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Effect of Cattle Manure on Aluminum Toxicity in

Sorghum (Sorghum bicolor L. )

o o 1
qIfAna I
Surasak Seripong !

Abstract : A greenhouse experiment was conducted on February, 1994 at Faculty of Agriculture, Khon Kaen
University to determine the effect of cattle manure on growth and mineral composition of sorghum seedlings grown
in Yasothon soil (Oxic Paleustult) treated with varying amounts of AiCl,. The treatments consisted of four Al rates
10, 1, 2 ¥ 3 me AI/100 g soil and four cattle manure rates : 0, 2, 4 L1812 6 ton/rai. The experiment was factorially
arranged in a randomized complete block design with four replications. In the absence of cattle manure, increasing
amounts of Al in the soil significantly decreased dry matter production and P concentration in plant tops. The
addition of cattle manure to pots containing Al significantly increased dry matter yield of sorghum plants. Increasing
the cattle manure application also suppressed the reduction in plant growth, which accompanied Al stress. The
significantly decreased in Al concentration in plant tops as a result of the application of cattle manure were shown.
The beneficial effect of cattle manure was also significantly increased in the P, K, Ca, and Mg contents of the
sorghum tops. The cattle manure treatment also significantly increased pH but significantly decreased levels of
exchangeable Al and % Al saturation in soil used in the study.
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Table 1 Influence of aluminum and cattle manure treatments on sorghum growth in Yasothon

soil.

Cattle manure added (ton/rai)

Aluminum added (me AV100 g)

0 ) 2 3 Mean

0 8.71 8.18 0.74 0.08 8.17
2 1143 6.26 4.10 0.78 5.64
4 11.40 10.38 8.05 3.99 8.46
6 13.54 11.82 11.49 8.95 11.45
Mean 1127 7.01 6.10 3.45
LSD (0.05) : Aluminum = 1.08

Cautle Manure = 1.08

Aluminum x Cattle Manure = 2,16

Root )

0 2.01 0.58 017 0.04 0.69
2 217 0.86 0.95 012 1.08
4 2.27 1.62 1.28 0.71 1.47
-] 2.28 1.78 1.04 1.42 1.88
Mean 218 1.20 1.09 0.57
LSD (0.05) : Aluminum = 0.31

Cattie Manure = 0,31
Aluminum x Cattle Manure = 0.62
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Table 2 Influence of aluminum and cattle manure treatments on Al and P concentration in

sorghum tops.

Cattie manure added (ton/rai)

Aluminum added (me AV100 g)

[§) 2 3 Mean
Plant Al (ppm)

o 247.64 229.22 885.39 906.62 420.47
2 208.97 197.95 281.90 663.69 324.38
4 192.42 189.82 196.30 24643 205.92
8 180.69 179.68 201.68 186.62 189.13
Mean 208.43 199.16 24132 499.09
LSD (0.05) : Aluminum = 202.42

Cantle Manure = 202.42

Aluminum x Cattle Manure = NS

Plant P (%)

0 0.43 0.44 0.14 0.34
2 0.47 0.46 0.38 0.28 0.40
4 0.51 0.32 0.33 0.39
6 0.44 0.36 0.81 0.38
Mean 0.46 0.40 0.38 0.27

LSD (0.05) : Aluminum = 0,07
Catle Manure = NS
Alumioum x Cattle Manure = NS
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Table 3 Influence of aluminum and cattle manure treatments on nutrient uptake of sorghum

tops.
Aluminum added (me AV100 g)
Cattle manure added (ton/rai) ) — —— 5 - —
Pu (mg/pot)

0 37.83 12.64 2.87 0.07 13.23
2 52.85 28.14 14.41 244 24.34
4 58.35 3$9.97 25.67 16.12 35.02
) 50.84 49.08 41.10 27.88 44 .48
Mean 51.97 32.46 2110 11.63

LSD (0.05) : Alummum = 5.55
Cattle Manure = 5.55
Aluminum x Caitle Manurc = NS

K uptake (mg/pot

0 496.68 200.26 43.88 2.62 185.86
2 711.98 400.538 232.33 45.50 347.59
4 766.15 681.24 585.05 255.85 5560.57
a 039.68 838,99 792.16 568.48 784.81
Mean 728.62 530.26 400.86 218.1
LSD (0.05) : Aluminum = 75.18

Carde Manure = 75.18

Aluminum x Cattle Manure = 150.36

Ca uptake (mg/pot)

0 39.28 16.22 3.74 0.38 14.66
2 46.04 26.01 18.75 4.61 23.85
4 46.64 46,09 37.78 26.02 3018
é . 55.61 50.51 55.40 50.76 538.07
Mean 46.89 34.46 28.92 20.44
LSD (0.05) : Aluminum = 5.02

Cattle Manure = 5.02

Aluminum x Cattle Manure = 10.04

Mg uptake (mg/pot)

0 24.30 5.48 1.39 0.14 7.82
2 35.38 20.39 12.96 2.06 17.88
4 46.62 46.65 8107 2.06 17.88
6 46.62 40.59 49.54 38.80 46.22
Mean 40.54 28.27 28.74 1413

LSD (0.05) : Aluminum = 4,73
Cartle Manure = 4.73
Aluminum x Cattle Manure = 9.46
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Table 4 Influence of aluminum and cattle manure treatments on some soil chemical proper-

ties of soil used in the study.

Cattle manure added (ton/rai) Aluminum added (me AV100 g)
0 1 2 3 Mean
Soil pH
] 0.48 3.88 3.490 s.10 3,63
2 435 4.20 3.54 3.30 3.85
4 4.64 4.19 3.70 3.58 4.02
6 4.92 4.53 3.96 3.51 4.23
Mean 4.50 4.19 3.67 338
LSD (0.05) : Aluminum = 0.07
Cattle Manure = 0.07
Aluminum x Cartle Manure = 0.14
Effective CEC (me/100 g)
] 143 1.88 2.29 3.58 2.28
2 1.44 1.93 2.36 3.07 2.20
4 1.64 1.78 2.18 2.85 2.11
6 1.08 1908 2.21 298 2.28
Mean 1.61 1.88 2.26 8.2
LSD (0.05) : Aluminum = 0.17
Cattle Manure = 0.17
Aluminum x Cattle Manure = (.35
Exchangeable Al (me/100 g)
0 0.18 0.32 0.52 1.40 0.61
2 0.09 0.14 0.38 0.76 0.34
1 0.02 0.10 0.29 0.49 ‘ 0.23
6 0.00 0.01 0.14 0.48 0.16
Mean 0.07 0.14 0.33 0.78
LSD (0.05) : Aluminum = 0,04
Cattle Manure = 0.04
Aluminum x Cattle Manure = 0,08
% Al saturation
0 18.09 18.06 22.56 3010 23.20
2 6.76 7.72 15.47 24.33 13.57
4 1538 5.69 14.01 17.42 .68
8 0.05 1.26 6.54 16.14 6.00
Mean 5.36 8.18 14.64 24.25

LSD (0.05) : Aluminum = 1.53
Cattle Manure = 1.53
Aluminum x Cattle Manure = 3.06
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