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Effects of Cattle Manure Application on the Soil Properties,
Yield Performance and Quality of Silage Corn Cultivated
on Paddy Land

Hyun Ju Jin, Jong Seong Yang, Jeong Gap Kim and Eui Su Jeong

Summary

Silage com(cv, Gwanganok) was cultivated during 1991~1994 on paddy land as a rotational cropping system

of rice, to evaluate the effect of cattle manure application on the soil characteristics, yield performance and quality

of com plant. The treatments used in this study were non-fertilizer, NPK standard in chemical fertilizer(N:P,O; :
K,0=200: 150 : 150 kg/ha), cattle manure 20, 40, 60 and 80 ton/ha.
Application of cattle manure improved soil pH, organic matter, available phosphate and exchangeable cations

in the soils. During the experiment, soil pH was improved from 4.7 in the chemical fertilizer application(control)

to 5.4~5.6 in the application of cattle manure, and available P,Os content was increased from 72.2 ppm(control) to

340.2 ppm(cattle manure 80 ton/ha).

Application of cattle manure increased plant growth, plant height and stalk diameter, and silage yields. Dry
matter yields were produced 15.88 ton(chemical fertilizer), 20.11 ton{cattle manure 40 ton) and 21.22 ton/ha(cattle
manure 80 ton/ha). However, no signicant yield differences were observed between cattle manure 40, 60 and 80

ton/ha. Productions of total digestible nutrients(TDN) and net energy for lactation(NEL) were also increased under

cattle manure application. From the abobe results, the proper application amount of cattle manure was 40 ton/ha

in this experiment.
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Table 1. Chemical characteristics of cattie manure, 1991~'94

Dry TN P,0s K.O Ca0 MzO C/N
matter ratio
................................................... % LR L R R T T
24.95 045 0.31 042 023 0.11 21.68
(£098) (£0.08) (£0.10) (£0.22) (£0.23) (£0.07) (£042)
I.#RYEE Mol vlate] BT} FHE AHE BYed ol
. 2 3etn) s A8 o4& Y AEL 3 F(1986)
LIIEE A8 WE EUSY st AME BE Aot
0 S5 d ESF HAFIEE g3
E 2= AAY =EYo A silage 42522 ulA] A A 5 (1984)& pH 5.6, f 2.21 4t 327ppm, X g9 &

FEAE e ESEY s A H713 Ro
o AFES g $89 443 AR EQFE
2l 7SS 1.24%00 M 3.00%($- 5 80E) F&
o2 Frstd o EYF F40l25EE pH 4.8
A 52~5622 AMEE 237 AQD. 2 Y
A 710F B8 s AHA &3 EL] 3¢ #
71E 1.88%, pH 472 Yeh} ELsta o s A Y

o] 2% K 0.39me, Ca 5.5me, Mg 1.3me/100g0. 2 34
Ao 2 AFAdA FHEEA SR At TS
NHEEAETE Ho HHg B $¥ 60E/Mha Al &
A EdFol #stge AgAd 30ppmol A 276ppm e
2 Z7rEd .

Edu Mg dol 2 gF2 diAHoz SEAE
TFolA F7HERen 53] $F 40-608/Mha A &4



AFA KFFe Algd 03494 A FE 0.39~0.53 Zo] $EALFo] FNAYFE FolAE BFOINU
me/100g S 2 Z7ts o] FAAM ol Z7ld A9t =3
Table 2. Chemical analysis of soil experiment (depth : 0~10cm)
Each. cation
Treatments pH oM T-N Av. P,Os
Ca Mg K
155 eeeeeenes G wenveores ppm me/100g --+-eeeeeee
Before experiment 43 1.24 0.20 30.0 372 0.75 0.34
After experiment
Non fertilizer 53 1.43 0.09 28.1 3.60 0.70 0.17
Chemical fertilizer 4.7 1.88 0.11 7.2 2.54 0.60 0.24
C. M 20MTha 5.2 2.33 0.14 87.5 3.90 092 0.29
C.M. 20MT + CF* 54 2.39 0.13 147.6 421 1.02 0.55
C. M. 40MT 5.4 2.37 0.13 194.1 4.59 098 0.53
C.M. 40MT + CF 54 2.48 0.13 196.0 429 1.17 0.9
C.M. 60MT 5.6 2.75 0.15 276.5 3.28 0.94 0.39
C.M. 8OMT 5.5 3.00 0.15 340.2 3.95 1.16 1.09

* Cattle manure, *CF: supplement of chemical fertilizer.
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Table 3. Growth characteristics and yield performance of silage corn cultivated under
different cattle manure application, 1992~'94

Plant Stem Ear to DM
Treatments . . TDN NEL**

height diameter total DM yield

cm mm Jo e MTha 1000MJ/ha
Non fertilizer 247 18.3 40.5 104 6.87 65.0
Chemical fertilizer 284 20.5 45.7 15.88 10.64 101.2
C. M.* 20MTha 294 23.0 494 17.14 11.43 107.6
C. M. 20MT + CF 301 24.2 53.7 19.25 12.79 120.5
C. M. 40MT 307 24.6 54.9 20.11 13.44 126.1
C.M. 40MT + CF 298 24.7 53.0 21.00 14.03 1327
C. M. 60MT 309 25.6 52.5 21.09 14.15 134.1
C. M. 80OMT 306 26.1 52.6 21.22 14.26 135.2
LSD, 0.05 214 1.7 2.76
(9% 9.0 7.9 16.1

* Cattle manure, *CF : supplement of chemical fertilizer.

**NEL : net energy for lactation.

Table 4. Effect of cattle manure on the chemical composition of silage corn, 1993~'94

Treatments C. protein C. fat C. fiber NFE** C. ash
%’ DM baSiS ..........................................
_ Non fertilizer 4.60 2.20 2221 66.41 4.58
Chemical fertilizer 7.82 275 19.79 64.74 4.90
C. M.# 20MTha 6.44 2.57 19.76 65.37 5.86
C.M. 20MT + CF* 723 2.83 19.95 6441 5.58
C. M. 40MT 6.52 3.17 21.30 63.64 5.37
C.M. 40MT + CF 6.75 3.15 18.66 65.83 5.61
C.M. 60MT 7.66 5.59 16.53 64.11 6.11
C. M. 8OMT 7.59 5.82 18.77 61.74 6.08

* Cantle manure, *CF : supplement of chemical fertilizer.

**Niwogen free extract.
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Table 5. Effect of cattle manure on the silage quality of corn in 1993

Dry matter Organic acid
Treatments pH
contents Lactic acid Butylic acid Acetic acid
% 1:10 < G, DM basis esrerereeenere
Non fertilizer 28.2 3.6 12.55 0.21 1.60
Chemical fertilizer 29,1 37 11.17 0.11 1.79
C. M.} 20MT/ha 305 38 13.51 0.14 1.38
C.M. 20MT + CF* 357 39 9.94 0.12 1.06
C.M. 40MT 34.1 38 10.15 0.13 111
C.M. 40MT + CF 333 38 9.58 0.15 1.71
C. M. 60MT 34.6 38 9.31 0.10 1.24
C. M. 80MT 29.2 39 11.20 0.17 2.29
¥ Cattle *CF : supplement of chemical fertilizer.
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