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The effects of fermentation and application time of liquid
swine manure on dry matter yield of sorghumXxsudangrass
hybrid and subsequent soil quality

'Moon-chul Kim, 2youngchun Jeon, 3Kyungjun Hwang, ‘Sangteak Song,
ZCheolho Hyun
!Cheju National University ; 2] ivestock Policy Division, Jeju Special Self-Governing Province ;
*National Institute of Subtropical Agriculture ;
Institute of Health & Environment, Cheju Special Self-Governing.

ABSTRACT

Experiments were carried out to evaluate the
effect of liquid swine manure on the production
of sorghum hybrid, subsequent soil quality and
leaching water. The study was undertaken from
May to October, 2005, using split plot design.
The main-plots consisted of two kinds of liquid
swine manure fertilizer such as the unfermented
liquid swine manure(ULSM; high DM 10.1%)
and the fermented LSM (FLSM; low DM
2.9%), while the sub-plots were composed of
three times fertilizer application such as A:
basal fertilizer +top dressing at 10 cm plant
length (control), B: application before seeding +
and C: application before

basal fertilizer,

seeding + basal fertilizer + top dressing at 10
cm plant length. No significant differences in
the dry matter yield of sorghum hybrid was
found between two manure fermentation
treatments. In comparison of sub-plots, there
was lower in DM yield of treatment A (basal
fertilizer + top dressing at 10 c¢cm height) than
in treatments B and C. The application of
fermented swine liquid manure with a low DM
content resulted in significant increases in plant
length and in P, Mg, Cu, Fe, and Mn contents
of sorghum hybrid, and in NHs-N and NOs-N
concentration of leaching water in the soil,

except of samples of August 30.

* Corresponding author : Moon-chul Kim, #FA] AF& 2 66 A5 A
Tel : 064-754-3336, E-mail : kimmch@cheju.ac.kr
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Table 1. Climate conditions during the experimental period and over the previous 30 years

in Jeju.
Months

Items
May June July Aug Sept Oct.
Teperature 30 yr. avg. 175 21.2 25.7 26.5 22.7 175
(C) Expt. period 18.0 23.2 26.9 215 25.1 19.2
Precipitation 30 yr. avg. 88.2 189.8 232.3 258.0 188.2 78.0
(mm) Expt. period 17.2 38 40.2 725 30 87
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Table 2. Soil characteristics of experimental plots before trial.

Ave. Exchangeable cation
L | oM | ROs | TN | K [ Ca [ Mg [ Na [ Fe | Mn | zn | cCu
P (%) | mgkg| (%) ¢ mole+/kg mg/kg
5.56 13.32 496 0.80 133 495 1.40 0.25 103.7 407 3193 15.18
Table 3. Chemical composition of swine liquid manure applied
DM | oM | TN TP | K | Ca | Mg | Na
Item
% % % mg/L
No fermentation 10.13 509 0.775 0.260 564 10,563 491 614
Fermentation 291 215 0.332 0.059 384 1,031 543 562

o Ny AYMAE E 45 Bk
of AWM 44 ZFES HFL 69 4ol

T-N, OM, #&U4H A&8A, K, Ca, Mg, Na,
Cu, Fe, Mn 2 Zn)oll dig BAL »E1FH &

ANSAT HFEF 40kghas =2 AFHA AE1988) F3HAUCh
o vgEs 58 dug Agsgen Au AlE EY Fol #ETe AEE A7) 98 &

ge FA 200kg/ha 71EL2 3t AFA
o] #E HGY 20Y), FF A6Y 24%) &
Zu] A(8¥ 8Y)E Yol AlLdAY ANFEF
ARFAEY] 2@&2 79 1199 AR, =
Z ZAlE 8 Al A

AazEe] 288, 23 2 JAEFFY A
FEAEY DY CEEANEA, 1974) 3.

zZ} ZRA AHF AXAEE Willy Mill2
B3l 20mesh EZFAE THFAU F Az

o]A] WEtE 69 30¥cl #2005 WHer A
AR 7Y 7Y, 15¢ % 8Y 304l & 7 A
Agoo AFE £95FE 045 m filter(MFS-25,
Advance)2 E#A|A o] 3 2vlE 1 H(Dionex,
ICS-1000 2 ICS-90, USA)E °j8€39 NO3;-N
g 2439t NHs-N9 #4 & Indophenol-blue
We o]g3d NEE S0ml £F SFg23d ¥
€ g YEEF dEsdolE &4 10mist UER
ZZAYEE €9 ImlE Yol =83 H& ¥

278 EMo ol&£5dtt. F71EL Yoshida Ao} GAANUEEF &4 5miE ¥3 FHRTE E
£(1983) #Hgol o&d F&3d Pe U/S  AZARA AE ohd 9 08D A F EFIEEA

Spectrophotometer& o] &3« K, Ca, Mg, Na,
Fe, Mn, Zn ¥ Cu %% Atomic Absorption
Spectrophotometer2 &4 8 tH(Perkin-Elmer
Corporation, 1982). E%¢] o], &3 SA(pH,

Table 4. Experimental design

2 630 nmol M 2t ALE Ak

AYATHE BAEA(Statistix 8 20038 F F
ool QUE Aol Hafzd o 2z A
gzte] PR WA

Item

Content

: No fermentation liquid manure (DM 10.1%6)

Main plot

: Fermentation liquid manure (DM 2.9%)

: basal fertilizer + top dressing at 10cm plant height (control)

Sub plot

: application before seeding + basal fertilizer

OE|IP|T|Z

: application before seeding + basal fertilizer
+ top dressing at 10 cm plant height
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AT wE ERrt 4 2FZFe AEFF
FEE FA Ftth 2y 3 A¥AlZ] 3 va
AN Az B(#HF A Al 12 + #F A 1/2)
9} Ha C(#HFEA URlo 1/3 + 3F A 1/4 +
2% 10cm 9 1/3 A&)2 AL¥L wrt e
AETEE BJgon FAAHZ Foazt AN
tH(P<0.01).

vpA et £ A SHY FEaRFE] 2L u
2 DM &°] W& $F dujolA Etoy AF
A AlH] A7) M 3 ol Ax] EHch

=8 9489 4 AR Aot AEFH, 2%
2 HFEAFgo F& AHRE FA R Y. o)

T H T@2006)°] sHPES e 8 HduE
A ZE o A3t HEFHE HIPS o
FAAA FAAE 22 EAdn e g
dAstn ok 2 & F(2006) AE FE
7t & vl E8 u] A go] ABFES} W
e 4 ) Bg FAZE()ge¢ golag
£, 39, A2 S F/MAGL do
e Z34E ZArh

2 A¥el £Yd 54957 €74 HQ ®Bg
B¥Fel 1/3~1/63% vl 24 ¢gton oA
ZF FE Adde €& FF° ¥ AEgFE}
' A7} Abx QKo FEF Reg B

r2 L o)
Lot o

2. 4849 a3 ¢ I8 ¢33

Atze zdid §3F3 2718 K, € Na §3
< A2 B FAHez fFoxE wAR %23}
AHE 63F=2). 224 A EBHe BI)E P, Ca,
Mg, Cu, Fe ¥ Mn #3(X 73%%)& DM 5 =71
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Table 5. Dry matter yield, plant length and the number of plant establishment as affected
by the fermentation and application time of liquid swine manure

TRT DM yield Plant length Number of plant establishment
(ke/ha) (cm) (number /0.02m’)

No fermentation

Ax 10,418 205 11.00

B** 13,293 207 12.25

Crxx 11,958 194 8.75

Mean 11,890 202 10.67
Fermentation

A 8,170 198 9.00

B 13,090 218 11.00

C 13,244 208 9.50

Mean 11,501 208 9.83
p Main 0.6625 0.0460 0.7215

Sub 0.0007 05711 0.4372

MXS 0.1229 0.6596 0.7617

A* :basal fertilizer + top dressing at 10cm plant height (control)

B#** : application before seeding + basal fertilizer
C#*=*x*  application before seeding + basal fertilizer

+ top dressing at 10 cm plant height
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Table 6. Contents of crude protein and major minerals in sorghum hybrid

17

TRT CP P K o Ca | Mg | |Na
%
No fermentation
A 8.04 0.165 1.37 0.280 0.320 0.020
B 8.16 0.160 1.36 0.168 0.245 0.023
C 8.00 0.128 1.39 0.198 0.270 0.023
Mean 8.07 0.151 1.37 0.215 0.278 0.022
Fermentation
A 807 0.198 1.18 0.208 0.283 0.013
B 790 0.160 1.36 0.260 0.373 0.028
C 8.27 0.128 151 0.310 0.423 0.023
Mean 8.08 0.186 1.35 0.259 0.359 0.021
p Main 0.9579 0.0363 0.6371 0.030 0.0087 0.7608
Sub 0.8848 0.7851 0.7057 0.578 0.5065 0.3907
MXS 0.5310 0.6287 0.7635 0.067 0.0720 0.6211
frolzg 91 & At Table 7. Contents of trace element in

% 5020062 FA ARG gola
gtx, 39 A DM =7 & =% 9
H] A]%o] AT An B AE39 Ca ¥ Mg
#Fe A Jqdn o B AFe dAEHA @
pig=g

DM =7l w2 @i % 94u|7t DM 3ol
e ugg du B F£4 2PFFe] dF 77
233(P, Ca, Mg, Cu, Fe € Mn)g = AL
Aol 39 545EH 9¥74A FHE 7tE 9
goz wY RFE Hule 7HE wEo F3
ol FE FFE olPA U A 1 A ¥

dule B FFol Bol FE F5E 44 ¥

Aog Bt
o] AlgolA Atz Uut AR F P ¥IFT
0.128~0.198%2A4 HAFZ 02~04 %(Mayland
7} Cheeke, 1995) ®rth @eted g F71E(K,
Ca, Mg, Na, Cu, Fe, Mn ¥ Zn) &332 25 %
AEzd 229U AT FPd g2 A7
AM=(F 5, 2006, 4 T, 1990; Atz P &3
o] i Jeiwth a2y AFAHAM s
AFAME ALZxe P FFo] EXFHFERF— 3T,
1990), s d(= 3, 1994), A8 (A T, 1993)

2 A FFo) Ao/t ASE Hasy A

wo K1

sorghum hybrid

Cu | Fe | Mn | Zn
TRT
mg/kg
No fermentation
A 3.29 93.57 32.65 3345
B 3.81 93.90 3353 30.00
C 417 70.15 35.88 30.15
Mean 3.76 8154 34.02 31.20
Fermentation
A 5.88 133.03 41.38 37.10
B 562 96.35 3790 33.28
Cc 7.07 15350 | 40.15 4453
Mean 6.19 12762 | 3981 38.30
p F 0.001 0.055 0.016 37.10
T 0.467 0.788 0.847 33.28
FxT 0.820 0.262 0.818 4453

3. & 2ZF AWl EF o, 3434 54
LFFo] AuiHEd EF =, A
Au] %A Xol& AR RIAUHE 8%
). E%¥29 OM, #3& P:0s, TN, ¥ Ca §3ZF&
lszg ARE A EFS OMI FAIY
Fe 39 BAZE 29 #A 2o 53 Fe #

@ 4
o

or M ox

Ug.'.
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Table 8. Soil characteristics as
pasture plot

affected by application of liquid

swine manure in the

Ava.
TRT pH | OM | POs | TN | Ca | Mg | Na | Cu | Fe | Mn | zn
% mg/kg cmol/kg mg/kg
No fermentation
A 5.64 1369 | 36.33 | 0.801 2.11 1.41 0.225 523 125.0 3.61 21.72
B 552 1342 | 3390 | 0.754 2.51 1.39 0.185 3.83 115.7 3.58 13.81
C 5.55 1343 | 2843 | 0.758 2.07 1.20 0.198 3.72 74.2 3.46 10.65
Mean 557 1351 | 3288 | 0.771 2.23 1.33 0.203 426 105.0 355 15.39
Fermentation
A 5.59 1345 | 2243 | 0.713 1.88 1.08 0.183 2.96 109.2 2.89 5.46
B 5.56 134.1 | 5213 | 0.819 2.37 1.93 0.213 5.81 140.2 518 19.97
C 5.60 1353 | 64.30 | 0.830 3.59 1.46 0.208 6.01 106.0 4.11 14.28
Mean 5.58 1346 | 46.28 | 0.787 3.04 1.49 0.201 493 1185 4.06 13.24
p F 0.559 | 0053 | 0.055 | 0593 | 0.084 | 0476 | 0911 | 0201 | 0250 | 0349 | 0517
T 0370 | 0029 | 0.019 | 0.390 | 0.009 | 0089 { 0932 | 0.726 | 0.008 | 0.259 | 0635
FxT 0543 | 0014 | 0.002 | 0021 | 0.031 | 0083 | 0064 | 0.097 | 0.079 | 0241 | 0.069
FE 3 EAVE e $HE v dqX ¥ FFL BAoY 24 A g FA
4 T(2006)°) ATolA SARE o A4 A H FAxE HATHP<005). 33 A W= 2E
E7h 02 =F dule] A 29E 2SO oAy B} njnd duldy B FIL HPe
EG9 o], stdtdo] B AT vdgn EY o FAHOZ foxrt ATHP<L0.05).
o] Na®% wo] &4 v FoM EHQ} o=
At Bolagday 39 5 FARE A EF [ e |

o Ca% Mg #%ol w44 oAuldlq Etche
£ 50009 ATote Gyt

4. % 5 895

a9 14 B Au A§ F 54 5z 3
Au EY &) §$249 NHe-Ns NOs-N &3
g Holm gt
$849 gEUcty Fa: ¥ DM %S
FE = Anlelx 79 7Y AFH A 1.58mg/Ldl
A 79 159, 8¥ 309l 7 2} 062, 0.366 mg/L
2 Aol ARB4E FPo Fasn o
A ORIE Aule mijolr) Aak 79 7Y,
74 159 9 89 30del Z7} 164, 1.156, 0.058
mg/Le HRow oI AuHY Azo] UY
95% 1 ¢ FaeL U uwas BE
oAul 2 wmAA 13sh 23 24} W wE )

mn'.

—

g lo

20050707

Fig. 1. Effects of fermentation and application
time of liquid swine manure on the
concentration of NHs~-N and NO3;-N of
leaching water in subsequent soil

2003-07-15 2005-08-30



ERddlol wF W ABAZITE 5o YN My £te] SHo ojNes S 19

f£g5o] duyoly AL FFLE ARA7]
el $AH fFoaE 44 X g

fg5o A AL Ab H4oly A&
A7l BAAH fdaE 2AsA X3tn U
tigk 1219} 23 ZA dE L E 2o SR A
A =% 33 d= vLE HdM =gt
A71E 94 3T HEE A HY 1xA
2312 4@ o 3ol FriPovt 89 309 xAME
33 W A Z2dn ok 2xe) 2AME £Y
Fo AXe Aae Mg T F5FALAA 1%
IE F9x2 AJATHP<O01). A& A7]E 39
Algg o wE A2y Ad #9412 2 o3
A dady HdM 25

Ao A& Fo] FIEFE EF Wl &2
NHs-N o] Z7hsiche vH2005)9] Hie 2
A Fuct WEF A7jcdE #2 NHi-N7F %
NOs;-NHE wtdo] aAAE ZPAAMe FAi3E
oJAlstE 5 NHe-No Fisist Add w& z
o] (Rochette %, 2004) Ay 477t +#8€ A&
o 23R ez B FFo B A¥E oAy
A go] T duF B drYole] AL F
Z8 =3 Aoz ¥ F gtk

EQG ] 8259 NOs-N I Aqu] A &F
o] #7112 Z/18dE & S(2001), $(2005) 4
w(2005)2] Hmet dx3skA & s Yok 2
U Smith 5 (2001)8] BudANE FAF7 44
WAslE Ao} du] Al§E NHs-N &4
Z7FA 71U NOs-Nell disixe Ao 9% FA
gadzn Uk Aule ALY, EYTFE R
A 5o 74 829 o8 & AAE IS
Aotz Bu B AFx old olf wWEe &
An] ¥ & Folo wE £€49 NO3-N zto]
Ax) g HRoz B £ gt
AgH ez }AFRE 4+ 2T
ER du)e 4459 ARE dA Xz 4
39 P, Ca, Cu, Fe ¥ Mn §3Zol} &2
NHs-NY NO;-N g FolAM 238 AFke ofu]d
A Edth olE o] Alge]l Y 7|t HE

o Mqeo Hr

PR

oz 2 FFol BE ASE ERoy A§
of dERE 44 AFA FYYY Aoz 3
Qe

H 9

AFAD FEZAA Baasles dulo] SA4F
T} du] Al §AI7)7F SHAAERE g 2T
o] AAA, sty AR, EGY of, A 4
A 92 £¥9Fo gEYolst AAY AL FF
o 4¢E 7IEE7] Yt AF ERAAE
ZA AU Aa¥FdA 20059 549%H 2
& 108717 343t d.

FeugEed AEFFL EEYY SA4E R
Fe $Ax Eg8oy A HIl] + Fy] 23
Alg4) 2o BA( 714l A Al§ + 7183 CAH
A1 A AlE + 7]+ FH)elA {oFo
EUTHP<0.01). #42gdFE 2L 1 DM s
Au] Bk A DM SAdQuA K43 F7t
HAHP<0.05). &5 2¥F P, Mg, Cu, Fe
Mn &322 1%E 9EAH B AsE §4
dulod A FAHoZ fo3 FUE B FF
2ZEE AuAY ES FAEQLFH Ca TF2
Z19]+38] Bk 7iv] " Al G+7]uy ZjH[ A A
£+7)d]+ Fu] B} 2ok EYY €T F
NH;,-N9} NO;-N#g &2 8¥ 30¢ AP A3}
I AE: AR =dct BEFHoE 4
AFEY AESFFE Ay 4 zo|EF EAA
230 AEg49e P, Mg, Cu ¥ Mn &33% &
4] NHs-N 2 NO:-N &3 As: £49
vl A Etot.

¥a ot ox

ZHngd

1. Mayland, HF. and P. R. Cheeke. 1995.
Forage-induced animal disorders. in Forages
V. II. Iowa State Univ. Press, Ames. lowa,
USA.

2. Perkin-Elmer Corperation, 1982. Analytical
methods for Atomic Absorption Spectro-
photometry. The  Perkin-Elmer Crop,
Norwalk. CT.

3. Rochette, P.,, D.A. Angers, M. H. Chantigny,

N. Bertrand and D. Cote. 2004. Carbon



20

10.

11.

. Statistix 8.

. Yoshida,

22 M £ 35(J. Subtropical Agri. & Biotech.), 24(1), (2008)

dioxide emissions

following fall and spring applications of pig

and nitrous oxide
slhurry to an agricultural soil. Soil Sci. Soc.
Am. ]. 68 1410-1420.

Smith, K. A, D. R. Jackson, and T. ]J.
Pepper. 2001. Nitrient

run-off following the application of organic

losses by surface

manure to arable land. 1. Nitrogen. Environ.
Pollut. 112: 41-51.

2003. Analytical
statistix 8. www.statistix.com

software

. Stevens, R.J., O'Bric, C.J. and Carton, O.T.

1995. Estimating nutrient of animal slurries
using  electrical  conductivity. J. of
Agricultural Sci. Cambridge. 125: 233-238.

S, DA. Formo and J. H.
Cock.1983. Laboratory manual

physiological study of rice. The international

for
Rice Research Institute.

fo)
22Enzgel BE EY R 2z %2
zZ

G B3 AA 57 36(4): 415-421.

CAEE, A, oldF, ¢71H. 19%0. AFE

FTAL EFANANN EF-Ex-71% 3 77
g2 B3 HA I BE7]) EY, BEx, ¢
+ W 7€ #F B3oA. E521:3203)
170-178.

AEE, 9%, 247, o]+, ols¥. 1993
AF EFZ2ANA 7] AHA G AL
Au] s wE BxAde AEEy s
22 13(2): 112-121.

HEE, $44Y, #74E 2004 AFRNG F=
oA AAE Aule] HEAE 2 29E
7k BE YA 46(3): 469-478.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

A, 4, 373F, 4TE 2006 =2
HlA1 8ol o] QY EFSY 8€59 3
4 2A4d "xE A% FxA 2604):
257-266.

HEE, d3ld, A, 8%, 247, 2
5. 2001, AIFEHAZNEX Ao EHHujs}
AAbAGo] ojgaet o]zt AYu) EYe
ety 54 % SR nAE 93 @
%A, 21(4): 181-190.

FENEA, 1974 FANY ZAQATPNE &
A FEIRA.

FENEZH. 1988 EUslstENY.

g 2005, AFEA3] Egod EE Ay
Al go] sexsaags FF YAy
FA7 R 8EF] BN e g A
TSR g WA g] =7

F4H. 2005. &4 Al go] Algzge
A8} EG 2 8959 3y S44
olAlE 9% AFdEE iy wag =

+4d9, AEH, FZFE 2006. AFAGA
BEFFol g =E&quAgo] ojgaet

polaetx, 3 2 e £33 A2l

X EGEG v 93 dFx2A 263 :

159-170.

283 AP 1975, garsEe] EAo @

3ted @ EH A 8:113-119.

e, B3y, A9%, FYY, F£3E. 2001
ol AlgE ¥ EFoA AAHYALY &

AL, FEH| R, 34(3): 158-164.

o|71F, °1Z4. 1975. AFE ZA L 9}

oA Egstd 2. FEHZAS : 153-160.





