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Effects of Forage Cropping System and Cattle Slurry
Application on Productivity of Rice and Forage Crops and

Nutrient Movement in Paddy Land
Wan Bang Yook', Ki Choon Choi’, Kyeong Bo Lee®, Yo Sep Kang* and Chang Yoon®

ABSTRACT

This study was conducted to investigate the effects of green manure crops and cattle slurry application
on rice productivity and nutrient movement in paddy land. Cropping systems used in this study were
consisted of five designs, such as mono-cropping rice applied with standard fertilizer (MRS), double-
cropping whole crop barley following rice applied with cattle slurry (DWBRC), double-cropping whole crop
rye following rice applied with cattle slurry (DWRRC), mono-cropping rice applied with following milk
vetch (MRMYV) and mono-cropping rice applied with following hairy vetch (MRHV). 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.
Culm and panicle length of rice were higher in MRS than other treatments. Ripened grain ratio was higher
in MRS than other treatments. Yield of Grain showed high in MRS, DWBRC and DWRRC than MRMV
and MRHV. The yield of dry matter (DM) of whole crop barley in DWBRC increased significantly as
compared with that of rye in DWRRC. The pH, and contents of T-N, P,Os and organic matter (OM) and
exchangeable cation (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. The concentrations of NOs-N, NH4-N
and POy in discharge water in DWBRC and DWRRC were higher than MRS.

(Key words : Rice, Forage crops, Cattle slurry, Soil property, Discharge water)
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Table 1. Characteristics of soil collected at beginning of experiment in paddy land

om"
(g/kg)

pH Av.P,0Os
(1:5H,0) (mg/kg)

T-N?
(g/kg)

CECY(cmol/kg)
Ca K Mg Na

MRS?

5.86+0.14ab 68.25+4.99a 28.90+2.62 1.64+0.29 3.64+0.09 0.27+0.07 1.09+0.29 0.14+0.03

DWBRC” 5.98+0.22a 61.56+5.71ab 30.74+2.14 1.82+0.21 3.35+0.22 0.26+0.04 1.140.14 0.14+0.02
DWRRC? 5.77+0.28ab 49.42+6.61cd 30.91£5.53 1.57+0.07 3.27+0.42 0.22+0.05 1.05+0.10 0.15+0.04

MRMV”
MRHVY

5.79+0.21ab 55.45+3.81bc 30.55+2.49 1.49+0.30 3.19+0.19 0.25+0.03 1.14+0.22 0.18+0.03
5.49+0.12b 43.05+9.30d 30.23+2.12 1.44+0.36 3.16+0.21 0.20+0.03 1.07+0.22 0.17+0.04

" OM : organic matter
? T-N : Total nitrogen

? CEC : cation exchange capacity
4

mono-cropping rice applied with standard fertilizer (MRS),

% double-cropping whole crop barley following rice applied with cattle slurry (DWBRC),
o double-cropping whole crop rye following rice applied with cattle slurry (DWRRC),

7
8)

mono-cropping rice applied with following milk vetch (MRMYV), and
mono-cropping rice applied with following hairy vetch (MRHV).

a and b: Means with different letters within a column are significantly different at the 5% level.
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Table 2. Major properties of cattle slurry used in this experiment (%)

Moisture N P20s KO

CaO MgO Na,O

90.1~92.1 0.52~0.55 0.24~0.44

0.39~0.44

0.24~0.42 0.13~0.20 0.13~0.21
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Table 3. Effect of cropping system and cattle slurry on total height, leaf height, number of

stem, number of grain and dry matter (DM) yield of whole crop rice in paddy land

Culm Panicle Panicle Spikelet Ripened Grain
Treatment  Year length length number per panicle grain Yield
(cm) (cm) (No.) (No./20g) (%) (kg/10a)
2006 95.4+0.8 20.0+£0.4 15.7£1.6  833.7+27.1 85.2+2.8  558.0+71.7
MRS 2007 93.4+0.5 18.2+0.4 15.741.4  768.3x18.0 89.9+1.3  472.8+ 8.1
2008 90.6£1.6 18.9+0.7 17.241.6  768.7+£95.9 92.3£0.7  614.2£30.4
Mean 93.1£2.3a 19.0+0.9a 16.2+1.5  790.2+60.2 89.1+3.5  548.3+73.0a
2006 86.1+0.6 16.1£1.2 14.1+1.7  813.7x18.6 90.4£2.7  439.0+£35.0
DWBRC? 2007 94.3+2.8 17.4+0.4 16.1£1.0  790.3+18.1 86.5£59  465.8+67.4
2008 88.6+1.6 18.8+0.7 16.4£2.4  683.0+58.6 89.3£2.2  569.9+44.9
Mean 89.6+4.0b 17.4+1.4b 15.6£1.9  762.3+68.3 88.7£3.8  491.6+74.4a
2006 84.842.2 15.3£0.9 152414  814.0+£30.3 88.5+44.7  441.0+34.3
DWRRC 2007 89.3+2.7 16.7£0.2 15.3¢1.5  770.7£22.5 90.5£1.3  439.6+£33.2
2008 88.5+1.9 19.0+£0.9 16.54£2.0  698.7+81.3 90.8£1.7 5932+ 1.5
Mean 87.5£2.9bc 17.0£1.8b  15.7£1.5 761.1+67.5 90.0£2.8  491.3+80.3a
2006 80.5+4.6 15.444.3 14.8+0.8  839.3+ 9.7 87.5£2.0  348.0+14.1
MRMV” 2007 81.7+5.5 15.2+0.9 15.040.7  802.7+26.1 80.6+5.7  387.7+88.8
2008 86.1+1.4 18.6£1.0 16.8+1.7 611.0+88.2 88.7x1.4  435.1+37.5
Mean 82.8+4.5d  16.4£2.8b 15.5£1.4  751.0+£115.8 85.6£4.9  390.3+61.6b
2006 81.6+1.4 16.8+0.4 12.8+0.3  837.0+£28.9 90.4£1.8  329.1£11.8
MRHVY 2007 84.4+4.3 16.2+1.5 15.1+1.0  798.7+6.7 81.2+7.8  403.6+53.1
2008 88.0+1.5 17.0£0.6 16.9£1.0  619.0+86.7 87.8£5.0  448.9+14.4
Mean 84.7£3.6cd  16.7£0.9b 14.9£19  751.6+110.7 86.5£6.3  393.9+59.5b

)]

mono-cropping rice applied with standard fertilizer (MRS),

* double-cropping whole crop barley following rice applied with cattle slurry (DWBRC),

*) double-cropping whole crop rye following rice applied with cattle slurry (DWRRC),

* mono-cropping rice applied with following milk vetch (MRMYV), and

R mono-cropping rice applied with following hairy vetch (MRHV).
a and b: Means with different letters within a column are significantly different at the 5% level.
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Table 4. Effect of cropping system and cattle slurry as fertilizer materials on dry matter (DM)
yield and nutritive value of forage in paddy land

Forase Year CP NDF ADF TDN DM yield
¢ (%/DM) (ke/10a)
whole crop 2007 721086  66.6442.88 33.54+2.00  62.40+1.58  814.0 £19.5
barley in 2008 7.07+0.44  64.30+2.66 38.3242.67  58.63+2.11  755.0 +111.7
DWBRC”  Mean  7.47+0.75¢ 65.47+2.79a  35.93+3.36  60.5242.65 784.8 +£78.8a
whole crop 2007 7.97+0.71  60.94+1.23 3527+135  61.03£1.06  507.0 +41.8
rye in 2008 7.18+0.87  62.15+4.07 3748+1.15  59.29+0.91  340.0 +28.0
DWRRC?  Mean  7.54+0.86c 61.55+2.77b  36.38+1.65  60.16+1.30  438.6 +81.6b
, C 2007 18.72+0.72  57.19+1.42 33.51£1.43  61.89+0.26 52.7 +1.01
milk vetch in
MEMYY 2008  19.29+2.68  58.72+3.38 34.53£1.03  61.62+0.81 55.0 £2.0
Mean  19.01+1.78b  57.95+2.46¢c  34.02+£1.25  61.76+0.56 53.85+1.9d
. 2007 22.57+1.14  61.53+2.65 3436+1.46  6043+131  396.90+10.5
hairy vetch in
X 2008  21.11%1.99  61.33+4.00 35.86+2.81  60.57+2.84  305.0 £15.8
Mean 21.84+1.65a 61.43%3.04b  35.1142.17  60.5041.98  350.9 +£51.7¢

" double-cropping whole crop barley following rice applied with cattle slurry (DWBRC),
% double-cropping whole crop rye following rice applied with cattle slurry (DWRRC),

3)
4)

mono-cropping rice applied with following milk vetch (MRMYV), and
mono-cropping rice applied with following hairy vetch (MRHV).

a, b and c: Means with different letters within a column are significantly different at the 5% level.
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Table 5. Effect of cropping system and cattle slurry as fertilizer materials on the charac-
teristics of soil collected at the end of experiment in paddy land

om”
(g/kg)

Av.P,0s

H
P (mg/kg)

T-N?
(g/kg)

CEC” (cmol/kg)
Ca K Mg Na

MRS?

5.8740.30 71.67£5.96a 30.14+1.16d 1.20+0.30 5.17+0.41a 0.20+0.03b 1.37+0.27a 0.27+0.08bc

DWBRC” 6.0120.15 84.54+9.55a 43.52+1.87b 1.25+0.12 6.05+0.38a 0.52+0.07a 1.72+0.09a 0.41+0.06a

DWRRC® 5.82+0.17 85.30+4.12a 47.37+2.96a 1.30+0.35 5.97+0.29a 0.61+0.06a 1.68+0.32a 0.35+0.03ab

MRMV”

6.05+0.19 55.27+7.92b 32.39+2.23d 1.42+0.28 3.44+1.24b 0.27+0.11b 1.47+0.11a 0.21+0.04¢c

MRHV?

5.90+0.15 87.35+7.18b 37.51+1.63c 1.07+0.17 3.27+1.03b 0.32+0.10b 0.95+0.09b 0.22+0.05¢

)]
2)
3)
4)
5)
6
7
8)

OM : organic matter
T-N : Total nitrogen
CEC : cation exchange capacity

mono-cropping rice applied with standard fertilizer (MRS),

double-cropping whole crop barley following rice applied with cattle slurry (DWBRC),
double-cropping whole crop rye following rice applied with cattle slurry (DWRRC),
mono-cropping rice applied with following milk vetch (MRMYV), and

mono-cropping rice applied with following hairy vetch (MRHV).

a, b and c: Means with different letters within a column are significantly different at the 5% level.
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g. 1. The level of NOs-N in discharge water from paddy land by cropping system and
cattle slurry as fertilizer materials during the experimental period.
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Fig. 2. The level of NHs-N in discharge water from paddy land by cropping system and cattle
slurry as fertilizer materials during the experimental period.
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Fig. 3. The level of PO4P in discharge water from paddy land by cropping system and cattle
slurry as fertilizer materials during the experimental period.
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