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Effects of Dry Matter Content of Liquid Swine Manure on Dry
Matter Yield and Nutritive Value of ltalian Ryegrass, Rye and

Oat, and the Chemical Characteristics of Soil in Jeju
Sang Taek Song, Moon Chul Kim* and Kyoung Jun Hwang**

ABSTRACT

This study was conducted to investigate the effects of two dry matter levels of liquid swine manure on
dry matter yield and nutritive value of Italian ryegrass, rye and oats, and the chemical characteristics of
soil in Jeju. This experiment tested in split plot design. Three forage crops (Italian ryegrass, rye and oats)
were the main plot and four fertilizers (no fertilizer = T0O, chemical fertilizer = T1, liquid swine manure with
DM 2.7%=T2 and liquid swine manure with DM 5.9 %=T3) were the sub plots. Yield and nutrient
contents of forage crops and soil properties were determined. Application of liquid swine manure
containing 5.9 % dry matter resulted in highest DM yield in all three forage crops species compared with
the other treatments (p<0.01). Crude protein content (%) and crude protein yield (kg/ha) of forage crops
were highest in rye compared with the other forage crops species (p<0.01). K and Mg contents of soil
were higher (p<0.01) in rye than in the other species while Na contents was higher (p<0.01) in Italian
ryegrass than others. Mg content of soil appeared higher in rye than in the others and higher (p<0.05) in
forage crops applied with liquid manure containing 2.7% DM compared with the other species. NO;-N
contents in soil was lower in rye than the other species and higher in species with chemical fertilizer.
These findings indicate that most of liquid swine manure produced on local pig farms containing low
levels of dry matter and other nutrients suggest a low efficiency of its use as a fertilizer. The liquid swine
manure is recommended as a fertilizer for rye production in winter, compared with Italian ryegrass or oat.
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Fig. 1. Monthly mean air temperature during

the experimental period and over the
previous 30 years in Jeju.
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Fig. 2. Monthly accumulated precipitation "dur-
ing the experimental period and over

the previous 30 years in Jeju.
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Table 1. Soil characteristics of experimental plots before trial

pH T-N OM Ava. P,0s Exchangeable Cation(cmol /kg) CEC
(1:5) (%) (%) (mg/kg) Ca K Mg Na (cmo]+/kg)
438 0.48 10.3 80.9 0.48 0.35 0.22 0.05 12.6
* TN : Total Nitrogen, OM : Organic Matter, Ava. P,Os : Available P,Os
CEC : Cation Exchange Capacity
Table 2. Chemical composition of swine liquid manure applied
DM T-N OM T-P Ca K Mg Na
Items pH
e O eeeeieirereies veereeeseiais mg/L -
DM A 7.92 2.7 0.53 348  0.040 360 1,870 70 390
DM B 7.74 59 0.66 10.56  0.117 2,930 950 570
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Fig. 3. Dry matter(DM) yield of Italian rye-
grass, rye and oats by no fertilizer
(TO), chemical fertilizer(T1) and DM
27% (T2) and DM 5.9% liquid
swine manure(T3). '

* Forage crops p<0.01,
interaction p<0.01.
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Table 3. The percentage of crude protein (CP) and crude protein yield (CPY) of Italian
ryegrass, rye and oat by no fertilizer (T0), chemical fertilizer (T1) and DM 2.7 %
(T2) and DM 5.9 % liquid swine manure(T3)

Forage crops Fertilizers CP(%) CP Yield(kg/ha)
T0 -6.96 . 113
Tl 7.28 204
ltalian ryegrass - T2 8.12 . 149
T3 5.80 429
mean 7.06 225
TO 10.25 334
Tl 9.76 738
Rye T2 9.88 815
T3 8.57 888
mean 9.61 687
TO 7.14 ’ 121
T1 7.61 154
QOats T2 8.52 70
T3 6.87 213
mean 7.53 142
Main Heokok &Kk
LSD Sub plot *x ok
Main*Sub NS *ox

* NS : not significant

Zojzetx9t AZst 4 1.34%94 1.052%
B} E%TH(p<0.001). 2 HlE AT B
TA T27F 1.552%E T13 139 1.147 %%}
1229 %0 B8] Ekon (p<0.001) EE3} W)
SEZF AR 1E9 FoAE BYY
(p<0.01). Ca &2 0.053~0.156 %28, =
2HEE 39 014 %2 cEggtetolagla
o} Az 77 0.136 %2} 0.075 %l Hl& E9
o} (p<0.01). 281 ®¥g FHYIZE Mg
F7t 0.13 %2 € gl 0.109~0.121% Bt} &
skow T27F T3 Bk @kt aE3n Mg §%
& EROu) 9 slahu)Fe) Algo] wt o)
2 Z7t59] 0.034~0086% WA =33
ZX 39o| 0076%E ol=z]teto]1ekas}
A 47 0.059 %9} 0.053% R} w%oH
(p<0.01) BIEZHEZE T3(DM 59% =2

)77 0075 %= B Aol vl ot
(p<0.05). ©l9} Jacob(1996)} 41(1999)°] &
Zoll Mg TS 0.09~0.18% Hithe B3 B
o} Witk Ed Na 32 0.027~0368% H
92 2Fo] Wty AFH AolE B o]
getgolagla 0321 %2 =2 AY Z4F
0.036 %%} 0.209 %l B]3l] = UTHpP<0.01). 18]
I HSFTFEEE ASETIT 0249%2 3
A3 AR zZbzk 1geiet 138 =it
(P<0.05).
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Table 4. Concentrations of major minerals

in ltalian ryegrass,

ryve and oats by no

fertilizer(TO), chemical fertilizer(T1) and DM 2.7 %(T2) and DM 5.9 % liquid swine

manure(T3)
Forage crops Fertilizers P K Ca Me Na
.............................. B/ enerniri e e
TO 0.129 1.678 0.134 0.057 0.257
T1 0.114 1.055 0.148 0.067 0.368
Italian ryegrass T2 0.094 1.545 0.117 0.038 0303
T3 0.105 1.080 0.145 0.073 0.356
mean 0.111 1.340 0.136 0.059 0.321
TO 0.099 1.286 0.121 0.065 0.027
T1 0.109 1.389 0.150 0.076 0.052
Rye T2 0.138 1.795 0.156 0.078 0.027
T3 0.117 1.622 0.151 0.086 0.036
mean 0.116 1.523 0.144 0.076 0.036
TO 0.113 0.910 0.091 0.055 0.251
T1 0.124 0.998 0.093 0.059 0.321
Oats T2 0.118 1.316 0.053 0.034 0.084
T3 0.124 0.984 0.066 0.065 0.180
mean 0.120 1.052 0.075 0.053 0.209
Main NS ok ok 1% ok
LSD Sub plot NS *xx NS * *
Main*Sub NS > NS NS NS
* NS : not significant
& BEE BT Mg} Na® FPET  ER A L A Ago] BE EY)
7t B A vid] L FE7F FHEHD A 3 HRWEE Table 5o Uehd vigh 7
Ao g AU 2HA Ao °]8d DM T

59% =897 T-NS XPF =& ogott'
FgFol wgtou AEA A3 §2H= 9
wokot

3. 5% 3 YESY

7h NE ® - Fe EYYE

A A EQNEQEH)E 482 AR,
OM TFL 103%E AIEY 5L v}
Ea gor wEde] BF 2%, 1999)°0
vlE] gt a2 A @YYl Ca, K B
Mg ZHZh 048, 035 Z 022 cmol'/kg®
(2003), ©1s} A(2004)0] AF A BEY 247} 37
~42, 0.59~068 = 1.8~1.98 cmol’/kgoll H)3}
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Table 5. Effects of fertilizer on pH, total nitrogen(TN), organic matter (OM), and major
mineral contents in the soil

Treatments pH TN OM Qz‘gs Exchangeable Cation(cmol /kg) . rg(&%(g )
(1:5) (%) (%) (mgkg) Ca K Mg Na

gg‘;’ne.mem 48 048 103 809 048 035 022 005 12,6
TO 45 046 115 789 053 031 022 008 132

Tl 47 045 112 8.0 060 026 034 006 13.4

IRG T2 45 046 116 676 031 035 015  0.06 134
T3 50 053 122 688 057 028 020 008 13.5

mean 47 046 116 753 050 030 023 007 13.3

TO 46 047 120 646 031 028  0.13 005 13.2

TI 47 044 117 796 046 027 023 007 13.1

After Rye T2 45 045 113 468 022 029 025 008 12.7
T3 47 046 116 8l4 087 030 034  0.09 13.8

mean 46 046 116 756 047 028 024 007 13.2

TO 46 046 113 705 044 025 035 001 13.7

TI 46 047 116 657 062 024 043 009 12.7

Oats T2 48 045 117 819 028 034 011 005 13.4
T3 45 044 112 714 031 033 014 005 12.9

mean 46 045 115 724 041 029 026  0.05 13.2

Main NS NS NS NS NS NS NS NS NS

LSD Sb NS NS NS NS ok % x NS NS
Main* g NS NS NS NS ®rx  wxx NS

Sub

* NS : not significant
* TO:no fertilizer, T1 : chemical fertilizer, T2 and T3 :DM 2.7% and DM 5.9 % liquid swine manure
* Ava. P,Os : Available P,Os, CEC : Cation Exchange Capacity.

W2 APEGS FHuglk Eqfo g A"t A AT 27 2ag

AR ¥ Bk 383 Agwsts 2W pH EY T N9 %= A8 A 048 %A
T 46 2 SRla T ARAEF pH AR F EE HIEAYTI) 045~046 %2
T 46~47F HolA EY pHO WIE QI 4AE HYod 2E 2L HEEF e fo
th *F 79 ATEoR HEYFE 2FRE B A} iUt EY F OME 112~122%2 A
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Fig. 4. The cumulative amount of soil NHsN
on italian ryegrass, rye and oats by
no fertilizer (TO), chemical fertilizer
(T1) and DM 2.7 % (T2) and DM 5.9
% liquid swine manure(T3).
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