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Effect of Livestock Manure Application on the Productivity of

Whole Crop Rice, Feed Value and Soil Fertility

Young Chul Lim, Sei Hyung Yoon, Min Woong Jung, Won Ho Kim, Jong Geun Kim,
Joung Kyong Lee, Sung Seo, Nam Gun Park*, and Wan Bang Yook**

ABSTRACT

The experimental work was conducted to determine the growth characteristics and yield of whole crop
rice (cv. Suwon 468 and cv. Chuchungbeo) and soil properties using various type of livestock manure
application on rice paddy land for 3 years (2003~3005). Compared Suwon 468 and Chuchungbeo, Suwon
468 has longer plant height and more DM yield than that of Chuchungbeo. Among livestock manure type,
plant height was longer in order of liquid swine manure (LSM)>composted swine manure (CSM)>
chemical fertilizer (CF) > composted cattle manure (CCM). Number of branch on Chuchungbeo had more
than that of Suwon 468. Among livestock manure type, number of branch had more in order of LSM>
CSM>CF>CCM. DM yield of whole crop rice (WCR) was affected by various types of livestock
manure application and increased in order CSM>CCM = LSM. DM yield on the effects of application
level of LSM was the highest in LSM 75%+ CF 25%. Plant diseases such as rice blast, damage by
insect, smut, sheath blight occurred in LSM and CSM and there was not significantly different among
application level of LSM. The nitrogen content of WCR by CSM was the highest of all treatments and
the ripened ratio by CSM was in contrary order. Moreover the feed value of WCR was not significantly
different among treatments. Soil pH, organic matter and total nitrogen was not different by LSM
application whereas phosphorus content increased by LSM application. Cu and Zn content increased by
LSM and CSM application and were not different by CCM as compared to control plots.

(Key words : Forage rice, Livestock manure, Dry matter yield, Soil fertility)
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Type of Nitrogen content (%)

livestock manure 2003 2004 2005 Mean
LSM* 03 0.4 04 0.4
CSM** 1.0 0.7 0.7 0.8
CCM*** 0.7 0.8 0.8 0.7

LSM*: Liquid swine manure, CSM**:

Composted swine manure, CCM***: Composted cattle manure
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Table 2. Effect of livestock manure on the growth characteristics and ripened ratio of whole

crop rice
Suwon 468 Chuchungbeo Nitrogen  Ripened
Treatment Plant No. of Plant No. of ~ content of  ratio
height branch per  height branch per ~ Plant

(cm) (plant) (cm) (plant) (%) (%)
No fertilizer 94 9 95 13 1.05 72
CF* 102 13 105 17 1.07 68
LSM** 75%+CF 25% 109 15 114 19 2.69 47
LSM 100% 119 15 113 22 1.91 48
LSM 100%+CF 25% 115 17 112 21 323 49
Mean 114 16 113 21 2.61 48
CSM*** 75%+CF 25% 110 15 110 20 1.29 58
CSM 100% 111 15 111 23 1.29 72
CSM 100%+CF 25% 111 15 109 20 1.41 63
Mean 111 15 110 21 1.33 64
CCM**** 75%+CF 25% 103 12 101 14 1.41 60
CCM 100% 105 12 101 18 127 78
CCM 100%+CF 25% 102 12 103 16 2.13 68
Mean 103 12 102 16 1.60 69

* CF=chemical fertilizer,
***¥ CCM=composted cattle manure.

** LSM=liquid swine manure,

*** CSM=composted swine manure,
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Table 3. Effect of livestock manure on dry matter (DM) yield of whole crop rice

DM yield (kg/ha)

Treatment

Suwon 468 Chuchungbeo Mean II:::;;%%Y

No fertilizer 8.960 11.054 10.007 84
CF* 10.478 13.236 11.854 100
LSM** 75%+CF 25% 12.520 11.511 12.016 101
LSM 100% 11.581 13.955 12.768 108
LSM 100%+CF 25% 12.493 13.928 13.211 1

Mean 12.198 13.131 12.665 107
CSM*** 75%+CF 25% 13.449 15.376 14.413 122
CSM 100% 12.686 13.144 - 12.915 109
CSM 100%+CF 25% 12.743 14.099 13.421 113

Mean 12.959 14.207 13.583 115
CCM**** 75%+CF 25% 10.795 13.798 12.297 104
CCM 100% 11.692 14.906 13.299 112
CCM 100%+CF 25% 11.752 14.180 12.966 109

Mean 11.413 14.295 12.854 108

* CF=chemical fertilizer, ** LSM=liquid swine manure,
**** CCM=composted cattle manure.

***x CSM=composted swine manure,
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Table 4. Effect of livestock manure on total digestible nutrients (TDN) yield of whole crop rice

TDN yield (kg/ha)

Treatment Suwon468 Chuchungbeo Mean Index (;of) TDN
No fertilizer 5.541 6.836 6.189 85
CF* 6.406 8.097 7.252 100
LSM** 75%+CF 25% 7.294 6.706 7.000 97
LSM 100% 6.858 8.264 7.561 104
LSM 100%+CF 25% 7.163 7.986 7.574 105
Mean 7.105 7.652 7.378 102
CSM*** 75%+CF 25% 7.800 8.918 8.359 115
CSM 100% 7.652 7.928 7.790 107
CSM 100%+CF 25% 7.694 8.513 8.103 112
Mean 7.715 8.453 8.084 112
CCM**** 75%+CF 25% 6.545 8.365 7.455 103
CCM 100% 7.063 9.004 8.033 111
CCM 100%+CF 25% 7.148 8.625 7.887 109
Mean 6.919 8.665 7.792 107

* CF=chemical fertilizer, ** LSM=liquid swine manure,
*xkk CCM=composted cattle manure.
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Table 6. Feed values of whole crop rice

Treatment CP (%) NDF (%) ADF (%) RFV TDN (%)
No fertilizer 6.1 63.01 3425 92 61.8
CF* 5.5 63.49 35.10 90 61.2
LSM** 75%+CF 25% 13.7 68.75 38.79 79 583
LSM 100% 10.8 65.25 37.57 85 59.2
LSM 100%+CF 25% 10.8 68.16 39.96 79 573
Mean 11.8 67.39 38.77 81 58.3
CSM*** 75%+CF 25% 7.1 66.58 39.12 82 58.0
CSM 100% 7.0 67.06 36.19 84 603
CSM 100%+CF 25% 6.1 65.08 36.11 87 60.4
Mean 6.7 66.24 37.14 84 59.6
CCM**** 75%+CF 25% 5.8 63.78 35.79 89 60.6
CCM 100% 6.2 62.58 36.07 90 60.4
CCM 100%+CF 25% 5.5 64.45 35.54 88 60.8
Mean 5.8 63.60 35.80 89 60.6

* CF=chemical fertilizer,
**#+* CCM=composted cattle manure.
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Table 7. Effect of livestock manure on soil properties manure on the changes of soil heavy

metals (ppm)

H DM Av. P,Os T-N _ Fe Cu Mn Zn
Treatment G5 o em o) (ppm)

No fertilizer 6.4 0.6 33 0.01 132 1.3 59 32
CF* 6.3 1.8 76 0.09 266 4.4 112 54
LSM** 75%+CF 25% 6.2 2.1 81 0.08 282 4.5 112 6.2
LSM 100% 6.3 1.8 87 0.08 233 42 106 57
LSM 100%+CF 25% 6.4 1.9 79 0.09 235 6.1 99 8.7
Mean 6.3 1.9 82 0.08 250 49 106 6.9

CSM*** 75%+CF 25% 6.2 1.7 81 0.08 230 4.5 119 73
CSM 100% 6.2 1.8 100 0.08 240 5.5 113 92
CSM 100%+CF 25% 6.1 1.8 101 0.09 210 42 102 7.2
Mean 6.2 1.8 94 0.08 226 4.7 111 7.9

CCM**** 750,+CF 25% 6.1 1.6 109 0.09 197 3.6 100 6.7
CCM 100% 6.1 1.7 103 0.07 181 32 83 53
CCM 100%+CF 25% 6.1 1.6 94 0.08 201 4.0 90 7.6
Mean 6.2 1.6 102 0.08 193 36 91 6.5

* CF=chemical fertilizer, ** LSM=liquid swine manure,
**kx CCM=composted cattle manure.
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