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Effect of Swine Liquid Manure and Phosphorus Application on
Chemical Properties and Microbial Population of ltalian
Ryegrass Soil on Cheju Volcanic Ash Soil

M. C. Kim, H. N. Hyun, D. J. Choi*, B. C. Moon** Y. G. Ko** and T. S. Kang

Abstract

This study was conducted to investigate the effect of swine liquid manure(SLM).and phosphorus fertilizer
from September, 1998 to July, 1999 on the soil fertility on Italian ryegrass field, Cheju volcanic ash soil.
pH(Ist investigated), Mg (2nd investigated) and Cu content (2nd investigated) on soil grown by Italian
ryegrass were significantly increased by an increase of fertilizer P(P<0.05). Pig liquid manure application
increased significantly pH(1 st), OM(1 st), Mg(2 nd), C/N ratio(l and 2nd) and Cu(l st and 2nd) content in
s0il(P<0.05). There was significantly an interaction in Ca(2nd), Mg(2nd) and Cu(2nd)contents of the soil
grown by Italian ryrgrass between fertilizer P and pig manure (P<0.05). Number of bacteria-in the field soil
of Italian ryegrass was higher in no manure than manure application level, while number of fungi was not
revealed the effect of fertilizer P and swine liquid manure.

It can be concluded that the available phosphorus content in the soil did not get the effect of fertilizer P
and swine manure application because of soil erosion by high rainfall and low P fertilizer application for
avoiding large phosphorus runoff under high rainfall is required and swine-liquid manure applied with P
fertilizer is effective for improvement of 1 physical and chemical soil properties for over-winter Italian
ryegrass.

(Key words : Italian ryegrass, Phosphorus, Swine liquid manure, Volcanic ash soil)

I. M 2 e FERIN dF xL FE ¥ F, ER9
2g, gy 54 Fo| wg g} oy EFxz

Aem AR F AU w 200-500m Eoko} A4 AEFE ZIANAEL W ES pH, #
Ao gatslEgdo g pH 5.0 W9 A, ¥ F5at g% @ 97 T F B Ed, 3

B ATE 1978 AGALaTFAIGe 95t FAHAG

AFd gt ¥ 3 8HCollege of Agriculture, Cheju National University, Cheju. 690-756. Korea)
* A P 4hY 15 3 (Cheju Tourism & I[ndustrial High School, Cheju. 690-180)

** 2 874 ° 24 F 91(Cheju Environment & Health Research Institute, Cheju, 690-170)

—181-



Kim et al. :

&4 S4o] gol AuH Ytk 20980
gch. g £9% pH 65 o4, &
looppm 1% % £71% G 0% $3A £23
Aole BESHA e Aeoltt. & S
Ago] o §&o] 20% lgkeln B3] A EG
A AgE A4e Aleld} Few
al, 1990) o572 37 He
ks

L=RnAS

&
2

Ak
AR gFsE 9
= g AE&E AR E"o“’“
719 3stng 2o HH@E 714

2 < Zoloh A F(1998)
g &3 —;——‘7}% s AR
$ . 7EEE
W EY 7 P 7
o=z

ar e

chd

B

fo
Mr

rlr

>

)

L

r-{n

M
ol
>
o]
t

o oy 0w
U
rie.

N m
A o2
do FL o
oo

2 %
= ox

>

A

bm
o2
1o
fu ot
9,
(2o
)
of
o
ol
N
¥
v
K
b
:L

EXF7] P} F
2 FhE ﬂﬂ%t}
(Reddy et al, 2000). 7}&=ExE 15% CE fat
I U3 oA Edo B, #HE¥A EAL A
Eiaas 01%541 At THEE=

_ﬁ_

Al g o 5%*94 P 9ol *1
1,200mg/kgZ 357} 3 1 (Dormaar and Chang, 1995),
8 FFERL ASFE 094 361 Mghaz Z7}
A& W Bray and Kurtz No 1 P soil test A 2=
45914 391 mgkg= % 7}gith(Vivekanandan and
Fixen, 1990). §44=2] N 8+& F£7] 98 7t
ZE% A4S E%Y Py O o8 £2L 27
F7FA A ol AL JMEHE RS N/PEo) i
g9 NP F5¢ Eth A7) fiolth
b =g NP &o| 77 2.6 1.90] 2(Eghball et

‘?}%*01

]_z!:l\‘

al, 1997) 3 U, 55 2 59 NP F54&
L Z}7} 45, 59 2 450 HGilbertson et al.,

1979).

gt B dve Fadal dFel ¥ AF3
A EG A HeflA AdHE(O, 150 B 300kg/ha)9}
Exdule] A L0, 70 2 140E/ha)o] €EF T ©
g2t golaetx A EY g, 3gH 5

Effect of Manure and Phosphorus on Soil

2 T4E 2o Wi PlAE gEe A

€
Atk

£ oAge 1989 R H 99RH 1999 7974
AFUdn FYPIAGAST FESBALY A
2AE AYEFAN LAHYT, B @A G
EGe M SANEFoRA NPAR A
Eorel g, sty B4oz, pH(1S5) 518, N
0.48%, OM 7.82, Available P,Os 24.68, Mg 2.32

me/100 g, K 0.48 me/ 100 g, Ca 2.82 me/100g 5
o= HuH Husigo. AP/ T AFA
oo 713dEE F 1% Zo] o] Bk

o] Algel olgd FE dule AFFIMNBE
=39 Aoz ¥BAHES B 29 BT

2 AgY FA2FL o2t golasage
o YF7I F F 3119 149, 34 274, 54
299yl EH JFHS L AFH F FEAUNE B4
stk B¢ g, F3H AdAd A &4
(pH, T-N, OM, P,0s, A &4 K, Ca, Mg)2 &3

o2

%

o?:.

4 BAW98E)S) Z3el FARk EF v
AEL 7t AETdEE gF% 19989 10¥ 247
Fgo] B F91 19993 7Y 6Uol 7} Z} B4
2E A4 o}oﬂi 713t Atole] E@m A E] WG
g At MAEY AFE JAGEYE( EY
N BT, 1982)& ol gsFon 28TE %A
& grevjolA wdstdrt. 4 AlRw PAE9
& 379 GdufA el debd coloned 7+ 7
AFs T HT S colony ¥4 (colony forming

unit: cfu)E T At Th
S
3, glucose K;HPO, 1,
0.5, cyclohexamide 0.05, agar 15 g,
mhe] HEFF F WG 74 FA,
bengal agar( K;HPOs 7H,) 0.5, peptone 5, glucose
10, rose bengal 0.033, atreptomycin sulfate 0.033,
agar 20g, 254 1,000 mhol HE ¥ 39 A 1%
=& colonyE AlFstin 8ol gL w9 wHES
ngsted Az AFIH
2 A ANFgdAs 3E

7z 7Fe Wi A
Aol 79 Yeast glucose agar(yeast extract
KH,PO4 0.2, MgSOs 7H,O
1,000

Rose

=
AT

Fungi®

2R WAEE

—182—



Kim et al. : Effect of Manure and Phosphorus on Soil

Table 1. Climatical condition during the experimental period in Cheju Area

1998 1999 Mean
ftems or
Sept.  Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Total

Mean Temp.(TC) 243 197 134 89 6.8 7.0 105 143 184 218 240 154
Rainfall {mm) 413 70 20 11 84 62 110 38 79 204 706 1797

Table 2. Physical and chemical compositions of swine liquid manure examined.

Water Organic

pH content - OM  Total N  P,Os K0 Ca0 MgO  NaO
...................................................... % L T
8.1 97.89 0.22 034 0.12 0.19 0.98 0.22 0.16 0.82
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Table 3. Soil chemical fertility on November, 1998

Treatment APZVS? OM pH T-N Mg Cu C K Ca CN
POMO 5502 1125 538 0.40 1.04 0.43 6.53 0.65 1.90  16.33
POM70 68.57 1091 547 0.42 111 0.85 6.33 0.79 228 1507
POM140 3955 1003 5.39 0.41 0.87 0.90 5.82 0.86 1.84 1420
Mean 5438 1073 542 0.41 1.01 0.73 6.22 0.77 201 1520
P150M0 5149 1296 546 0.43 1.70 0.40 7.52 0.80 301 17.53
P150M70 63.51 1031 547 0.43 1.85 0.94 5.98 0.94 294  14.06
P150M140 6497 1070 548 0.44 1.30 0.65 6.20 0.73 259 14.03
Mean 59.99 1132 548 0.43 1.62 0.66 6.57 0.83 285  14.03
P300MO 69.82 1239 553 0.41 1.93 0.45 7.19 0.41 331 1750
P300M70 7749 1217 557 0.42 1.74 0.64 7.06 070" 3.03 1693
P300M 140 7243 1073 551 0.41 1.61 0.68 6.22 0.91 254 15.17
Mean 7325 1176 554 0.41 1.76 0.59 6.82 0.67 296 1653
LSD 5%

Pho (A) 0.0754 04428 0.0963 00610 00209 03088 04428 0762 0078 0412
Man (B) 0.5757 0.0219 0.5336 0.5399 0.5430 0.0142 0.0219 0553  0.543  0.022
AXB 0.1810 02664 09767 09797 09425 03019 02664 0426 0946  0.631
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Table 4. Soil chemical fertility on July, 1999

Treatment AP:SZI oM pH T-N Mg Cu C K Ca C/N
POMO 38.85 8.95 5.33 0.39 0.70 0.45 5.19 0.56 072 1337
POM70 58.44 5.52 5.39 0.41 0.72 0.52 3.20 1.06 1.06 7.86
POM140 22.11 5.17 5.26 0.41 0.45 0.53 3.00 0.85 0.85 7.51
Mean 38.80 6.55 5.33 0.40 0.62 0.50 3.80 0.88 0.82 9.58
P150M0C 2160 949 531 0.38 0.73 0.44 5.50 0.83 0.66 1427
P150M70 5234 7.60 532 0.40 0.98 0.48 4.41 1.00 1.00  10.81
P150M140 31.63 7.91 5.44 0.39 0.59 0.68 4.59 0.67 067 1236
Mean 35.19 833 536 0.39 0.78 0.53 4.83 0.83 0.77 12.48
P300M0O 42.53 8.02 5.48 0.40 1.53 0.45 4.65 0.89 0.89 12.00
P300M70 26.13 8.25 5.41 0.38 0.91 047 4.78 0.69 0.69 12.02
P300M140 33.64 6.91 5.43 0.41 1.66 0.72 4.01 1.06 0.87 10.26
Mean 34.10 7.3 5.44 0.40 1.37 0.55 4.48 0.88 0.82 11.42
LSD 5%

Pho (A) 09515 0.1078 0.0125 05774 0.0947 0.0217 0.1448 0.433 0.425 0.118
Manure (B)  0.0916 0.1709 0.0348 0.0873 0.0017 0.0073 0.0175 0.238 0.116 0.010
AXB 0.0790 09516 04529 03960 0.1795 0.0010 0.8559 0.014 0.021 0.833
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Fig. 1. Number of bacteria and fungi as affected by the application level of phosphorus
fertilizer and swine-liquid manure for over-wintering Italian ryegrass.
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