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ABSTRACT

This study was conducted to investigate the influence of the mixed application of chemical fertilizer (CF) with liquid swine

manure (LSM) on the agronomic characteristics,
Hybrid (SSH) on paddy soil.

dry matter yield, minerals,
The field experiment was designed in a randomized block design with three replications and

and free sugar in cultivating Sorghum x Sorghum

consisted of CF 100% (C), CF 70% +LSM 30% (T1), CF 50% +LSM 50% (T2), CF 30% +LSM 70% (T3), and LSM 100%
treatment (T4). The application of LSM was based only on the nitrogen (150 kg/ha). Plant length, leaf length, leaf width and stem
diameter were significantly the lower in T4 (p<0.05). Stem hardness increased significantly (p<0.05) as the LSM application rate
decreased. Fresh yield was the highest in T2, whereas the lowest in T3 (p<0.05). However, dry matter yields and TDN yield did

not show significant difference among treatments.

Crude protein was the highest in TI (p<0.05). Crude fat content did not

significant differences between the T1, T2, T3 and T4, but C showed a significantly different (p<0.05). NDF and crude fiber were
the highest in T3 and C, respectively (p<0.05). However, ADF did not show significant difference among treatments. Total mineral
contents were higher in the order of T1> T2> T4> T3> C (p<0.05). Free sugar contents were significantly higher at T1 and C as

compared to other treatments. The analysis of all the above results suggests that the application of

liquid swine manure is very

effective, considering the yield performance and the content of mineral and free sugar. In addition, liquid swine manure may be

possible to grow SSH without chemical fertilizer.
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Table 1. Experimental design

Mixing ratio of fertilizer types

Treatments  Chemical fertilizer ~ Swine Liquid Manure
(%) (%)
C 100 0
Tl 70 30
T2 50 50
T3 30 70
T4 0 100

Table 2. Chemical characteristics of used swine liquid
manure

pH T-N (%) Av. P,0s K20 (%)

7.8 0.42 0.23 0.38

Table 3. Liquid swine manure is calculated as the amount
of chemical fertilizers

Application levels of N, P, K

Chemical Swine Liquid
Treatments fertilizer Manure
(kg/ha) (kg/ha)

N P K N P K

C (CF" 100%) 150 90 90 0 0 0
T1 (CF 70% +SLM? 30%) 105 63 63 45 25 41
T2 (CF 50% +SLM 50%) 75 45 45 75 41 68
T3 (CF 30%+SLM 70%) 45 27 27 105 57 95

T4 (SLM 100%) 0 0 0 150 82 136

CF": Chemical fertilizer, SLM” : Swine Liquid Manure.
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Table 4. Effects of liquid swine manure application ratio
silage in the paddy field cultivation
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on agronomic characteristics and yield of SSH hybrid for

Treatments
Items
C Tl T2 T3 T4
Plant length (cm) 324.345.5° 323.942.0° 314.842.5° 322.6£15.5° 298.0+10.4°
Leaf length (cm) 98.7+1.4" 96.7+0.8" 96.9+2.3" 98.4+1.5" 92.5+0.3
Stem diameter (mm) 11.6+0.9" 11.0£0.5" 10.8+0.3" 10.1+0.2° 8.8+0.3°
Stem hardness (kg/cm?) 2.540.5° 2.4+0.4° 1.6+0.1° 1.4+0.1° 1.340.3"
Fresh yield (kg/ha) 66,500.0+2,783.9" 67,400.0+1,833.0 71,400.0+2,851.3" 61,633.3+3,701.8° 64,333.3+3,253.0"

Dry matter yield (kg/ha)  15,268.0+649.0 14,531.3£395.2 14,908.3£595.3  14,744.3+887.5

TDN yield (kg/ha) 7,008.0+293.5 6,980.9+221.4 6,872.8+274.4

6,797.1+£409.1

13,754.3+696.2
6,547.0+331.4

a, b, c
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Means in a row with different superscripts are significantly different (p<0.05). Values are mean + SE.
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Table 5. Effects of liquid swine manure application ratio on chemical compositions of SSH hybrid for silage in

the paddy field cultivation (DM.%)

Treatments
Items
C Tl T2 T3 T4
Crude protein 4.3+0.2" 5.6+0.1° 4.5+0.3° 43+0.3" 4.4+0.1°
Crude fat 1.3£0.1° 1.6+0.0° 1.6£0.1° 1.5+0.1° 1.6£0.1°
Crude ash 5.540.1° 6.1+0.1° 6.6+0.5" 5.6+0.5° 6.120.1°
NDF 78.2+1.3" 76.1+0.2" 77.2+1.3% 78.0+1.9% 74.9+0.1°
ADF 56.5+0.6 54.2+1.8 56.1+0.2 56.2+0.2 54.3+13
Crude fiber 49.9+0.6" 47.3+0.1° 48.8+0.9" 48.3+0.9" 45.9+0.3°

a, b, c

Values are mean + SE.

Means in a row with different superscripts are significantly different (p<0.05).

-293—



Hwang and Lee ; Effect of Manure Fertilizer on Yield and Feed Value

Table 6. Effects of liquid swine manure application ratio on mineral contents of SSH hybrid for silage in the
paddy field cultivation (DM. mg/kg)

Ttems Treatments

C Tl T2 T3 T4
Ca 2,717.1+38.8" 3,035.1449.5 2,719.6+139.6° 2,327.1£134.6° 2,572.14119.6°
Cu 3.120.1° 4.4+0.1° 3.240.3° 3.6+0.1° 3.3+0.3°
Fe 81.5+3.8" 83.1+2.6° 65.4+4.0° 83.8+1.8" 97.3+5.4"
K 5,527.1451.5° 8,998.1+325.8" 8,270.0+77.2° 7,321.9+230.0° 7,849.6+292.3"
Mg 1,207.9427.5 1,364.3+56.4° 1,379.1+£35.3" 1,007.0+39.9° 1,163.8+71.9
Mn 81.4+5.5 104.2+5.0° 80.3+4.0° 93.9+5.0° 85.2+4.0%
Na 26.742.5 23.642.1 21.2+1.9 22.841.0 23.142.6
Zn 15.6+0.9 20.0+1.6 16.4+1.4 19.1£1.0 19.3+1.9
Total 9,660.2+101.3° 13,632.74335.6" 12,555.2+187.0° 11,279.3+46.7° 11,813.4+492.2"
RI"(%) 100 141 130 117 122

RI : relative index, ns : not significant.
&5 ¢4\ eans in a row with different superscripts are significantly different (P<0.05).
Values are mean+SE.
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Table 7. Effects of liquid swine manure application ratio on free sugar contents of SSH hybrid for silage in the
paddy field cultivation (DM. g/100g)

Treatments
Items
C T1 T2 T3 T4
Fructose 3.02+0.15" 2.01+0.28" 1.57+0.42° 2.13+0.33" 1.94+0.42°
Glucose 3.57+0.42 2.42+0.43 1.96+0.29 2.71+0.56 2.52+0.28
Sucrose 1.47+0.13¢ 3.71+0.29" 2.59+0.42° 2.09+0.29™ 2.68+0.41°
Total 8.05+0.43 8.13+0.14° 6.12+0.56° 6.994+0.57" 7.1440.17

¢ Means in a row with different superscripts are significantly different (p<0.01).

Values are mean + SE.
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