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Table 1. Nutrient contents of animal waste composts

(X10gkg 'F.W.)

N P

K Ca Mg

Swine 4.31 2.68
Cattle 1.27 0.76
Poultry 2.69 2.12

2.42 4.02 1.10
2.07 0.74 0.41
3.56 5.60 0.85
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Table 2. Amounts of nutrients applied from composts

(kgha™')
Treatment Compost*® N P K Ca Mg
Control*! 50 66 83 210 30
Swine 2318 100 62 56 93 26
Cattle 19748 250 150 409 145 82
Poultry 3716 100 79 132 208 32
—Ca*! 50 66 83 30

*! Applied by fertilizers.

*? Fresh weights.
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Table 3. Amounts of nutrients applied from composts and microbial material (M.M.)*!

(kgha ')
Treatment Compost** M1cro.bla:13 N P K Ca Mg
material

Control*? 100 66 165 340 50
Cattle 26330 333 200 546 194 109
Cattle +
Microbial material 26330 200 339 206 546 194 109
Cattle +
Large amount of M. M. 26330 1000 363 230 546 194 109
Poultry 6193 200 167 132 220 347 53
Poultry +
Microbial material 6193 1000 173 138 220 347 53
Poultry +
Large amount of M. M. 6193 197 162 220 347 53
—Ca*? 100 66 165 50

*! The microbial materrial contained 30 g kg "' of nitrogen and 30 g kg

*? Applied by fertilizers. *? Freésh weights.

=1

of phosphorus.

Table 4. Chemical properties of treated soils at flowering stage of soybean

Treatment  pH EC_ Inorganic N (mgkg™') Exchangeable cation (cmolkg™') CEC ) Availakjle P
(dSm~')  NH, NO; Ca Mg K (emol(+)kg™')  (mghg™')
Control 5.38" 0.12* 14 24,1 2.08 0.30¢ 0.34° 10.08> 190
Swine 5.39* 0.04° 1.7 12.5° 1.72¢ 0.28¢ 0.31° 10.02° 173
Cattle 5.30° 0.09* 2.1 31.1* 1.80¢ 0.46* 0.70* 10.69° 253°
Poultry 5.47* 0.05° 2.3 16.0™ 1.97° 0.30° 0.38° 10.34* 212"
—Ca 4.98¢ 0.10° 1.5 25.7* 1.67 0.29° 0.34° 10.22% 183

Values within a vertical column not sharing a common letter differed significantly when separated by LSD at P=0.05

Values without a letter did not differ.
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Fig.1. Contents of nutrient elements of aerial
part of soybean at flowering stage.
Bars not sharing a common letter dif-
fered significantly when separated by
LSD at P=0.05. Bars without letter did
not differ.
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Table 5. Numbers, weights and activities of the nodules on soybean root

in treated soils

Number Weight Ethylene production
Treatment - -

plant mg plant # mol h™' plant™' # molh ! mg™!
Control 30.0 34.1 3.94¢ 0.11°
Swine 28.5 47.7¢ 6.59° 0.15°
Cattle 22.5 15.8° 0.83° 0.06°
Poultry 29.0 44.0° 4.42¢ 0.12¢
~Ca 17.5 33.5% 4,842 0.14*

Values within a vertical column not sharing a common letter differed significantly when sepa-

rated by LSD at P=0.05
Values without a letter did not differ.
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Table 6. Changes in chemical properties of treated soils durig the growth of soybean

Treatment  pH ch Inorganic N (mgkg™') Exchangeable cation (cmolkg ') CEC ) Availal?le P
(dSm™')  NH; NO, Ca Mg K (emol(+)kg™")  (mgkg™')
Control 0.19* —0.08° 0.3 —34.3 —0.19° —0.04* —0.07° 0.02 66°
Swine 0.36° —0.09° —0.1° —35.2 —0.06™ —0.03" —0.05° —0.06 —10°
Cattle 0.27* —0.10° 1.2 —38.6 —-0.09° —0.04* —0.13* 0.02 —69°
Poultry 0.32* —0.08° 1.6° —-27.1 0.00¢ —0.02¢ —-0.07 0.21 27
—Ca 0.26* —0.09° 0.2¢ -32.7 —0.04° —0.03* —0.05° 0.05 ke

Values were obtained by subtraction the values of chemical properties before seeding from these at flowering stage.
Values within a vertical column not sharing a common letter differed significantly when separated by LSD at P=0.05
Values without a letter did not differ.
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Fig.2. Contents of nutrient elements of aerial part of spinach at harvest.
Bars not sharing a common letter differed significantly when separated by LSD at P=0.05.
Bars without letter did not differ.
M.M.* is the abbreviation of microbial material.



46 BARED - FEm&sET - B0 B

Table 7. Changes in chemical properties of treated soils during the growth of spinach

Treatment oH EC_ Inorganic N (mgkg™') Exchangeable cation (cmolkg™') CEC i Availalfle P
(dSm™')  NH, NO, Ca Mg K (emol(+)kg™')  (mgkg™')

Control 0.33* —0.12* —14 —67.2° 0.05* -0.09° —0.28° 0.01° -13

Cattle 0.46> —0.12¢ —1.1 —65.8° —0.04* —0.07° —0.42° —0.10™ —b4°

Cattle +

Microbial material 0.51> —0.14" —0.5 —69.7° —0.03" —0.09° —0.44* —0.27* —82

Cattle +

Large amount of M. M.* 0.49° —0.15* —1.3 —83.8 —-0.11* —0.13* —0.51* —-0.32* —129*

Poultry 0.30* —0.05¢ —0.5 -39 —0.03° —0.04¢ —0.21° —0.41° -9

Poultry +

Microbial material 0.32 —0.06 —1.1 —35.1° —0.08* —-0.07° —0.24* —0.12% —20°

Poultry +

Large amount of M. M.* 0.36* —0.08 —0.5 —43.6° —0.05> —0.07° —-0.24° —0.31* -9

—Ca 0.32* —0.1¥% -0.5 -73.1° —0.12° —-0.12* —0.22* 0.37 —-20°

Values were obtained by subtraction the values of chemical properties before seeding from these at harvest.
Values within a vertical column not sharing a common letter differed significantly when separated by LSD at P=0.05

Values without a letter did not differ.
*M.M. is the abbreviation of microbial material.
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Summary

In this study soybean (Glycine max Merr) and spinach (Spinacia oleracea L.) were grown in the pots sup-
plied with nothing but animal waste composts, aiming to ascertain the availabilities, excepting that of nitro-
gen, of the nutrients contained in the animal waste composts, for the growth of crops. And then, the nutrient up-
takes of these crops were put under estimation.

More K and less Ca than those in the crops grown with chemical fertilizers were contained in the soybean
and spinach grown with cattle waste composts. Higher K was contained in the soil supplied with cattle waste
composts. The higher K was assumed to inhibit antagonistically the Ca uptakes of the plants.

Less Ca, Mg and K than those in the plants grown with chemical fertilizers were contained in the soybean
grown with the poultry waste composts or the swine waste compost. The K contents of the soils supplied with
poultry waste compost or with swine waste compost were similar to those of the soils supplied with chemical fer-
tilizers. The low uptake of Ca was assumed to be attributed to the chemical form of Ca in these composts
rather than to the antagonism against K.

High NOs-N content in the soil supplied with the cattle waste compost inhibited the nodulation and the acety-

lene reduction-activity of the soybean plant.



