated. LPM-applied

areas in both winter and summer forage crops showed Key words: Feed value, Forage crop, Liquid pig manure
higher plant lengths and tillers than those of CF-applied
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Table 1. The chemical characteristics of the liquid pig
manure used for the experiment.

T-N OM P05 CaO MgO KO NaO
%
015 176 008 012 003 023 0.08
As Cd Cu Fe Ni Pb Zn
mg/kg
N.DY. N.D. 0.08 1.45 005 N.D. N.D.
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Table 2. Effect of liquid-pig-manure application on emergence rate and plant height at initial growth stage(15 and 21-days

after seeding).
Investigation Emergency rate (%) Plant length (cm)
(Date) WCBY Rye Triticale  IRGY WCB Rye Triticale IRG
NEFY 315+1.7 28.6+35  30.6+2.8 26.4+3.7 24+1.1 2.5+1.0 2.8+1.1 3.5+1.1
11.10 LPM? 925+15  885+35 935+24  92.6+3.1 6.0+1.0 5.5+0.8 5.4+1.0 5.5+1.4
CP 29.8+2.7  30.5+43  32.5+35  20.6+4.2 2.5+0.5 3.1+0.6 3.1+0.3 34+1.1
NFY 718424  682+3.2  70.5+1.7  76.2+3.2 53£1.3 51+1.3 48+14 4.3+1.5
1117 LPM? 95.3+24  90.3x24 95315 93.7+24 7.8+1.5 7.5+1.2 6.4£1.5 6.5£1.0
CP 79.3+3.2 71.3+25 72332 642445 6.5+1.1 6.3+0.8 5.1+0.8 4.8+1.3
Table 3. Soil moisture contents after application of liquid pig manure.
Treatment Soil moisture (%)
WCBY Rye Triticale IRGY
NEFY 8.8 8.7 8.5 8.5
LPM? 212 221 23.1 225
CP) 8.5 8.9 8.7 8.6

DNo-fertilizer, ?Liquid pig manure, ¥Chemical fertilizer, YWhole-crop-barley, Italian ryegrass

Table 4. Yield and growth of winter forage crops at harvest stage as affected by liquid-pig-manure and chemical fertilizer

applications(about 7-months after seeding).

Crops Treatment Plant length No. of Tiller Fresh Wt. Dry Wt. .Lodging
(cm) (ea/m?) (MT/ha) (MT/ha) index(0-9)
NF? 44b9 585¢ 14.9b 44c 07
WCBY LPMY 101a 736a 38.4a 11.8b 1
CP) 100a 656b 41.1a 12.3a 0
NF 48b 512b 20.4c 5.4c 0
Triticale LPM 120a 672a 47.3b 15.4b 1
CF 115a 620a 56.1a 17.6a 0
NF 97b 515b 11.9b 3.8b 0
RyeN LPM 195a 584a 32.5a 11.0a 1
CF 190a 508a 34.1a 12.0a 0
NF 52b 1,145b 12.2b 4.1b 0
IRG? LPM 95a 1,480a 34.2a 10.4a 1
CF 97a 1,316a 34.5a 11.4a 0

D, 2 3 4 5Refer to Table 2.

®Means within columns followed by the same letter were not significantly different at P=0.05.
7Lodging grade(0: 0%, 1: below 20%, 3: 21~40%, 5: 41~60%, 7: 61~80%, 9: above 81%), The provided data was

outcome of 2012.
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Table 5. Chemical composition and feed value of winter forage crop at harvest stage..

Crops Treatment Crude protein(%) NDF(%) ADF(%) TDN(%)
NP 4.5b% 41.3b 33.4a 62.9b
WCBY LPM? 9.8a 50.5a 28.0b 67.1a
CP 94a 48.5a 26.2b 68.5a
NF 3.1b 54.3¢c 41.2a 56.8b
Triticale LPM 8.6a 60.6b 35.3b 61.0a
CF 8.5a 65.3a 35.4b 60.9a
NF 4.6b 55.3¢ 42.5a 55.8b
Rye LPM 11.1a 65.7b 38.3b 58.6a
CF 11.0a 61.3a 37.1b 59.6a
NF 6.3b 42.3¢c 33.4a 62.9b
IRG? LPM 15.7a 57.5b 27.7b 67.0a
CF 15.3a 50.0a 25.4b 68.8a

D, 2,3 49 5Refer to Table 2.

®Means within columns followed by the same letter were not significantly different at P=0.05.
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Table 6. Yield and growth of forage corn as following crop with winter forage crop at harvest stage.
Crops Treatment Plant length ~ No. of leaf Diameter Leaf area Fresh Wt. Dry Wt.
(cm) (ea/plant) (mm) (cm?/plant) (MT/ha) (MT/ha)
NP 1429 6.4 9.3 1,352 18.7 6.2
WCBY LPM% 242 12.5 17.4 3,743 37.5 14.5
CP) 231 11.8 15.2 3,328 40.3 15.9
NF 148 6.8 9.0 1,432 16.6 6.3
Triticale LPM 245 12.2 14.8 3,512 38.5 14.8
CF 234 11.9 16.0 3,147 40.9 15.1

Table 7. Chemical composition and feed value of forage corn as following crop with winter forage crop at harvest stage.

Crops Treatment Crude protein(%) NDF(%) ADEF(%) TDN(%)
NP 4.3c% 36.3¢ 29.6a 65.9b
WCBY-Corn LPM? 7.6a 47.4ab 21.8¢c 71.9a
CP) 6.8a 42.1b 26.7b 68.1a
NF 4.1c 35.5¢ 28.9a 66.4b
Rye-Corn LPM 7.6a 47.1ab 21.2c 724a
CF 6.4ab 41.5b 25.1b 69.4a
NF 4.2c 38.3c 31.5a 64.4b
Triticale-Corn LPM 7.8a 54.9a 24.7b 69.7a
CF 7.0a 48.0ab 30.4a 65.2b
NF 4.1c 40.5¢ 32.5a 63.6b
IRG?-Corn LPM 7.9a 49.9a 26.1b 68.6a
CF 7.0a 50.8a 27.4b 67.6a

1,2, 3 49 S5Refer to Table 2.

6>Meams w1thm columns followed by the same letter were not significantly different at P=0.05.

AZ§A FHADB) L A2 > 58] 2= o A
colglont @) Eeleplelh IRG 4o okt s 4
olgitk. Wby ALRg S5 A R olel 58t

WSS AHSS B AR ARS8l A e
ARFOIE 1T ) FHUE g AN S5 A

A A7 SR SR A ek gz

EQd|w

AP F EgS foloPO% RS B @ﬂb
Table 83} Zt}. FAe]7-9] Aol AEA Bl nle
7151 QAreEEe. 743 ]_oiour 71 vk Ao = 5(]_ ]
7t ASATE pHE] 79 A ek EellA 6.1014 Ht 04

2 S7ReIglo v 27 Aol oF 0.28% 78
oL ECE FAlel s ide] gislou v 27K Aelelr=
0.2dS/m °] F7kalgitt f71E9 Aol AuAeT=
26.5g/kgolIAl 28.5~29.6g/kg o= '—7]-01-03014— 3}sh) 2
Te 2 Al St 1Ey fradite] A s A
279 A¢ 2d A& F W 1445mg/kgolA 2325~
251.35mg/kgC.2 A S7F=H ol W+ 3
W AA 7R ALl frEQlato] 243904 350mg/kg
0% Z71 Lee 5(2010a)2] A7} vlaioict. Woleg

a4, hilg 2E A9 AT o
Alg & Z71eE Ao oy 2 nlkavls “Oroﬂ

7] Wabk ik ol THE el Hisjel HE R o

HEE ol AREYl W AT Yren ¥ d7an
£ B AgY0) BEFS EC, 718, RAQN, A8

oFol Frgo] F7hsith= Yang 5(2008)9] R.lo} fAlst
Atk YEFS] ¢ 71t XA QRdA o 7
AZE B Rl AHjAE - 0.8~0.9% = oF 497}
Z7kslglon | ats A S7keHA Skt Park 5
(2002)> H 2] ZRolA] AaA]ER w9 vIztsitka 53l
1, Seo 5(2001)& Q01845 01%0}04 He i 548
A, ARl Blel T2 B AEA AR F it
Shgfo] yhae] 7)ol Hrkal 8} o, Lee 5(2010)>
HIE 39 A siols wl EoF F akskako] S7ksal v
o] AEAUelE QAo 77}6}0% 20%v] o] EHEG
tha Harste] & AE ] Avtsel fAkeolt) weba 2 A9
o] 2 dxke] A A ARAEY AR 757 do] W
73t ‘:iﬂr vigte] Aol s dWlell 7HEweE
W o} Agsh Aol EdREAS T3 4 A= )
clopet QHgAQl ke @ Zlow Az,

il



The Effect of Liquid Pig Manure on Yield of Several Forage Crops and Soil Chemical Properties

329

Table 8. Chemical properties of upland soil affected by liquid-pig-manure and chemical fertilizer applications.

Treatment pH EC OM Av.P,0s Ca Mg K Na
(1:5) (dS/m) (g/kg) (mg/kg) (cmol/kg)
Before experiment 6.1 0.2 26.5b% 144.5¢ 4.4 1.1 0.2 0.2¢c

WCB%-Corn 6.4 0.2 24.6b 92.5d 3.9 1.0 0.1 0.1c

NED Rye-Corn 6.5 0.2 24.5b 91.3d 3.8 1.1 0.1 0.1c

Triticale-Corn 6.4 0.2 25.8b 98.5d 3.5 0.9 0.2 0.1c
IRGY-Corn 6.6 0.2 25.5b 90.4d 3.1 1.0 0.1 0.1c
WCB-Corn 6.3 04 29.6a 232.5a 49 14 04 0.8a
Rye-Corn 6.1 04 28.5a 251.3a 4.8 15 0.5 0.9a

LPM?

Triticale-Corn 6.2 04 28.8a 238.5a 45 14 04 0.9a
IRG-Corn 6.1 04 28.5a 241.4a 5.1 1.3 0.5 0.8a
WCB-Corn 6.3 0.3 27.6b 165.9bc 4.7 12 0.3 0.4b

P Rye-Corn 6.1 0.3 25.9b 140.2¢ 4.7 12 0.2 0.2¢c
Triticale-Corn 6.2 0.2 25.5b 152.1bc 49 1.2 0.2 0.3b
IRG-Corn 6.1 0.3 27.5b 142.5¢ 4.6 12 0.2 0.3b
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Fig 1. Total yield of winter forage crops and summer forage corn at harvest stage as affected by
liquid-pig-manure and chemical fertilizer applications(NF: No-fertizer, LPM:Liquid pig manure, CF: Chemical
fertilizer, WCB: Whole crop barley, IRG: Italian ryegrass).
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