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Table 1. Chemical compositions of hog and cattle manures ®

Electric Organic Total
Manure  pH ..
conductivity matter N P K Ca Mg Cu 7n
dS/m % mg/kg ——
Hog 5.64 6.30 62.4 325 271 132 175 0.66 147.6 575.7
Cattle 6.44 5.67 53.7 1.75 184 194 1.00 057 415 219.0

§ Averaged values of 3 analyses sampled at different dates.
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Table 2. Residue effects of cattle and hog manures on agronomic traits and forage yield of pangolagrass after
receiving long term of manure application

Treatment Plant height$ Fresh weight*® Dry weight*®
cm Mg/ha/year
No fertilizer (0) 48.80* 69.6° 20.7°
Chemical fertilizer (1) 52.3° 79.5%® 22.9
Cattle manure (1) 60.0? 87.8® 23.32
Cattle manure (1/2) + Chemical fertilizer(1/2) 58.7* 89.6% 21.7%
Hog manure (1) 64.8° 97.4 23.9*
Hog manure (1/2) + Chemical fertilizer(1/2) 60.9° 86.5® 21.7°

*Means with the same letter in the same column are not significantly different at 5% level by MRT.
§ Averaged values of 5 harvests in 1998.
# Annual yields in 1998.
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Table 3. Effects of cattle and hog manures on plant height and forage yield of pangolagrass
Treatment Plant height® Fresh weight® Dry weight*
cm Mg/ha/year
No fertilizer (0) 56.30* 192.9° 70.5°
Chemical fertilizer (1) 62.4° 201.1% 73.5°
Cattle manure (1) 64.0° 235.2® 84.92
Cattle manure (1/2) + Chemical fertilizer(1/2) 65.9° 250.1% 93.0°
Hog manure (1) 64.3¢ 232.3» 82.32
Hog manure (1/2) + Chemical fertilizer(1/2) 64.1* 254.1* 92.8°
*Means with the same letter in the same column are not significantly different at 5% level by MRT.
§ Averaged values of 13 harvests from 1999 to 2003.
#Total yields of 13 harvests from 1999 to 2003.
A4 ARG AR I A RS (L B
Table 4. Effects of cattle and hog manures on chemical compositions of pangolagrass®
Crude K
Treatment . K Ca Mg — Cu Zn
protein Ca+Mg
% — mg/kg ——
No fertilizer (0) 5.77°%  1.18¢ 0.742 0.19° 0.15¢ 2.57¢ 9.03¢ 51.3¢
Chemical fertilizer (1) 5.57° 1.24¢ 0.78 0.20° 0.11¢ 2.74¢ 10.02¢¢  55.4¢
Cattle manure (1) 5.77° 1.30° 0.85% 0.37¢ 0.22% 1.81¢ 10.48¢ 63.0%
Cattle manure (1/2) +
. . 5.68° 1.31° 0.85° 0.26®  0.17¢¢  2.19° 11.80° 50.5°
Chemical fertilizer(1/2)
Hog manure (1) 7.88¢ 1.36° 0.76* 0.39° 0.242 1.31¢ 11.97®  108.1°
Hog manure (1/2)+
6.31° 1.32®  0.77° 0.27®  0.20* 1.80¢ 13.10° 80.1°

Chemical fertilizer(1/2)

*Means with the same letter in the same column are not significantly different at 5% level by MRT.
§ Averaged values of 5 analyses sampled at different dates between 1999 and 2003.
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Table 5. Residue effects of cattle and hog manures on mineral uptakes of pangolagrass after receiving long
term of manure application®

Treatment N P K Ca Mg Cu Zn
kg/ha g/ha

No fertilizer (0) 49.7¢* 244 .4 152.5¢ 40.4¢ 30.8¢ 187.0° 1061.4

Chemical fertilizer (1) 204.1° 283.8° 179.6* 44.7¢ 25.74 229.5% 1268.1¢

Cattle manure (1) 215.5° 302.5¢ 199.4* 87.5¢ 51.3% 244 5% 1468.3

Cattle manure (1/2)+

. . 214.9° 308.6* 199.8° 60.8° 41.4¢ 279.0° 1194.6¢
Chemical fertilizer(1/2)

Hog manure (1) 300.9* 323.6° 180.6* 93.8* 58.5% 285.6° 2592.9

Hog manure (1/2)+
Chemical fertilizer(1/2)

218.8° 285.5% 167.6* 59.0° 42 .3 284.0* 1736.3°

*Means with the same letter in the same column are not significantly different at 5% level by MRT.
§ Annual uptakes in 1998.
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Table 6. Effects of cattle and hog manures on mineral uptakes of pangolagrass ®

Treatment N P K Ca Mg Cu Zn
kg/ha

No fertilizer (0) 621.89* 705.4° 707.6¢ 153.0¢ 133.5° 0.60¢ 4.02¢

Chemical fertilizer (1) 707.7% 801.5° 794.6" 147.9¢ 93.5¢ 0.75¢ 4.32¢

Cattle manure (1) 851.1% 1051.1*  879.3%¢ 356.7* 226.4* 1.05¢ 6.09¢

Cattle manure (1/2)+

. . 929.1 1109.2¢  1113.1° 298.4° 194.0° 1.39% 5.02¢
Chemical fertilizer(1/2)

Hog manure (1) 1102.2*  1048.3*  986.8® 358.1° 225.0° 1.21% 9.66*

Hog manure (1/2)+
Chemical fertilizer(1/2)

995.8%® 1116.7*  1078.9* 296.5° 200.3* 1.63° 7.91°

*Means with the same letter in the same column are not significantly different at 5% level by MRT.
S Total uptakes of 13 harvests from 1999 to 2003.
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Table 7. Residue effects of cattle and hog manures on chemial compositions of soil in pangolagrass pasture
after receiving long term of manure application®

Electric  Organic Total Available
Treatment pH .
conductivity matter N P K Ca Mg Cu 7u
dS/m % % — mg/kg
No fertilizer (0) 4.82¢4%  (0.160° 1.25°  0.064* 3.0° 17.3* 164.7° 16.0¢¢ 1.13¢ 0.34
Chemical fertilizer (1)  4.75¢ 0.170° 1.17°  0.063* 11.3* 13.7* 178.3° 6.2¢ 0.83¢ 0.29°
Cattle manure (1) 5.74 0.265* 1.96* 0.105* 52.4° 19.1* 842.4* 94.2* 1.50° 2.23°
Cattle manure (1/2)+
i n 5.37° 0.263* 1.79*  0.093* 165.8" 15.2* 644.4> 47.4°> 3.25* 3.05®
Chemical fertilizer (1/2)
Hog manure (1) 5.09" 0.230% 1.40°  0.075* 32.6* 16.4* 556.2° 43.3™ 1.14¢ 1.01°
Hog manure (1/2)+
5.03° 0.258° 1.41°  0.076* 139.7* 17.3* 535.8° 36.6™ 2.41° 3.83¢

Chemical fertilizer(1/2)

*Means with the same letter in the same column are not significantly different at 5% level by MRT.
§Chemical compositions of soil sampled on November 5, 1998.
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Table 8. Effects of cattle and hog manures on chemical compositions of soil in pangolagrass pasture $

Electric  Organic Total Available
Treatment P o
conductivity matter N P K Ca Mg Cu 7n
dS/m % mg/kg
No fertilizer (0) 4.88* 0.165° 1.99¢ 0.073¢ 11.6¢ 54.5* 197.4¢ 322° 1.19¢ 1.67¢

Chemical fertilizer (1)  4.66°  0.253>  1.89° 0.073° 14.4¢ 51.3* 165.6 6.9° 1.06° 1.36¢
Cattle manure (1) 596"  0.323%® 258 0.116" 123.1° 54.6° 699.7* 75.3* 1.80° 4.84°

Cattle manure (1/2)+
Chemical fertilizer(1/2)

5.39°  0.299® 2.36° 0.084> 71.5° 81.9° 414.0° 31.5° 1.48 2.54«

Hog manure (1) 5.85*  0.353* 240" 0.090™ 256.3* 68.1* 530.1® 35.2° 5.02* 12.71°

Hog manure (1/2)+
Chemical fertilizer(1/2)

5.50°  0.305® 2.25° 0.104® 195.3> 53.5° 493.1° 34.0° 3.74> 7.90°

*Means with the same letter in the same column are not significantly different at 5% level by MRT.
§ Averaged values of 3 analyses sampled at different dates between 1999 and 2003.
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Abstract

The objectives of this study were to determine the residue effects of cattle and hog manures on forage
yield and quality of pangolagrass ( Digitaria decumbens Stent.) and soil fertility after receiving long
term manure application. An experimental field of pangolagrass received 7 years of cattle and hog manure
application was used. The plots were applied the same amount of chemical fertilizer for the 1% year, and
then were received the different manure applications again. The residue effects of manure application were
observed in the 1* year. Plant heights and fresh forage yields were higher in the plots originally received
cattle and hog manure application. No difference was observed for dry matter yields among treatments except
that of no fertilizer applied. The uptakes of minerals in pangolagrass were affected by the residue effects of
manure application. The amounts of N uptake were the highest in the plot receiving only hog manure. Both
Ca and Mg uptakes were the highest for the plots with cattle and hog manures applied only. No difference
was observed for both P and K uptakes among all the treatments. There was no difference for Cu uptake
among treatments except the treatment with no fertilizer. The amount of Zn uptake was the highest for the
plot receiving hog manure only, followed by that receiving hog manure + chemical fertilizer. The pH values
in soil with manure application were higher than those with chemical fertilizer and no fertilizer. The electric
conductivity and the contents of organic matter, N, P, K, Ca and Mg in soil for the treatments with manure
application were higher than those with chemical fertilizer and no fertilizer. The contents of Cu and Zn in soil
were not consistent with manure application. After recovering to apply manures according to the treatments,
the forage yields and the chemical compositions of plant, i.e., P, K, Ca and Mg, for the treatments receiving
cattle and hog manures were higher than those with chemical fertilizer and no fertilizer. The contents of Cu
and Zn were the highest for the treatment with hog manure only. The amounts of P, K, Ca and Mg uptakes of

pangolagrass for the plots receiving cattle and hog manures were higher than those with chemical fertilizer
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and no fertilizer. The uptake of Cu was the highest for the treatment with hog manure +chemical fertilizer,
while the uptake of Zn was the highest for the treatment with hog manure only. The results showed that the
residue effects of long term manure application could improve soil fertility and was helpful for sustainable

agriculture. It is suggested that it is required to determine the contents of Cu and Zn in soil for long period.

Key words: Digitaria decumbens, Manure, Forage yield, Forage quality, Soil fertility, Residue effect.
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