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Effects of Alum Sludge Application on the Growth of Forage
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Summary

An experiment of alum sludge application was carried out on a mountainous site, to know its effect on the
growth of forage sorghum hybrid, Pioneer 931 (Sorghum bicolor x S. bicolor).

When alum sludge with 80% water content was applied at the level of 133 ton per ha, the effect of the appli-
cation on the growth of Pioneer 931 was much smaller than that of chemical fertilizer. But fresh yield of the
forage, with the sludge application, was greater than that without fertilizer when the soil is not fertile. But when
the soil was comparatively fertile, the sludge application gave an adverse affect on the growth of the forage plant.

The content of exchangeable K in the soil has a very close positive relation with the fresh yield and plant
height of the plant, while that of exchangeable Ca has a close negative relation with those growing factors.

There was a tendency of yield decrease of the forage plant, when alum or compost was applied with NPK to
the comparatively infertile soil especially for alum sludge. As a result, when soil is not fertile more attention will
be necessary for applying alum sludge with chemical fertilizers. But to soil with better fertility, it is
recommended to use alum sludge with chemical fertilizer to obtain more yield of the forage plant.
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Table 1. Design of Pioneer 931 experiment.

(kg/ha)

Treatment Alum sludge* Compost** Chemical fertilizer
Control - - -
Alum 133 - -
Compost - 67 -
NPK - - N:P,04:K,0=200:200:200
Alum + NPK 133 - N:P,0,:K,0=200:200:200
Compost + NPK - 67 N:P,0,:K,0=200:200:200
* Moisture content of alum sludge is 80%.
** Moisture content of compost is around 60 ~63%.
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Table 2. Chemical properties of alum sludge and alum compost

pH T-C T-N CN Available Exchangeable cations Avail.
Material (H,0) o phosphate K Ca Mg Al
ratio
(1:5) %) (%) (ppm) (me/100g soil) (%)
Alum sludge 6.9* 6.9 0.79 88 158 0.7 11.6 0.8 22
Alum compost 6.7 30.1 1.29 233 1,650 24 45 4.7 1.3

* Mean value of 3 ~5 replicates.
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Table 3. Chemical properties of soil before and after the harvest *, **

(mg/100g soil)

Treatment Exchangeable K Exch. Ca Exch. Mg
(Sep 2, 1993) 9.1+4.7 6029 7.0+4.1
(Nov. 11)

Control 90+12 a 63+35 a 11.7+6.1 ab
Alum 84407 a 79+ 8 ab 102+22 a
Compost 10.6+08 a 85133 ab 244+78 ¢
NPK 18615 b 63+ 3 a 11.5+06 ab
Alum + NPK 183+43 b 123+40 b 14.0+5.7 ab
Compost + NPK 21.1%42 b 11351 ab 20.2+6.2 be

* Mean *+ standard deviation of 3 replicates,

** Values in the same column with same letter are not significantly different (P> 0.05).
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Table 4. Effect of alum sludge and/or fertilizer application on mineral contents of Pioneer 931 *

(Unit : mg/g DW**)

Treatment K Ca Mg

Control 16115 a 11609 a 21102 a
Alum 150£1.1 ab 11.7+£04 a 1.8+0.1 ab
Compost 14.8+26 ab 109£1.1 a 21401 a
NPK 104108 ¢ 82+07 b 1.6+£0.1 b
Alum + NPK 149+28 ab 88+03 b 1602 b
Compost + NPK 11.6+0.7 be 83+09 b 174202 b

* Mean * standard deviation of 3 replicates,

** Values in the same column with same letter are not significantly different (P> 0.05).
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Table 5. Effects of sludge and/or fertilizer application on plant height of Pioneer 931 (on differ-

ent block)
(cm)
Blocks
Treatment Mean
I I m
Control 31+ 7 (17)** 76 +18 ( 45) 78+ 8 ( 44) 62.0 a
Alum 82+17 ( 46) 57+20 ( 34) 55+14 ( 31) 65.0 a
Compost 57+18 ( 32) 99+20 ( 59) 87118 ( 49) 813 a
NPK 178 £31 (100) 167122 (100) 175+18 (100) 1738 b
Alum + NPK 73+18 ( 41) 159 £23 ( 95) 191+57 (109) 1414 b
Compost + NPK 152+ 9 ( 85) 11721 ( 70) 223126 (127) 1644 b

* Mean * standard deviation of 3 replicates,

** The figure in the parenthesis shows the ratio of plant height on each treatment to the value on chemical fertilizer plot(NPK) of

Pioneer 931,

*** Values in the same column with same letter are not significantly different (P> 0.05).
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Table 6. Effect of sludge and/or fertilizer application on top plant growth of Pioneer 931

(ton FW/ha)*

Treatment Blocks Mean
1 I m
Control 0.1 ( 1)** 23 (21) 21(19) 1.52 a***
Alum 2.1 (18) 10( 9 09 ( 8 137 a
Compost 06 ( 5) 3.0 (28 2.7 ( 24) 213 a
NPK 11.1 (100) 10.7 (100) 10.9 (100) 10.96 b
Alum + NPK 3.1 (27) 9.8 ( 91) 12.5 (114) 850 b
Compost + NPK 6.5 ( 58) 6.1 (57 142 (130) 8.96 b

* FW : fresh weight,

** The figure in the parenthesis indicates the ratio of the value in the plot to the value in chemical fertilizer treatment(NPK).

*** Values in the same column with same letter are not significantly different (P> 0.05).
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Table 7. Correlation among plant mineral, soil mineral contents and growth factors of Pioneer

931 plant
Plant Plant Plant Soil Soil Soil Plant
K Ca Mg Ex-K Ex—Ca Ex —Mg height
Plant Ca 0.627**
Plant Mg 0.209 0.716***
Soil Ex—K —0.624** —(0.884***  —(.542*
Soil Ex~Ca 0.029 -0.296 -0.211 0.556*
Soil Ex—Mg -0.129  —0.101 0.277 0.275 0.497*
Plant height —0.676%* —0.810*** —0497* 0.936*** 0.565* 0.305
Top fresh weight  —~0.671** —~0.800***  —(0.485* 0.939**+ 0.538¢* 0.215 0.984%**

*(P<0.05), **(P<0.01l), ***(P<0.001).
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