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Effect of Cattle Manure Application on Mineral Contents of
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Moon Chul Kim, Sang Teak Song** and Dae Woon Kim***

ABSTRACT

This experiment was conducted to investigate the effect of cattle manure application on macro contents
change in pasture. The treatment consisted of T1: 100% chemical fertilizer (CF 100%), T2: 50% CF +50%
cattle manure (CM), T3: 25% CF+75% CM, T4: 100% CM 100%, T5: 100% CM(lIst year (yr.) + 100% CF
(2nd yr.)+100% CM (3rd yr), T6: 100% CM(Ist yr)+100% CF(2nd yr.)+100% CF(3rd yr). The
highest substitution effect of chemical fertilizer with cattle manure indicated by the highest yield of 11,169
kg/ha was obtained from the application of 100% CM (1 yr.)+100% CF (2 yr.). The forage yield of plots
applied with 100% CM (1 yr.)+ 100% CF(2 yr.) was only 4% more than the yield of plots applied with
100% CM. It was only 3% less than the yield of plots applied with 100% CF. In this study, cattle
manure application recorded slightly lower forage dry matter (DM) yield than 100% CF application but
they were statistically comparable on the third year of production. The all treatments have narrow range of
P, K, Ca, Mg and Na contents 0.25~0.32%, 3.08~3.71%, 0.42~0.55%, 0.21~0.38% and 0.08 ~0.15%.
(Key words : Chemical fertilizer, Cattle manure, Dry matter, Mineral contents)
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Table 1. Chemical composition of cattle manure(%)
Year T-N P;0s K Mg Na
2003 0.502 0.201 0.402 0.630 0.187 0.083
2004 0.773 0.308 0.601 0.967 0.192 0.186
2005 0.659 0.212 0.310 0.967 0.223 0.094
Table 2. Chemical properties of the experimental field
pH EC OM Ava. P,0s Ex. cations(cmorkg”)
(1:5) (ds m™" (%) (mg/kg) K Ca Mg Na
5.99 0.16 6.44 272.1 . 0.54 5.24 2.24 0.09
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Table 3. Dry matter yield of mixed pasture (kg/ha)

Treatment* 2003 2004 2005 Means
Tl 11,342+167° 12,699+107° 10,416+ 55° 11,486
T 10,368+111% 11,942+ 34% 9,583+170" 10,631
T3 10,790+226™ 12,261+233%¢ 9,449+ 64° 10,833
T4 9,864+179% 11,714+ 49° 10,303+ 53° 10,627
TS 9312167 13,468+£261° 10,451+ 81° 11,077
Té 10,138+105% 12,645+ 77™ 10,724+ 26° 11,169

a'bp : Means in the same column with different superscripts are significantly different.
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Fig. 1. P contents of mixed pasture from
2003 to 2005.
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Fig. 2. K contents of mixed pasture from
2003 to 2005.
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Fig. 3. Ca contenis of mixed pasture from
2003 to 2005.
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Fig. 4. Mg contents of mixed pasture from
2003 to 2005.
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Fig. 5. Na contents of mixed pasture from
2003 to 2005.

. )=}
E AR

H]gofl e} grass tetanys U277

gh= X L5 (Martens, 1983; Grace, 1988) &
ul glc} 2004W% Na 39k RE A g]7ollA

20039 Mol Al VeI, 0.13~0.15%9)
HAE o} fojae QAEAL gk
20059 % EEU Na ¥52 15049 SEE]
+2d spsh)Ee3d SRERlT) HElr) T1, T2
ul 4o wls Eokow, H2lAbE slsithp<
0.05). 2% Na 6‘}%— EE A dAsHA
Ca¥} Mg sz} uiviE]ls AE Holi glr

V. 2 oF
EA1ge 2003335 20059702 S Eu)
Z Ao 5 ﬂﬁl Al gel] e ALE2] %ﬂ*é-ﬁr
Fepsls sl sk WdAlEddTA

AR =gl T g 100
%, T2) 3EM)E 50% + EH] 50%, T3) 3}3hu]
B 25%+ B8] 75%, T4) F¥] 100%, T5) =]
100% (1920 + 3|8 100% 2920 + Hv) 100
% (39aP, T6) HB] 100% (19xh+ 3]s
100% (2L%i})+§}fs¥a]; 100% 3dxhz A=
g Fol EEu] A Eokz Ao} -7
é—s} e sl Ulzl“ Qs AR
A7t & AEFFE viasnw Ad1dabels
Tt A7} 11,342 kgha, A3l
el 77} 13,468 kgha, 39AE= Te AETtrh
10,724 kg/aZ 71 & 58 2o 4
#2717t B Hg AESFHLE HwETvL
11,486 kghalo 2 7P & AEAMANE 29

S

— 41 -



Hwang et al.: Cattle Manure Application on Mineral Contents Change in Grazing Pasture

Ak A2 b Felde ik AEAe ok
I8 T 20 K TFIA T4 (EH
] 100%7) AETelA Egken (p<0.05),
A7 ARLSE o] ok FkHE TS
Boc) AEA Ca FHE T3 (3R 25%
+ 2] 75%T) HTelA 39 2R 94
P ohE Aroh ggken) SAHw fo
A7F QAR (p<0.05). 24 Ca E Mg T
FL ZE A s 24P 3d B
20039 74 Egkm 2005, 20049 o2
o) A2k 22 Na ¥FES ZE A
g LA Cast Mg FF3} uidllsls A
ol gt AEAoz $EEuY A§
2 kPR Sl Agely o
THEA dgkery, 7Ee] s w glel
A3 Afmr.

2 AE 20099 FEAETA (FHEEA
$9 AFEFL) P} F Q53 AQA
o s o] el A,

This study was supported by 2009 Post
Doctoral of Jeju Sub-station National Institute of
Animal Science, Rural Development Administra-

tion, Republic of Korea.

1. AE8d, e, o]l 2003 AFEAR EolE
E =8 AEA B2 AEA
A 9 571 ek mixE 53 AFgEia

ol ol g A et Al 19(2):95-103.
2. 89k A), A, BAE 1992 Fupd Aol oA}

T Algol] T AT FHER). 12(2):98-103.

3. AOAC. 1996. Official methods of snalysis. 16th
ed. Assoc., Offic. Anal. Chem., Arlington, VA.

4. Estavillo, JM,, C. Gonzalezmurauy, G. Besga and
M. Rodriguez. 1996. Effect of cow slurry N on
herbage productivity, efficiency of N utilization
and on white clover content in a natural sward in
the Basque Country, Spain. Grass and Forage Sci.

51:1-7.

5. Fink, A. 1989. Dunger and Dungung. VCH
Verlagsgeslischaft. Weinheim:154-156, 328-333.

6. Fleischel, H. 1973. Dungung Tiergesundheit,
Verlag Gerhard Gautenberg. Leer. 18-19.

7. Grace, N.D. 1983. The Mineral Requirements of
Grazing Ruminants. N. Z Soc. Anim. Prod,
Occas. Publ. 9 Palmerston North, New Zealand.

8. Grace, N.D. 1988. Effect of varying sodium and
potassium sodium, potassium, and
magnesium contents of the ruminoreticulum and
apparent absorption of magnesium in non-lactating
dairy cattle. N. Z. J. of Agri. Res. 31: 401-407.

9. Grace, N.D. and R.G. Clark. 1991. Trace element

prevention  of

intake on

requirements,  diagnosis  and

deficiencies in sheep and cattle. In Physiological

of Digestion and Metabolism in
Ruminants, Proc. 7th Int. Symp. Ruminant
Physiol., New York: Academic Press, 321-46.

10. Gough, L.P., H.T. Shacklette and A.A,case. 1979.
Element concentrations toxic to plants, animals,
and man. Geol. Surv. Bull. 1466. Washington,
D.C.: USGov. Print. Off. _

11. Klausener, S8.D., V.R. Kanneganti and DR.
Bouldin. 1994. An approach for estimating a
decay series for organic nitrogen
manure. Agron. J. 86:987-903.

12. Martens, H. 1983, Saturation kinetics of
magnesium  efflux across the rumen wall in
heifers. Brit. J of nutrition. 19:153-158.

13. National Research Council (NRC). 1984. Nutrient
Requirements of beef cattle. 6th rev. ed. Washi,
D.C. National Academy Press.

14. Reid, R.L. and D.J. Horvath. 1980. Soil chemistry
and mineral problems in farm livestock. A review.
Animal feed science and technology. 5. Elsevier
Scienctific Pub. Co., Amsterdam. pp. 95-107.

15. SAS. 1988. SAS/STATR: User's Guide (Release
6.03), SAS Inst. Inc., Gary, NC.

16. Studdy, C.D., RM. Momis and I Ridge. 1995.
The effects of seperated cow slurry liquor on soil
and herbage nitrogen in Phalaris arundinacea and
Lolium perenne. Grass and Forage Science 50:106-111.

17. Vetter, H. und G. Steffens. 1986. Wirtscha-
ftseigene Dungung, DLG-verlag, Frankfurt (Main).
104-119.

(A 20099 24 6%, #AD 12k 20099 2¥

28%, AU 23k 20009 3€ 109, AL

20094 34 20%)

Aspects

in  animal

— 42 —



