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Effects of Application Levels of Fermented Cattle Manure on
Forage Yield, Quality and Soil Characteristics in Orchardgrass

at Jeju Area
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Moon Suk Ko, Moon Chul Kim' and Sang Teak Song®

ABSTRACT

A study was conducted to determine the effects the of cattle manure application on forage yield, quality
and soil in orchard grass pasture a the experimental field of Subtropical Anima Experiment Station,
National Institute of Anima Science from 2008 to 2009. The experiment was arranged in a randomized
complete block design with three replications. The treatment consisted of chemica fertilizer (CF N-200
kg/ha), cattle manure 50% (basis N, CM50%), CM100% (basis N), CM200% (basis N). The dry matter
(DM) yield of CM200% was the highest among the other treatments. CF showed the highest average crude
protein (CP) content by 12.4% and CM50% showed the lowest content by 11.0%. Average acid detergent
fiber (ADF) and neutral detergent fiber (NDF) content were 30.4 and 69.7% respectively. All treatments
have narrow range of total digestibility nutrient (TDN) from 64.0% to 69.1%. But there were big difference
between treatment in forage nitrate content. Changes of physical and chemical properties of soils for
applications of CF 200% and CM 200% was clearly in cattle manure application. Especidly, CM
application in pasture increased CF application with respect to soil pH, organic matter (OM), and avaliable
phosphorous (P,Os) contents of soils.

(Key words: DM vyield, TDN, Nitrate content, Soil NOs-N)
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Table 1. Chemical composition of cattle manure

pH T-N oM Ava. P.Os
K Ca M Na
(1:5H,0) %) (gkg) (mg/kg) g
7.76 0.71 143.8 2,458.8 106.69 12.85 10.40 13.11

Table 2. Chemical properties of the experimental field before the cattle manure application.

pH EC oM Ava. P05
Ca Mg Na
(1:5 H0) (dS /m) (%) (mg/kg)
5.86 0.17 6.41 272.3 0.73 522 2.29 0.09
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Table 3. Effect of cattle manure application levels on the DM yield

(unit : kg/ha)
Treatments 2008 2009 Mean
CF (N-200kg/ha) 19,808® 18,523 19,165®
CM50% 17,377° 15,082 16,229
CM100% 18,982% 17,571 18,276
CM200% 22,578 17,776 20,177
LSD (p<0.05) 4,124 NS 3436

* Means in the same column with different superscripts are significantly different.

* CF : Chemical Fertilizer, CM : Cattle Manure
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Table 4. Effect of cattle manure application levels on the content (%) of crude protein (CP),
neutral detergent fiber (NDF), acid detergent fiber (ADF), and total digestible nutrients

(TDN)
Treatments cP NDF ADF TDN
CF (N-200kg/ha) 12.4 62.1 32.8 63.0
CM 50% 11.0 62.9 321 63.6
CM 100% 12.0 613 324 63.3
CM 200% 11.8 61.9 326 63.2
LSD (p<0.05) NS NS NS NS

Table 5. Effect of cattle manure application levels on the content of NOz in Orchard grass

NOs; (mg/kg)

Treatments

23/Mar* 2/Apr* 13/Apr* 28/Sep** 6/Oct** 16/Oct**
CF (N-200kg/ha) 176.4 134.1 85.8 530.4 305.4 101.8
CM 50% 60.4 39.8 574 1324 65.5 39.1
CM 100% 92.0 60.2 61.7 199.6 26.1 18.7
CM 200% 1134 154.0 82.4 1305 56.0 218
LSD (p<0.05) NS NS NS NS NS NS

* base fertilizer day : 09/March,
** additional fertilizer day : 14/September
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Table 6. Effect of cattle manure application levels on the soil NOs-N content in 2008

(unit : mg/kg)
Treatment 2008 Year
3UMar  1VUApr 2VUApr 2UMay 21/Jun 2U/Jul 21/Aug 2USep 21/0Oct
CF(N-200kg)  17.89 3831° 4403 3355 31.35° 2533 4403 57.35 39.84°
CM 50% 638 588 177" 2040 503 808° 1777 1183 328
CM 100% 1661 713° 257" 1167 878° 893" 368 17.40° 3208*
CM 200% 1525 1272 1435 1569 11.83° 1095° 1435° 17.26° 11.24*
LSD (0.05) NS 2631 3446 NS 2269 1716 3383 4066 2657

* Means in the same column with different superscripts are significantly different.
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Table 7. Effect of cattle manure application level on the soil NOs-N content in 2009

(unit : mg/kg)
Treatment 2BMar 02Apr 12/Apfoogyea;8/8ep 06/0ct 16/0ct
CF (N-200kg) 6.55a 7.02 305 70.19° 9.67 323
CM 50% 2.83b 0.97 2.09 28.69° 333 240°
CM 100% 3.40b 0.99 173 46.93° 5.13% 403
CM 200% 2.02b 0.78 0.62 66.49% 13.09° 6.33°
LSD (0.05) 2.82 NS NS 35.98 9.11 1.64
* Means in the same column with different superscripts are significantly different.
Table 8. Soil characteristics before and after the experiment
Trestments pH EC oM Ava. P:Os Ex. cations(cmol*/kg)
(1:5 H,0)  (dSm) (%) (mg/kg) K Ca Mg Na
before
5.86 0.17 641 2723 0.73 5.22 2.29 0.09
after
CF 5.97 0.10 59 183.48 1.04 315 1.84 0.09
CM 50% 6.31 0.16 6.7 257.41 150 3.79 2.19 0.10
CM 100% 6.20 0.12 6.5 237.93 1.98 346 2.23 0.08
CM 200% 6.40 0.18 7.8 336.39 2.92 4.66 3.10 0.13
o= CM200%T-ollA7F CF, CM50% 2 CM100% & =it} fracelil 35k CM200% -9l A
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