A2 A3 18(3) 191~200, 2012 J. Lives. Hous. & Env., 18(3) 191~200, 2012

Lo

=0 SEHUHIAIZ0| SH 2| Mitd, AFRTIX] 3
Y O|xl= G
H7lE - UaEr - FOIS 20 o1y

Effect of Application of Cattle Slurry on Dry Matter Yield
and Nutritive Value of Whole Crop Rice and Water Pollution

in Rice Paddy Land
Choi, Ki Choon, Na, Sang Pil*, Jung, Min Woong, Lim, Young Chul, Kim, Maeng
Jung, Kim, Myeong Hwa*, Lee, Sang Lak*, Kim, Da Hye§ and Yoook, Wan Bang*
National Institute of Animal Science, RDA, Seonghwan-Eup, Cheonan-Si, Chungnam,
330-801, Korea

Summary

This study was conducted to investigate the effects of application of cattle slurry on forage
productivity and environmental pollution in rice paddy land. Cropping systems used in this study
consisted of two designs, such as whole crop rice applied with standard fertilizer (MWRS) and
whole crop rice applied with cattle slurry (MWRC). The field experiments were conducted on the
clay loam at Backsanmyun, Kimje, Chunlabukdo province in Korea for three years (May 2006 to
Apr. 2009). This study was arranged in completely randomized design with three replicates. The
yield of dry matter of whole crop rice in MWRS was similar as compared with that of MWRC.
The contents of crude protein of whole crop rice in MWRS significantly increased as compared
with those of MWRC (P<0.05). However, the contents of acid detergent fiber (ADF), neutral
detergent fiber (NDF) and total digestible nutrients (TDN) of whole crop rice were hardly
influenced by cattle slurry application. The pH, and contents of T-N, P,Os and organic matter
(OM) in soil samples collected at the end of the experiment increased as compared with those at
the beginning of the experiment. After the end of experiment, the concentrations of exchangeable
cations (Ca, Na, Mg and K) in soil samples collected at the end of the experiment were
remarkably higher than those at the beginning of the experiment (P<0.05). The concentrations of
NO;-N and NH4-N in discharge water in MWRS, MWRC and DWBRC were higher in 2008 than
those in 2007. But the concentration of PO4-P in discharge water was hardly influenced by the
cropping system during experimental period. The concentrations of NOs;-N, NHs-N and PO4P in
leaching water were hardly influenced by application of cattle slurry.
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Table 1. Properties of soil collected at beginning of experiment in paddy land

Avail. P,Os| OM” T-NY Exchangeable cations(cmol /kg)
Items pH 0 o
(mg/kg) (%) (%) Ca® K Mg Na
MWRS" 5.60 54.35 27.99 1.63 2.93 0.18 1.13 0.17
MWRC? 5.74 93.02 32.74 1.87 3.83 0.22 1.26 0.16

U MWRS: whole crop rice applied with chemical fertilizer, > MWRC: whole crop rice applied with cattle
slurry, YoM : organic matter, T-N : Total nitrogen

Table 2. Major properties of cattle slurry used in this experiment

YVear Moisture N P,0s | €10) CaO MgO Na,O

(%) (70) (70) (%0) (%) (%) (%)

2006 92.10 0.52 0.24 0.39 0.24 0.13 0.13

2007 90.10 0.55 0.44 0.44 0.42 0.20 0.21

2008 92.30 0.52 0.43 0.42 0.40 0.20 0.21

Mean 91.50 0.53 0.37 0.42 0.35 0.18 0.18
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Table 3. Effect of application of cattle slurry on total height, leaf height, number of stem
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Year

[tems Treatment
2006 2007 2008 Mean
MWRS" 90.60 89.22 96.27 92.03

Total height (cm) R
MWRC? 95.30 92.11 91.10 92.84
MWRS 17.90 20.09 22.20 20.06

Leaf height (cm)
MWRC 20.60 22.06 19.23 20.63
MWRS 14.70 11.72 13.90 13.44
Number of stem (No.)

MWRC 11.20 11.17 16.43 12.93
DM vyield MWRS 10,810 9,666 13,337 11,271
(kg/10a) MWRC 10,000 9,886 12,791 10,892

U MWRS: whole crop rice applied with chemical fertilizer,

? MWRC: whole crop rice applied with cattle slurry.
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Table 4. Effect of application of cattle slurry on the nutritive values of whole crop rice in

paddy land
Year
Items Treatment

2006 2007 2008 Mean
MWRS?” 5.90 5.87 5.57 5.78°

CP" (%)
MWRC? 5.60 6.37 6.40 6.12°
MWRS 65.50 62.53 65.44 64.49

NDF” (%)
MWRC 66.90 61.63 61.35 63.29
MWRS 36.20 40.17 38.25 38.21

ADF” (%)
MWRC 37.70 38.66 37.86 38.07
MWRS 60.30 57.17 58.68 58.72

TDN? (%)
MWRC 59.10 58.35 59.00 58.82

Y CP:Crude protein, Y NDF: Neutral detergent fiber, 9 ADF: Acid detergent fiber, Y TDN: Total digestible
nutrient, > MWRS: whole crop rice applied with chemical fertilizer, 9 MWRC: whole crop rice applied with
cattle slurry.

* and " Means with different letters within a column are significantly different (P<0.05).
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Table 5. Effect of application of cattle slurry on the characteristics of soil collected at the
end of experiment in paddy land

Avail. om” T-N? Exchangeable cations(cmol /kg)
Items Experiment | pH P,0s

(mg/kg) | (%) (%) Ca™* K M N
g

Before? | 5.60 | 5435° | 27.99° | 1.63° | 293" | 0.18" | 1.13 | 0.17°
1]
DSSCS

After” 5.70 | 95.87° | 31.21° 1.75° | 497* | 022° | 139 | 0.20°

) Before 574 | 93.02° | 32.74* | 1.43° | 383" | 022" | 126 | 0.16°
MSSGM

After 5.86 | 97.36" | 33.68" 1.87° 551 | 027° 1.64 0.34°

U MWRS: whole crop rice applied with chemical fertilizer, ” MWRC: whole crop rice applied with cattle
slurry, * Before: Characteristics of soil collected at beginning of experiment in paddy land (2006), ¥ After:
Characteristics of of soil collected at the end of experiment in paddy land (2009).

* and *: Means with different letters within a column are significantly different at the 5% level.
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Fig. 1. The level of NOs;-N, NHs-N and POs-P in discharge water from paddy land by
application of cattle slurry during the experimental period.
* MWRS : whole crop rice applied with standard fertilizer, MWRC: whole crop rice

applied with cattle slurry.
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* MWRS: whole crop rice applied with
standard fertilizer, MWRC:
crop rice applied with cattle slurry.
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